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ABSTRACT
ABSTRACT

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling-Water
Reactors (BWRs) (NUREG-1123, Revision 1) provides the basis for the development of
content-valid licensing examinations for reactor operators (ROs) and senior reactor
operators (SROs). The examinations developed using the BWR Catalog along with the
Operator Licensing Examiner Standards (NUREG-1021) and the Examiner’s Handbook
for Developing Operator Licensing Written Examinations (NUREG/BR-0122), will
cover the topics listed under Title 10, Code of Federal Regulations, Part 55 (10 CFR

55).

The BWR Catalog contains approximately 7,000 knowledge and ability (K/A) statements
for ROs and SROs at BWRs. The catalog is organized into six major sections:
Organization of the Catalog, Generic Knowledge and Ability Statements, Plant Systems
grouped by Safety Functions, Emergency and Abnormal Plant Evolutions, Components,
and Theory.

Revision 1 to the BWR Catalog represents a modification in form and content of the
original catalog. The K/As were linked to their applicable 10 CFR 55 item numbers.
SRO level K/As were identified by 10 CFR 55.43 item numbers. The plant-wide generic
and system generic K/As were combined in one section with approximately one hundred
new K/As. Component Cooing Water and Instrument Air Systems were added to the
Systems Section. Finally, High Containment Hydrogen Concentration and Plant Fire
On Site evolutions added to the Emergency and Abnormal Plant Evolutions section.
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SUMMARY OF SIGNIFICANT CHANGES

1 ORGANIZATION OF THE BWR CATALOG
1.1 The 10 CFR 55 items listed.

The content of the written and operating licensing examinations is dictated by Sections

55.41, 55.43, and 55.45 of Title 10 of the Code of Federal Regulations (10 CFR).
The thirty four (34) items listed under the 10 CFR requirements were included in the
catalog in order to consolidate this information in one reference book.

1.2 Knowledge and Abilities linked to 10 CFR 55

The linkage of K/As to the 10 CFR 55.41, 43 and 45 was done for two reasons.
First, the linkage to the 10 CFR item numbers was designed to help ensure that the
examinations include a representative sample from among the applicable items.
Second, the linkage was designed to simplify the examiners task of defending the
content of a particular examination, should defense become necessary.

1.3 Senior Reactor Operator (SRO) knowledge and abilities identified

NUREG-1021, "Operator Licensing Examiner Standards," Section ES-401, Item
C.1.b. states that 25% of the site-specific written examination for SROs should
evaluate K/As required for the higher license level. The old catalogs did not explicitly
identify the K/As that represented the higher license level. Differences in RO and
SRO importance ratings were sometimes used, but, the rating differences were not
linked to the 10 CFR 55.43. In this catalog revision, SRO license level K/As were

linked to the items associated with the 10 CFR 55.43. This is intended to remove
subjectivity from selection of higher license level K/As.

1.4 Senior Reactor Operator Limited to Fuel Handling (LSRO) examination
specifications added.

NUREG-1021, Rev. 7, Section 701 refers to the K/A catalog. In an effort to assure
consistency between the Examiner Standards and the catalog, a brief discussion of the
use of the catalog for LSRO examinations was included.
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1.5 An updated catalog organization was implemented.

1. ORGANIZATION OF BWR CATALOG
1. Added 10 CFR information

2 Generic Knowledge and Abilities
1. Combined old plant-wide and system generic K/As in one section.
2. Eliminated duplicate generic K/As.
3. Organized the section into 4 topic areas.
4. Added about 100 new generic K/As.

3 Plant Systems
1. Moved System Generic K/As to new generic section
2. Added Instrument Air System
3. Added Component Cooling Water System

4 Emergency & Abnormal Plant Evolution Section
1. Moved Generic K/As to Section 2
2. Added High Containment Hydrogen Concentration
3. Added Plant Fire On Site
5 Components
No change
6 Theory Section
No change

2 GENERIC KNOWLEDGE AND ABILITIES (132)
2.1 The System Generic K/As were combined with the Plant-Wide Generic K/As.

Many of the old system generic K/As had plant-wide applicability as well as system
applicability. In addition, the old plant-wide generic section had relatively few K/As
to draw upon to make up 13% or 17% of the examination. As a result, all generic
K/As were combined into one section.

These are generally administrative knowledge and abilities with broad application
across systems and operations. The four (4) topic areas listed below.

2.1  Conduct of Operations K/As
2.2  Equipment Control K/As

2.3 Radiation Control K/As
2.4  Emergency Procedures /Plan K/As
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The generic K/As for "Conduct of Operations," may be used to evaluate the
applicant’s
knowledge of the daily operation of the facility. The types of information covered

under this category may include for example, shift turnover or temporary modification
procedures.

The generic K/As for "Equipment Control " address the administrative issues
associated with the management and control of plant systems and equipment.
Examples of the types of information evaluated under this topic include maintenance
and temporary modifications of systems. Fuel handling and refueling K/As were also
organized into this topic area because of the equipment control aspect of fuel
handling. ‘

The generic K/As for "Radiation Control,” may be used to evaluate the applicant’s
knowledge and abilities with respect to radiation hazards and protection (personnel
and public). Examples of the types of information that should be evaluated under this
topic are knowledge of significant radiation hazards or radiation work permits.

The generic K/As for "Emergency Procedures / Plan" may be used to evaluate the
applicant’s general knowledge of emergency operations. The K/As are designed to
evaluate knowledge of the emergency procedures their use. The emergency
procedures consist of both symptom based and event based procedures. The

emergency plan K/As may be used to evaluate the applicant’s knowledge of the plan,
including, as appropriate, the RO’s or SRO’s responsibility to decide whether it
should be executed and the duties assigned under the plan.

2.2 Approximately one hundred (100) new generic K/As were added to the catalog.
The new K/As were identified through license examiner surveys and an independent
review of the catalog, NUREG 1021, licensee event reports and inspection reports.
All new K/As were directly linked to the applicable 10 CFR 55 requirements..

3 PLANT SYSTEMS (56) WITHIN 9 SAFETY FUNCTIONS

3.1  The old system generic K/As were combined with plant wide generic K/As in
Section 2, Generic K/As.

3.2 Two systems were added because they were covered in the Abnormal
Evolutions..

1. Instrument Air System
2. Component Cooling Water System

3.3 K/A stem statement K5, changed “operational applications” to “operational
implications”
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4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)

4.1 The old system generic K/As were combined with plant wide generic K/As in
Section 2, Generic K/As. Duplicate generic K/As were combined into single
K/As where applicable.

4.2. High Containment Hydrogen Concentration was added to reflect Revision 4
changes to BWROG Emergency Procedures Guidelines (EPGs).

4.3  Plant Fire On Site was added as an abnormal plant evolution to achieve
consistency with the Fire Protection System section.

4.4 Emergency and Abnormal Evolution K/As were linked to 10 CFR item
numbers at the stem statement level.

S COMPONENTS
5.1  All component K/As were linked to 10 CFR item numbers.
6 THEORY

6.1  Reactor Theory and Thermodynamics theory K/As were linked to 10 CER
items numbers.
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1 ORGANIZATION OF BWR
CATALOG

1.1 Imtroduction

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
Reactors (BWR) NUREG-1123, Revision 1, provides the basis for development of content-
valid written and operating licensing examinations for reactor operators (ROs) and senior
reactor operators (SROs). The Catalog is designed to ensure equitable and consistent
examinations.

1.2 Part 55 of Title 10 of the Code of Federal Regulations

The catalog is used in conjunction with NUREG-1021, Revision 7 "Operator Licensing
Examination Standards." NUREG-1021 provides policy and guidance to the NRC examiners

and establishes the procedures and practices for examining licensees and applicants for
reactor RO and SRO licenses pursuant to Part 55 of Title 10 of the Code of Federal
Regulations (10 CFR 55). knowledges and abilities (K/As) in this catalog are directly linked
by item number to 10 CFR 55.

1.3 Written RO Examination

The items to be included in written RO examinations are specified in 10 CFR 55.41 (b). The
written RO examination questions should be generated from a representative sample of K/As
derived from among the 10 CFR 55.41 (b) items listed below:

(1) Fundamentals of reactor theory, including fission process, neutron multiplication, source
effects, control rod effects, criticality indications, reactivity coefficients, and poison effects.

(2) General design features of the core, including core structure, fuel elements, control rods,
core instrumentation, and coolant flow.

(3) Mechanical components and design features of reactor primary system.

(4) Secondary coolant and auxiliary systems that affect the facility.

(5) Facility operating characteristics during steady state and transient conditions, including
coolant chemistry, causes and effects of temperature, pressure and reactivity changes, effects
of load changes, and operating limitations and reasons for these operating characteristics.

(6) Design, components, and function of reactivity control mechanisms and instrumentation.

(7) Design, components, and function of control and safety systems, including
instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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(8) Components, capacity, and functions of emergency systems.
(9) Shielding, isolation, and containment design features, including access limitations.
(10) Administrative, normal, abnormal, and emergency operating procedures for the facility.

(11) Purpose and operation of radiation monitoring systems, including alarms and survey
equipment.

(12) Radiological safety principles and procedures.

(13) Procedures and equipment available for handling and disposal of radioactive materials
and effluents.

(14) Principals of heat transfer, thermodynamics and fluid mechanics.

The written RO examination is administered in two sections, a generic fundamentals
examination (GFE) section and a site-specific examination. The GFE covers those
knowledges that do not vary significantly among reactors of the same type (NUREG-1021,
ES-205). The GFE covers component, reactor theory, and thermodynamics knowledge. The
component knowledge items are derived from 10 CFR 55.41 (b) items 3 and 7. Reactor
theory knowledge items are derived from 10 CFR 55.41 (b) 1. Thermodynamic knowledge
items are derived from 10 CFR 55.41 (b) 14.

The site-specific written RO examination covers K/As that vary among reactors of the same
type. The guidance for preparation of written RO examination is presented in NUREG-1021,
ES-401, and NUREG/BR-0122, "Examiner’s Handbook for Developing Operator Licensing
Written Examinations.” The RO examination includes a balanced mix of generic K/As, plant
systems K/As, and emergency/abnormal evolution K/As. The K/As associated with the RO
site-specific written examinations are derived from 10 CER 55.41 (b) items 2 through 13.

1.4 Written SRO Examination

The items to be covered for written SRO examinations are presented in 10 CFR 55.43 (b).
The guidance for preparation of the written SRO examination is presented in NUREG-1021,
ES-401 and NUREG/BR-0122. The examination for SRO should include approximately
twenty five percent (25%) higher license level K/As from the seven (7) items listed under 10
CFR 55.43 (b). Approximately seventy five percent (75%) of the SRO K/As may be derived
from the 10 CFR 55.41 (b) RO K/As. The seven (7) SRO items listed under 10 CER 55.43
(b) include:

(1) Conditions and limitations in the facility license.
(2) Facility operating limitations in the technical specifications and their bases.

(3) Facility licensee procedures required to obtain authority for design and operating changes
in the facility.
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(4) Radiation hazards that may arise during normal and abnormal situations, including
maintenance activities and various contamination conditions.

(5) Assessment of facility conditions and selection of appropriate procedures during normal,
abnormal, and emergency situations.

(6) Procedures and limitations involved in initial core loading, alterations in core
configuration, control rod programming , and determination of various internal and external
effects on core reactivity.

(7) Fuel handling facilities and procedures.

1.5 Operating RO and SRO Examination

The items to be covered for operating tests for ROs and SROs are presented in 10 CFR
55.45 (a). The guidance for preparation of the operating examinations is presented in
NUREG-1021, ES-301. The operating examination should include a representative selection
of K/As derived from thirteen (13) items under 10 CFR 55.45 (2). The examination should
include a balanced coverage of administrative topics, control systems and facility
walkthroughs, and integrated plant operations. The thirteen (13) items listed under 10 CFR
55.45 (a) are:

(1) Perform pre-startup procedures for the facility, including operating of those controls
associated with plant equipment that could affect reactivity.

(2) Manipulate the console controls as required to operate the facility between shutdown and
designated power levels.

(3) Identify annunciators and condition-indicating signals and perform appropriate remedial
actions where appropriate.

(4) Identify the instrumentation systems and the significance of facility instrument readings.
(5) Observe and safely control the operating behavior characteristics of the facility.

(6) Perform control manipulations required to obtain desired operating results during
normal, abnormal, and emergency situations.

(7) Safely operate the facility’s heat removal systems, including primary coolant, emergency
coolant, and decay heat removal systems, and identify the relations of proper operation of
these systems to the operation of the facility.

(8) Safety operate the facility’s auxiliary and emergency systems, including operation of

those controls associated with plant equipment that could affect reactivity or the release of
radioactive materials to the environment
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(9) Demonstrate or describe the use and function of the facility’s radiation monitoring
systems, including fixed radiation monitors and alarms, portable survey instruments, and
personnel monitoring equipment.

(10) Demonstrate a knowledge of significant radiation hazards, including permissible levels
in excess of those authorized, and ability to perform other procedures to reduce excessive
levels of radiation and to guard against personnel exposure,

(11)Demonstrate knowledge of the emergency plan for the facility, including, as appropriate,
the operator’s or senior operator’s responsibility to decide when the plan should be executed
and the duties under the plan assigned.

(12) Demonstrate the knowledge and ability as appropriate to the assigned position to assume
the responsibilities associated with the safe operation of the facility.

(13) Demonstrate the applicant’s ability to function within the control room team as
appropriate to the assigned position, in such a way that the facility licensees procedures are
adhered to and that the limitations in its license and amendments are not violated.

1.6 Senior Operators Limited to Fuel Handling Examination Specifications,

The specifications for examinations for Senior Operators Limited to Fuel Handling (LSRO)
are provided in Examiner Standard, NUREG 1021, Section BS-701. The LSRO examination
process includes both a written and an operating examination. The examinations include a
balanced coverage reactor and fuel characteristics, fuel handling equipment and
instrumentation, procedures and health physics K/As. This examination includes, but is not
limited to, items associated with 10 CFR 55.43 (b) items 5 to 7, and 10 CFR 55.45(a) items
5 and 6.

1.7 Organization of the BWR Catalog

The Knowledge and Abilities Catalog for Nuclear Power Plant Operators: Boiling Water
Reactors is organized into five Major sections. Knowledge and ability statements (K/As) are
grouped according to the major section to which they pertain. this organization is shown
schematically below.

1 ORGANIZATION OF THE BWR CATALOG

2 GENERIC KNOWLEDGE AND ABILITIES (132)
Conduct of Operations K/As
Equipment Control K/As
Radiation Control K/As
Emergency Procedures / Plan K/As

3 PLANT SYSTEMS (56) WITHIN 9 SAFETY FUNCTIONS

Knowledge Categories (K1 - K6)
Ability Categories (Al - A4)
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4 EMERGENCY & ABNORMAL PLANT EVOLUTIONS (40)
Knowledge Categories (E/A K1 - E/A K3)
Ability Categories (E/A Al - E/A - A2)

5 COMPONENTS
Component Knowledge Categories (8)

6 THEORY
Reactor Theory Knowledge Categories (8)

Thermodynamics Knowledge Categories (10)

1.8 Generic Knowledge and Abilities

These are generally administrative knowledge and abilities with broad application across
systems and operations. They are listed in Section 2 of the BWR catalog.

2.1 Conduct of Operations K/As

2.2 Equipment Control K/As

2.3 Radiation Control K/As -

2.4 Emergency Procedures /Plan K/As

The generic K/As for "Conduct of Operations,” may be used to evaluate the applicant’s
knowledge of the daily operation of the facility. The types of information covered under this
category may include for example, shift turnover or temporary modification procedures.

The generic K/As for "Equipment Control " address the administrative requirements
associated with the management and control of plant systems and equipment. Examples of the
types of information evaluated under this topic include maintenance and temporary

modifications of systems.

The generic K/As for "Radiation Control,” may be used to evaluate the applicant’s
knowledge and abilities with respect to radiation hazards and protection (personnel and
public). Examples of the types of information that should be evaluated under this topic are
knowledge of significant radiation hazards or radiation work permits.

The generic K/As for "Emergency Procedures / Plan" may be used to evaluate the
applicant’s general knowledge of emergency operations. The K/As are designed to evaluate
knowledge of the emergency procedures network and its use. The emergency procedures
network consists of both symptom based and event based procedures. The emergency plan
K/As may be used to evaluate the applicant’s knowledge of the plan, including, as
appropriate, the RO’s or SRO’s responsibility to decide whether it should be executed and
the duties assigned under the plan.



1.9 Plant Systems Within Nine (9) Safety Functions

Major safety functions must be maintained to ensure safe nuclear power plant operation. The
nine safety functions required for a BWR plant are:

. Reactivity Control

. Reactor Water Inventory Control
. Reactor Pressure Control

. Heat Removal From the Core

. Containment Integrity

. Electrical

. Instrumentation

. Plant Service Systems

. Radioactivity Release.

WO bW~

Fifty six (56) plant systems have been included in the BWR Catalog based on their
relationship and importance to safety functions. Table 1 contains a list of these plant
systems, alphabetically arranged within safety function. It should be noted that some plant
systems contribute to more than one safety function.

Each plant system has a six (6) digit code number. The words "Plant Specific” following the
system title, indicates that the knowledge or ability does not apply to all plants.

See Section 3 of the BWR catalog for the delineation’s of K/As for the plant systems.

Table 1
Plant Systems by Safety Functions

Safety Function 1: Reactivity Control

201001 Control Rod Drive Hydraulic System
201003 Control Rod and Drive Mechanism
201002 Reactor Manual Control System
202002 Recirculation flow Control System
202001 Recirculation System

201005 Rod Control and Information System
211000 Standby Liquid Control System

Safety Function 2: Reactor Water Inventory Control

206000 High Pressure Coolant Injection System

209002 High Pressure Core Spray System
209001 Low Pressure Core Spray System
256000 Reactor Condensate System

217000 Reactor Core Isolation Cooling System
259001 Reactor Feedwater System
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204000 Reactor Water Cleanup System

259002 Reactor Water Level Control System
203000 Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
(Plant Specific)

Safety Function 3: Reactor Pressure Control

218000 Automatic Depressurization System
239001 Main and Reheat Steam System
241000 Reactor/Turbine Pressure Regulating System

239002 Safety Relief Valves

Safety Function 4: Heat Removal From Reactor Core

206000 High Pressure Coolant Injection System
209002 High Pressure Core Spray System
207000 Isolation (Emergency) Condenser
209001 Low Pressure Core Spray System

239001 Main and Reheat Steam System
245000 Main Turbine Generator and Auxiliary Systems

217000 Reactor Core Isolation Cooling System

202001 Recirculation System

203000 Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode
205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

Safety Function 5: Containment Integrity

223001 Primary Containment System and Auxiliaries

223002 Primary Containment Isolation System /Nuclear Steam Supply Shut-Off
290002 Reactor Vessel Internals

219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

226001 RHR/LPCI: Containment Spray System Mode
230000 RHR/LPCI: Torus/Suppression Pool Spray Mode
290001 Secondary Containment

Safety Function 6: Electrical

262001 A.C. Electrical Distribution
263000 D.C. Electrical Distribution

264000 Emergency Generators (Diesel/Jet)
262002 Uninterruptable Power Supply (A.C. /D.C.)

Safety Function 7: Instrumentation

215005 Average Power Range Monitor/Local Power Range Monitor
215003 Intermediate Range Monitor System
216000 Nuclear Boiler Instrumentation
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272000
212000
215002
201005
214000
201004
201006
215004
215001

Radiation Monitoring System

Reactor Protection System

Rod Block Monitor System

Rod Control and Information System

Rod Position Information System

Rod Sequence Control System (Plant Specific)
Rod Worth Minimizer System (Plant Specific)
Source Range Monitor System -
Traversing In-Core Probe

Safety Function 8: Plant Service Systems

286000

234000
300000
400000

Fire Protection System

Fuel Handling
Instrument Air System
Component Cooling Water System

Safety Function 9: Radioactivity Release

239003
271000
288000
272000
268000
290002
233000
261000
290003

Main Steam Isolation Valve Leakage Control System
Offgas System

Plant Ventilation Systems

Radiation Monitoring System

Radwaste

Reactor Vessel Internals

Fuel Pool Cooling and Clean-up

Standby Gas Treatment System

Control Room Heating, Ventilation and Air Conditioning

1.9.1 Knowledge and Ability Stem Statements for Plant Systems

The information delineated within each
knowledge and four (4) different types

statements following a stem statement there is no applicable K/A.

The applicable 10 CFR 55.41, 43, and 45 item numbers are included with each stem
statement. In most cases the K/As associated with the stem statements can be used for both

the written and operating examinations.
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Table 2
Knowledge and Ability Stem Statements for Plant Systems

K1. Knowledge of the physical connections and/or cause-effect relationships
between (SYSTEM) and the following: (CFR 41.2 to 41.9/ 45.7 to 45.8)

K2. Knowledge of electrical power supplies to the following: (CFR 41.7)

K3. Knowledge of the effect that a loss or malfunction of the (SYSTEM) will
have on the following: (CFR 41.7 / 45.4)

K4. Knowledge of (SYSTEM) design feature(s) and or interlock(s) which provide
for the following: (CFR 41.7)

K5. Knowledge of the operational implications of the following concepts as
they apply to the (SYSTEM): (CFR 41.5/45.3)

K6 Knowledge of the effect that a loss or malfunction of the following will
have on the (SYSTEM): (CFR 41.7 / 45.7)

Al.  Ability to predict and/or monitor changes in parameters associated with
operating the (SYSTEM) controls including: (CFR 41.5 / 45.5)

A2.  Ability to (a) predict the impacts of the following on the (SYSTEM) and
(b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal operation: (CFR 41.5/ 45.6)

A3.  Ability to monitor automatic operations of the (SYSTEM) including:
(CFR 41,7/ 45.7)

A4.  Ability to manually operate and/or monitor in the control room:
(CFR 41.7 / 45.5 t0 45.8)

1.10 Emergency & Abnormal Plant EVOLUTIONS -(40)

Section 4 of the BWR catalog contains forty (40) emergency and abnormal plant evolutions.
An emergency plant evolution is any condition, event or symptom which leads to entry into
the plant-specific emergency operating procedures (EOPs). The emergency plant evolution
strategies described in Revision 4 to the Boiling Water Reactor Owners Group Emergency
Procedures Guidelines, cover five broad areas:

1. Reactor Pressure Vessel Control
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2. Reactor Pressure Vessel Control With SCRAM Condition Present and Reactor

Power Above APRM Downscale or Unknown.

3. Primary Containment Control
4. Secondary Containment Control
5. Radioactivity Release Control.

If the operator controls the five broad areas of emergency plant evolutions listed above, the
plant safety functions will be safely maintained. The sixteen (16) emergency plant evolutions
covered by this catalog are listed numerically below;

295024
295025
295026
295027
295028
295029
295030
295031
295032
295033
295034
295035
295036
295037

295038
500000

High Drywell Pressure

High Reactor Pressure

Suppression Pool High Water Temperature

High Containment Temperature (Mark III Containment Only)
High Drywell Temperature

High Suppression Pool Water Level

Low Suppression Pool Water Level

Reactor Low Water Level

High Secondary Containment Area Temperature

High Secondary Containment Area Radiation Levels
Secondary Containment Ventilation High Radiation
Secondary Containment High Differential Pressure
Secondary Containment High Sump / Area Water Level
SCRAM Condition Present and Reactor Power Above APRM Downscale
or unknown

High Off-Site Release Rate
High Containment Hydrogen Concentration.

An abnormal plant evolution is any degraded condition, event or symptom not directly
leading to an EOP entry condition, but, non the less, adversely affecting a safety function.
The twenty four(24) abnormal plant evolutions covered by this catalog are listed below:

295001
295002
295003
295004
295005
295006
295007
295008
295009
295010
295011
205012
295013
295014
295015

Partial or Complete Loss of Forced Core Flow Circulation
Loss of Main Condenser Vacuum

Partial or Complete Loss of A.C. Power

Partial or Complete Loss of D.C. Power

Main Turbine Trip f

SCRAM

High Reactor Pressure

High Reactor Water Level

Low Reactor Water Level

High Drywell Pressure

High Containment Temperature (Mark III Containment Only)
High Drywell Temperature

High Suppression Pool Water Temperature

Inadvertent Reactivity Addition

Incomplete SCRAM
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295016 Control Room Abandonment

295017 High Off-Site Release Rate

295018 Partial or Complete Loss of Component Cooling Water
295019 Partial or Complete Loss of Instrument Air

295020 Inadvertent Containment Isolation

295021 Loss of Shutdown Cooling

295022 Loss of Control Rod Drive Pumps

295023 Refueling Accidents

600000 Plant Fire On Site

1.10.1 Knowledge and Ability Stem Statements for Emergency and Abnormal
Plant Evolutions

The information delineated within each emergency or abnormal evolution is organized into
three (3)different types of knowledge and two (2) different types of ability. If there are no
knowledge or ability statements following a stem statement there is no applicable K/A.

The applicable 10 CFR 55.41, 43, and 45 item numbers are included with each stem
statement. In most cases the K/As associated with the stem statements can be used for both
the written and operating examinations. See Table 4:

Table 4
Knowledge and Ability Stem Statements for
Emergency and Abnormal Plant Evolutions

E/A K1. Knowledge of the operational applications of the following concepts as
they apply to the (EMERGENCY OR ABNORMAL PLANT EVOLUTION):
(CFR 41.8 to 41.10)

E/A K2. Knowledge of the interrelations between (EMERGENCY OR ABNORMAL
PLANT EVOLUTION) and the following: (CFR 41.7, 45.8)

E/A K3. Knowledge of the reasons for the following responses as they apply to
(EMERGENCY OR ABNORMAL PLANT EVOLUTION):
(CFR 41.5, 45.6)

E/A Al. Ability to operate and / or monitor the following as they apply to
(EMERGENCY AND ABNORMAL PLANT EVOLUTION): (CFR 41.7, 45.6)

E/A A2. Ability to determine and interpret the following as they apply to
(EMERGENCY AND ABNORMAL PLANT EVOLUTION):

(CFR 41.10, 43.5, 45.13)
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1.11 Components

Basic components such as valves and pumps are found in many systems. The following eight
(8) categories of components, for which additional knowledge statements are necessary are
listed below and delineated in Section 5 of the BWR catalog.

The component knowledge statements are more detailed than those provided in the system
listing, yet at the same time they are generic to the component types. Each component has a
unique six (6) digit code number and 10 CFR 55.41 (b) item number.

291001 Valves (CFR 41.3)

291002 Sensors and Detectors ( CFR 41.7)

291003 Controllers and positioners (CFR 41.7)

291004 Pumps(CFR 41.3)

291005 Motors and Generators (CFR 41.7)

295006 Heat Exchangers and Condensers (CFR 41.4)
295007 Demineralizers and Ton Exchangers ( CER 41.3)

295008 Breakers, Relays and Disconnects (CFR 41.7)

1.12 Theory

General fundamental knowledge which underlies safe performance on the job is delineated in
Section 6 of the BWR Catalog. These theory topics represent general fundamental concepts
related to plant operation. Each theory topic has a unique six (6) digit code number. The
applicable 10 CFR 41 (b) item number is provided for Reactor Theory and Thermodynamics
Theory.

Reactor Theory (CFR 41.1)

292001 Neutrons

292002 Neutron Life Cycle

292003 Reactor Kinetics and Neutron Sources
292004 Reactivity Coefficients

292005 Control rods

292006 Fission Product Poisons

292007 Fuel Depletion and Burnable Poisons

292008 Reactor Operational Physics

Thermodynamics Theory (CFR 41.14)

293001 Thermodynamic Units and Properties
293002 Basic Energy Concepts

293003 Steam

293004 Thermodynamic Process

293005 Thermodynamic Cycles

293006 Fluid Statics

293007 Heat Transfer and Heat Exchangers
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293008 Thermal Hydraulics
293009 Core Thermal Limits
293010 Brittle Fracture and Vessel Thermal Stress

1.13 IMPORTANCE RATINGS

Importance, in this context, included direct and indirect impact of the K/A on safe plant
operation in a manner ensuring personnel and public health and safety. Importance Ratings
of the K/As are given for Reactor Operators and Senior Reactor Operators next to each
knowledge and ability in the catalog. These ratings reflect average ratings of individual
NRC and utility panel members. The rating scale is presented in Table 6.

Table 6
RO and SRO Importance Ratings

Rating Importance for safe operation
Essential

Very important

Fairly important

Of limited importance

Insignificant Importance

Indicates variability in the responses

* =B W AU

Therefore, the rating of 2.0 or below represents a statement of
limited or insignificant importance for the safe operation of a
plant. Such statements are generally considered as inappropriate
content for NRC licensing examinations. (See below for
qualifications of importance ratings related to variability of
the ratings and plant specific data.)

1.13.1 Asterisk and Question Ratings

Some importance ratings are followed by an asterisk (*) or
question mark (?). These marks indicate variability in the
rating responses. An asterisk indicates that the rating spread
was very broad. An asterisk can also signify that more than 15
percent of the raters indicated that the knowledge or ability is
not required for the RO/SRO position at their plant, either
because it refers to an inapplicable design feature or because it
is the responsibility of someone else (e.g. SRO vs. RO). A
question mark indicates that more than 15 percent of the raters
felt that they were not familiar with the knowledge or ability as
related to the particular system or design feature. These marks
indicate a need for examiners to review plant-specific materials
to determine whether or not that knowledge or ability is indeed
appropriate for inclusion in any given examination.

1.13.2 Difference Ratings

A dagger (f) to the left of an individual knowledge or ability
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statement indicates that more than 20 percent of the raters
indicated that the level of knowledge or ability required by an
SRO is different than the level of knowledge or ability required
by an RO. IN the PWR catalog, daggers may only appear next to
plant-wide generic K/A statements, system -wide generic K/A
statements, and statements in Appendices A and B as this
information was not collected for the statements in the other
sections of the catalog.

1.14 ACRONYMS AND TERMS

ADS automatic depressurization system
APE abnormal plant evolution

AFW auxiliary feedwater system

APRM average power range monitor
ARI alternate rod insertion system

ARM area radiation monitoring system
ATWS anticipated transient without scram
CFR code of federal regulations

CRD control rod drive

D/G diesel generator

ECCS emergency core cooling system
EPE emergency plant evolution

HPCS high pressure core spray

HVAC heating, ventilation and air conditioning
IAS instrument air system

IRM intermediate range monitor

K/A knowledge and ability

LCO limiting condition for operation
LPCI low pressure coolant injection

LPCS low pressure core spray

LSRO senior reactor operator limited to fuel handling
MFW main feedwater

M/G motor generator

MSIV main steam isolation valve

RCIC reactor coolant isolation system
RCS reactor coolant system

RHR residual heat removal

RO reactor operator

RPS reactor protection system

RPV reactor pressure vessel

SRO senior reactor operator

SRV safety relief valve
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2.0 GENERIC KNOWLEDGES AND
ABILITIES

2.1 Conduct of Operations

2.1.1 Knowledge of conduct of operations requirements.

(CFR 41.10, 45.13)
IMPORTANCE RO 3.7 SRO 3.8

2.1.2 Knowledge of operator responsibilities during all modes of plant operation.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 4.0

2.1.3 Knowledge of shift turnover practices.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 3.4

2.1.4 Knowledge of shift staffing requirements.
(CFR 41.10, 43.2)
IMPORTANCE RO 2.3 SRO 3.4

2.1.5 Ability to locate and use procedures and directives related to shift staffing and
activities.
(CFR 41.10, 43.5, 45.12)
IMPORTANCE RO 2.3 SRO 3.4

2.1.6 Ability to supervise and assume a management role during plant transients and
upset conditions.

(CFR 43.5, 45.12, 45.13)
IMPORTANCE RO 2.1 SRO 4.3

2.1.7 Ability to evaluate plant performance and make operational judgments based on
operating characteristics, reactor behavior, and instrument interpretation.
(CFR 43.5, 45.12, 45.13)
IMPORTANCE RO 3.7 SRO 4.4

2.1.8 Ability to coordinate personnel activities outside the control room.

(CFR 45.5, 45.12, 45.13)
IMPORTANCE RO 3.8 SRO 3.6
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2.1  Conduct of Operations (continued)

2.1.9 Ability to direct personnel activities inside the control room.
(CFR 45.5, 45.12, 45.13)
IMPORTANCE RO 2.5 SRO 4.0

2.1.10 Knowledge of conditions and limitations in the facility license.
(CFR 43.1, 45.13)
IMPORTANCE RO 2.7 SRO 3.9

2.1.11 Knowledge of less than one hour technical specification action statements for
systems.
(CFR 43.2, 45.13)
IMPORTANCE RO 3.0 SRO 3.8

2.1.12 Ability to apply technical specifications for a system.
(CFR 43.2, 43.5, 45.3)
IMPORTANCE RO 2.9 SRO 4.0

2.1.13 Knowledge of facility requirements for controlling vital / controlled access.
(CFR 41.10, 43.5, 45.9, 45.10)

IMPORTANCE RO 2.0 SRO 2.9

2.1.14 Knowledge of system status criteria which require the notification of plant
personnel.
(CFR 43.5, 45.12)
IMPORTANCE RO 2.5 SRO 3.3

2.1.15 Ability to manage short-term information such as night and standing orders.
(CFR 45.12)
IMPORTANCE RO 2.3 SRO 3.0

2.1.16 Ability to operate plant phone, paging system, and two-way radio.
(CFR 41.10, 45.12)
IMPORTANCE RO 2.9 SRO 2.8

2.1.17 Ability to make accurate, clear and concise verbal reports.
(CFR 45.12, 45.13)
IMPORTANCE RO 3.5 SRO 3.6

2.1.18 Ability to make accurate, clear and concise logs, records, status boards, and
reports.
(CFR 45.12, 45.13)
IMPORTANCE RO 2.9 SRO 3.0
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2.1 Conduct of Operations (continued)

2.1.19 Ability to use plant computer to obtain and evaluate parametric information on

system or component status.
(CFR 45.12)
IMPORTANCE RO 3.0 SRO 3.0

2.1.20 Ability to execute procedure steps.
(CFR 41.10, 43.5, 45.12)
IMPORTANCE RO 4.3 SRO 4.2

2.1.21 Ability to obtain and verify controlled procedure copy.
(CFR 45.10, 45.13)
IMPORTANCE RO 3.1 SRO 3.2

2.1.22 Ability to determine Mode of Operation.
(CFR 43.5, 45.13)
IMPORTANCE RO 2.8 SRO 3.3

2.1.23 Ability to perform specific system and integrated plant procedures during

different modes of plant operation.

(CFR 45.2, 45.6)
IMPORTANCE RO 3.9 SRO 4.0

2.1.24 Ability to obtain and interpret station electrical and mechanical drawings.
(CFR 45.12, 45.13)
IMPORTANCE RO 2.8 SRO 3.1

2.1.25 Ability to obtain and interpret station reference materials such as graphs,
monographs, and tables which contain performance data.
(CFR 41.10, 43.5, 45.12)
IMPORTANCE RO 2.8 SRO 3.1

2.1.26 Knowledge of non-nuclear safety procedures (e.g. rotating equipment, electrical,

high temperature, high pressure, caustic, chlorine, oxygen and hydrogen).
(CFR 41.10, 45.12)
IMPORTANCE RO 2.2 SRO 2.6
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2.1  Conduct of Operations (continued)

2.1.27 Knowledge of system purpose and or function.
(CFR 41.7)
IMPORTANCE RO 2.8 SRO 2.9

2.1.28 Knowledge of the purpose and function of major system components and controls.
(CFR 41.7)
IMPORTANCE RO 3.2 SRO 3.3

2.1.29 Knowledge of how to conduct and verify valve lineups.
(CFR 41.10, 45.1, 45.12)
IMPORTANCE RO 3.4 SRO 3.3

2.1.30 Ability to locate and operate components, including local controls.
(CFR 41.7, 45.7)
IMPORTANCE RO 3.9 SRO 3.4

2.1.31 Ability to locate control room switches, controls and indications and to determine
that they are correctly reflecting the desired plant lineup.
(CER 45.12)
IMPORTANCE RO 4.2 SRO 3.9

2.1.32 Ability to explain and apply system limits and precautions.
(CFR 41.10, 43.2, 45.12)
IMPORTANCE RO 34 SRO 3.8

2.1.33 Ability to recognize indications for system operating parameters which are
entry-level conditions for technical specifications. ‘
(CFR 43.2, 43.3, 45.3)
IMPORTANCE RO 34 SRO 4.0

2.1.34 Ability to maintain primary and secondary plant chemistry within allowable
limits,
(CFR 41.10, 43.5, 45.12)
IMPORTANCE RO 2.3 SRO 2.9
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2.2 Equipment Control

2.2.1 Ability to perform pre-startup procedures for the facility, including operating those
controls associated with plant equipment that could affect reactivity.
(CFR 45.1)
IMPORTANCE RO 3.7 SRO 3.6

2.2.2 Ability to manipulate the console controls as required to operate the facility
between shutdown and designated power levels.
(CFR 45.2)

IMPORTANCE RO 4.0 SRO 3.5

2.2.3 (multi-unit) Knowledge of the design, procedural, and operational differences
between units. -
(CFR 41, 43, 45)
IMPORTANCE RO 3.1 SRO 3.3

2.2.4 (multi-unit) Ability to explain the variations in control board layouts, systems,
instrumentation and procedural actions between units at a facility.
(CFR 45.1-45.13)
IMPORTANCE RO 2.8 SRO 3.0*

2.2.5 Knowledge of the process for making changes in the facility as described in
the safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 1.6 SRO 2.7

2.2.6 Knowledge of the process for making changes in procedures as described in the
safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 2.3 SRO 3.3

2.2.7 Knowledge of the process for conducting tests or experiments not described in the
safety analysis report.
(CFR 43.3, 45.13)
IMPORTANCE RO 2.0 SRO 3.2

2.2.8 Knowledge of the process for determining if the proposed change, test, or
experiment involves an unreviewed safety question.
(CFR 43.3, 45.13)
IMPORTANCE RO 1.8 SRO 3.3
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2.2 Equipment Control (Continued)

2.2.9 Knowledge of the process for determining if the proposed change, test or
experiment increases the probability of occurrence or consequences of an accident
during the change, test or experiment,

(CFR 43.3, 45.13)
IMPORTANCE RO 2.0 SRO 3.3

2.2.10 Knowledge of the process for determining if the margin of safety, as defined in the
basis of any technical specification is reduced by a proposed change, test or
experiment.

(CFR 43.3, 45.13)
IMPORTANCE RO 1.9 SRO 3.3

2.2.11 Knowledge of the process for controlling temporary changes.
(CFR 41.10, 43.3, 45.13)
IMPORTANCE RO 2.5 SRO 3.4 *

2.2.12 Knowledge of surveillance procedures.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 3.4

2.2.13 Knowledge of tagging and clearance procedures.
(CFR 41.10, 45.13)

IMPORTANCE RO 3.6 SRO 3.8

2.2.14 Knowledge of the process for making configuration changes.
(CFR 43.3, 45.13)
IMPORTANCE RO 2.1 SRO 3.0

2.2.15 Ability to identify and utilize as-built design and configuration change
documentation to ascertain expected current plant configuration and operate
the plant.

(CFR 43.3, 45.13)
IMPORTANCE RO 2.2 SRO 2.9

2.2.16 Knowledge of the process for making of field changes.

(CFR 41.10, 45.13)
IMPORTANCE RO 1.9  SRO 2.6*
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2.2 Equipment Control (Continued)

2.2.17 Knowledge of the process for managing maintenance activities during power
operations.
(CFR 43.5, 45.13)
IMPORTANCE RO 2.3 SRO 3.5

2.2.18 Knowledge of the process for managing maintenance activities during shutdown
operations.
(CFR 43.5, 45.13)
IMPORTANCE RO 2.3 SRO 3.6

2.2.19 Knowledge of maintenance work order requirements.
(CFR 43.5, 45.13)
IMPORTANCE RO 2.1 SRO 3.1

2.2.20 Knowledge of the process for managing troubleshooting activities.
(CFR 43.5, 45.13)
IMPORTANCE RO 2.2 SRO 3.3

2.2.21 Knowledge of pre and post maintenance operability requirements.
(CFR 43.2)
IMPORTANCE RO 2.3 SRO 3.5

2.2.22 Knowledge of limiting conditions for operations and safety limits.
(CFR 43.2, 45.2)
IMPORTANCE RO 3.4 SRO 4.1

2.2.23 Ability to track limiting conditions for operations.
(CFR 43.2, 45.13)
IMPORTANCE RO 2.6 SRO 3.8

2.2.24 Ability to analyze the affect of maintenance activities on LCO status.
(CFR 43.2, 45.13)
IMPORTANCE RO 2.6 SRO 3.8

2.2.25 Knowledge of bases in technical specifications for limiting conditions for
operations and safety limits.
(CFR 43.2)
IMPORTANCE RO 2.5 SRO 3.7
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2.2 Equipment Control (Continued)

2.2.26 Knowledge of refueling administrative requirements.
(CFR 43.5, 45.13)

IMPORTANCE RO 25 SRO 3.7

2.2.27 Knowledge of the refueling process.
(CFR 43.6, 45.13)
IMPORTANCE RO 2.6 SRO 3.5

2.2.30 Knowledge of new and spent fuel movement procedures.
(CFR 43.7, 45.13)
IMPORTANCE RO 2.6 SRO 3.5

2.2.31 Knowledge of SRO fuel handling responsibilities.
(CFR 43.6, 45.12)
IMPORTANCE RO 1.6 SRO 3.8

2.2.32 Knowledge of RO duties in the control room during fuel handling such as alarms
from fuel handling area, communication with fuel storage facility, systems operated
from the control room in support of fueling operations, and supporting
instrumentation.

(CFR 45.12)
IMPORTANCE RO 3.5 SRO 3.3

2.2.33 Knowledge of procedures and limitations involved in initial core loading,
(CFR 43.6)
IMPORTANCE RO 2.2 SRO 2.9*

2.2.34 Knowledge of the effects of alterations on core configuration.
(CFR 43.6)
IMPORTANCE RO 2.3 SRO 3.3

2.2.35 Knowledge of control rod programming.
(CFR 43.6)
IMPORTANCE RO 2.5 SRO 2.9

2.2.36 Knowledge of the process for determining the internal and external effects on core
reactivity.
(CFR 43.6)
IMPORTANCE RO 2.8 SRO 3.2*
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2.3 Radiation Control

2.3.1 Knowledge of 10 CFR 20 and related facility radiation control requirements.
(CFR 41.12, 43.4. 45.9, 45.10)
IMPORTANCE RO 2.6 SRO 3.0

2.3.2 Knowledge of facility ALARA program.
(CFR 41.12, 43.4, 45.9, 45.10)
IMPORTANCE RO 2.5 SRO 2.9

2.3.3 Knowledge of SRO responsibilities for auxiliary systems that are outside the control
room (e.g., waste disposal and handling systems).
(CFR 43.4, 45.10)
IMPORTANCE RO 1.8 SRO 2.9

2.3.4 Knowledge of radiation exposure limits and contamination control, including
permissible levels in excess of those authorized.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.5 SRO 3.1

2.3.5 Knowledge of use and function of personnel monitoring equipment.
(CFR 41.11, 45.9)
IMPORTANCE RO 23 SRO 2.5

2.3.6 Knowledge of the requirements for reviewing and approving release permits.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.1 SRO 3.1

2.3.7 Knowledge of the process for preparing a radiation work permit.
(CFR 41.10, 45.12)
IMPORTANCE RO 2.0 SRO 3.3

2.3.8 Knowledge of the process for performing a planned gaseous radioactive release.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.3 SRO 3.2
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2.3 Radiation Control (Continued)

2.3.9 Knowledge of the process for performing a containment purge.
(CFR 43.4, 45.10) '
IMPORTANCE RO 2.5 SRO 3.4

2.3.10 Ability to perform procedures to reduce excessive levels of radiation and guard
against personnel exposure.
(CFR 43.4, 45.10)
IMPORTANCE RO 2.9 SRO 3.3

2.3.11 Ability to control radiation releases.
(CFR 45.9, 45.10)
IMPORTANCE RO 2.7 SRO 3.2

2.4 Emergency Procedures /Plan

2.4.1 Knowledge of EOP entry conditions and immediate action steps.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 4.3 SRO 4.6

2.4.2 Knowledge of system set points, interlocks and automatic actions associated with
EOP entry conditions.
(CFR 41.7, 45.7, 45.8)
Note: The issue of setpoints and automatic safety features is not specifically
covered in the systems sections).
IMPORTANCE RO 3.9 SRO 4.1

2.4.3 Ability to identify post-accident instrumentation.
(CFR 41.6, 45.4)
IMPORTANCE RO 35 SRO 3.8

2.4.4 Ability to recognize abnormal indications for system operating parameters
which are entry-level conditions for emergency aud abnormal operating procedures.
(CFR 41.10, 43.2, 45.6)
IMPORTANCE RO 4.0 SRO 4.3

2.4.5 Knowledge of the organization of the operating procedures network for normal,
abnormal, and emergency evolutions.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 2.9 SRO 3.6
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2.4 Emergency Procedures /Plan (Continued)

2.4.6 Knowledge symptom based EOP mitigation strategies.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.1 SRO 4.0

2.4.7 Knowledge of event based EOP mitigation strategies.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.1  SRO 3.8

2.4.8 Knowledge of how the event-based emergency/abnormal operating procedures are
used in conjunction with the symptom-based EOPs. .
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 3.7

2.4.9 Knowledge of low power / shutdown implications in accident (e.g. LOCA or loss of
RHR) mitigation strategies.
"~ (CFR 41,10, 43.5, 45.13)
IMPORTANCE RO 33 SRO 3.9

2.4.10 Knowledge of annunciator response procedures.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 3.1

2.4.11 Knowledge of abnormal condition procedures.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 34 SRO 3.6

2.4.12 Knowledge of general operating crew responsibilities during emergency
operations.
(CFR 41.10, 45.12)
IMPORTANCE RO 34 SRO 3.9

2.4.13 Knowledge of crew roles and responsibilities during EOP flowchart use.
(CFR 41.10, 45.12) '
IMPORTANCE RO 33 SRO 3.9

2.4.14 Knowledge of general guidelines for EOP flowchart use.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 3.9



24  Emergency Procedures /Plan (Continued)

2.4.15 Knowledge of communications procedures associated with EOP implementation.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.0 SRO 3.5

2.4.16 Knowledge of EOP implementation hierarchy and coordination with other support
procedures.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 4.0

2.4.17 Knowledge of EOP terms and definitions.

(CFR 41.10, 45.13)
IMPORTANCE RO 3.1 SRO 3.8

2.4.18 Knowledge of the specific bases for EOPs.
(CFR 41.10, 45.13)
IMPORTANCE RO 2.7 SRO 3.6

2.4.19 Knowledge of EOP layout, symbols, and icons.
(CFR 41.10, 45.13)
IMPORTANCE RO 2.7 SRO 3.7

2.4.20 Knowledge of operational implications of EOP warnings, cautions, and notes.
(CFR 41.10, 45.13)
IMPORTANCE RO 3.3 SRO 4.0

2.4.21 Knowledge of the parameters and logic used to assess the status of safety functions
including:
1. Reactivity control
2. Core cooling and heat removal
3. Reactor coolant system integrity
4. Containment conditions
5. Radioactivity release control.
(CFR 43.5, 45.12)
IMPORTANCE RO 3.7 SRO 4.3

2.4.22 Knowledge of the bases for prioritizing safety functions during
abnormal/emergency operations.
(CFR 43.5, 45.12)
IMPORTANCE RO 3.0 SRO 4.0
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2.4  Emergency Procedures /Plan (Continued)

2.4.23 Knowledge of the bases for prioritizing emergency procedure implementation
during emergency operations.
(CFR 41.10, 45.13)
IMPORTANCE RO 2.8 SRO 3.8

2.4.24 Knowledge of loss of cooling water procedures.

(CER 41.10, 45.13)
IMPORTANCE RO 3.3 SRO 3.7

2.4.25 Knowledge of fire protection procedures.
(CFR 41.10, 45.13)
IMPORTANCE RO 2.9 SRO 34

2.4.26 Knowledge of facility protection requirements including fire brigade and portable
fire fighting equipment usage.
(CFR 43.5, 45.12)
IMPORTANCE RO 2.9 SRO 3.3

2.4.27 Knowledge of fire in the plant procedure.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 3.0 SRO 3.5

2.4.28 Knowledge of procedures relating to emergency response to sabotage.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 2.3 SRO 3.3

2.4.29 Knowledge of the emergency plan.

(CFR 43.5, 45.11)
IMPORTANCE RO 2.6 SRO 4.0

2.4.30 Knowledge of which events related to system operations/status should be
reported to outside agencies.
(CFR 43.5, 45.11)
IMPORTANCE RO 2.2 SRO 3.6

2.4.31 Knowledge of annunciators alarms and indications, and use of the response
instructions.
(CFR 41.10, 45.3)
IMPORTANCE RO 3.3 SRO 3.4



24 Emergency Procedures /Plan (Continued)

2.4.32 Knowledge of operator response to loss of all annunciators.
(CFR 41.10, 43.5, 45.13)

IMPORTANCE RO 3.3 SRO 3.5

2.4.33 Knowledge of the process used track inoperable alarms.
(CFR 41.10, 43.5, 45.13)
IMPORTANCE RO 2.4 SRO 2.8

2.4.34 Knowledge of RO tasks performed outside the main control room
during emergency operations including system geography and system implications.
(CFR 43.5, 45.13)
IMPORTANCE RO 3.8 SRO 3.6

2.4.35 Knowledge of local auxiliary operator tasks during emergency operations
including system geography and system implications.
(CFR 43.5, 45.13)
IMPORTANCE RO 3.3 SRO 3.5

2.4.36 Knowledge of chemistry / health physics tasks during emergency operations.
(CFR 43.5)

IMPORTANCE RO 2.0 SRO 2.8

2.4.37 Knowledge of the lines of authority during an emergency.
(CFR 45.13)
IMPORTANCE RO 2.0 SRO 3.5

2.4.38 Ability to take actions called for in the facility emergency plan, including (f
required)supporting or acting as emergency coordinator,
(CFR 43.5, 45.11)
IMPORTANCE RO 2.2 SRO 4.0

2.4.39 Knowledge of the RO’s responsibilities in emergency plan implementation.
(CFR 45.11)
IMPORTANCE RO 3.3 SRO 3.1

2.4.40 Knowledge of the SRO’s responsibilities in emergency plan implementation.
(CFR 45.11)
IMPORTANCE RO 2.3 SRO 4.0

2.4.41 Knowledge of the emergency action level thresholds and classifications.

(CFR 43.5, 45.11)
IMPORTANCE RO 2.3 SRO 4.1
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2.4 Emergency Procedures /Plan (Continued)

2.4.42 Knowledge of emergency response facilities.
(CFR 45.11) ’
IMPORTANCE RO 2.3 SRO 3.7

2.4.43 Knowledge of emergency communications systems and techniques.
(CFR 45.13)
IMPORTANCE RO 2.8 SRO 3.5

2.4.44 Knowledge of emergency plan protective action recommendations.
(CFR 43.5, 45.11)
IMPORTANCE RO 2.1 SRO 4.0

2.4.45 Ability to prioritize and interpret the significance of each annunciator or alarm.
(CFR 43.5, 45.3, 45.12)
IMPORTANCE RO 3.3 SRO 3.6

2.4.46 Ability to verify that the alarms are consistent with the plant conditions.
(CFR 43.5, 45.3, 45.12)
IMPORTANCE RO 3.5 SRO 3.6

2.4.47 Ability to diagnose and recognize trends in an accurate and timely manner
utilizing the appropriate control room reference material.
(CFR: 41.10,43.5, 45.12)
IMPORTANCE RO 3.4 SRO 3.7

2.4.48 Ability to interpret control room indications to verify the status and operation of

system, and understand how operator action s and directives affect plant and
system conditions.
(CFR 43.5, 45.12)
IMPORTANCE RO 35 SRO 3.8

2.4.49 Ability to perform without reference to procedures those actions that require
immediate operation of system components and controls.
(CFR 41.10, 43.2, 45.6)
IMPORTANCE RO 4.0 SRO 4.0

2.4.50 Ability to verify system alarm setpoints and operate controls identified in the
alarm response manual.
(CFR 45.3)
IMPORTANCE RO 3.3 SRO 3.3

2-15 NUREG-1123, Rev. 1



3.1

201001
201003
201002
202002
202001
201005
211000

Reactivity Control

Control Rod Drive Hydraulic System
Control Rod and Drive Mechanism
Reactor Manual Control System
Recirculation flow Control System
Recirculation System

Rod Control and Information System
Standby Liquid Control System

3.1-1
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SYSTEM:

TASK:

K/A No.

Kl.

K1l.01
K1.02
K1.03
K1.04
K1.05

K1.06
K1.07
K1.08
K1.09
K1l.10
K1l.11

K2.

K2.01
K2.02
K2.03
K2.04
K2.05

K2.06
K2.07

K3.01
K3.02
K3.03
K3.04
K3.05

201001 cControl Rod Drive Hydraulic System

Perform lineups on the CRD hydraulic system
Place the control rod drive system in service
Monitor the control rod Drive System

Remove Control Rod Drive System From Service
Vent the control rod drive system (write in)

Conduct CRD hydraulics valve testing during cold shutdown

IMPORTANCE

KNOWLEDGE RO SRO
Knowledge of the physical connections and/or cause-
effect relationships between CONTROL ROD DRIVE
HYDRAULIC SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Condensate BYSLEM « o « o « o o o o o o o o o o o o o o 3.1 3.1
Condensate storage tanks .« « « « « « « o o o o o+ « « « 3.0 3.0
Recirculation pumps (seal purge): Plant-Specific . . . 3.1 3.1
Head gpray: BWR=3 . « ¢ o o ¢ o o o o o o o o o o o o 2.7 2.7
Feedwater (or reactor water cleanup)-CRD return to
Vessel : Plant-specific e 6 o o e o o o o o o s & o o o 2 . 7 2 . 7
Component cooling water systems: Plant-Specific . . . 2.8 2.8
Reactor protection system . « « « « ¢« « ¢« + ¢« + o « o o 3.4 3.4
Reactor manual control system . . « ¢« « « o « « o « « o 3.4 3.4
Plant air systems e o e o o o 8 o o s s o o o o e o« 3.1 3.2
Control rod drive mechanisms . « ¢« « ¢ ¢ « o « « « o o 2.8 2.8
Reactor water cleanup pumps: Plant-Specific . . . . . 2.8 2.8
Knowledge of electrical power supplies to the
following:
(CFR 41.7)
Pumps * * . - . o L) L] . . * L . . L . . . L] - * . . * * 2 . 9 3 * 1
Scram valve 801enoids . « « « « ¢ o o o o o o o o o« o 3.6% 3.7
Backup SCRAM valve solenoids . . « ¢« « « o o « o o o o 3.5% 3.6*
Scram discharge volume vent and drain valve solenoids 3.2 3.3
Alternate rod insertion valve solenoids: Plant-
SPeCifiC « ¢ ¢ ¢ 4 o s e e 4 e s e e e e s e s s s e e 4.5% 4.5%
Motor operated valves e o s o o e o o o s s s e o o s 2.1% 2.3%
Breaker CONEXOLl o« « « + o o o o o o o o o o o o o o o o 2.0% 2.1%
Knowledge of the effect that a loss or malfunction of
the CONTROL ROD DRIVE HYDRAULIC SYSTEM will have on
following:
(CFR 41.7 / 45.4)
Recirculation pumps: Plant-Specific . . . . . . . . . 3.0 3.1
Reactor water level e e o o o o o e s s e s e e e e s 2.6 2.6
Control rod drive mechanisms . . « « ¢« « « « « « « « o 3.1 3.2
Head spray: BWR=3 . « ¢ ¢ o o o o o o o o o o o o o = 2.7 2.7
Reactor water cleanup pumps: Plant-Specific . . . . . 2.3 2.3
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SYSTEM:

201001 Control Rod Drive Hydraulic Systenm

Tasks as noted previously

K/A No.

K‘.

K4.01

K4.02

K4.03
K4.04

K4.05
K4,06

K4.07
K4.08
K4.09
K4.10

K4.11

K4.12
K4.13

KS.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5.09

Ké6.

K6.01
K6.02

IMPORTANCE
KNOWLEDGE RO SRO

Knowledge of CONTROL ROD DRIVE HYDRAULIC SYSTEM design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Protection against pump runout during SCRAM conditions
(location of the CRD system flow element and a
restricting orifice in the accumulator charging water

line) - - - L] L] L] L] - L3 * L] - * - Ll - * - L ] * - - * L] L] 2.5 2.6
Stable system flow when moving control rods

(stabilizing valves) . ¢« v v v v v 4 4 o o o o o o . . 2.6 2.6
Control rod drive mechanism cooling water flow . . . . 2.7 2,7
Scramming control rods with inoperative SCRAM solenoid

valves (back-up SCRAM valves) « . o« « o o o o o o . « « 3.6 3.6
Control rod SCRAM ¢ & v v 4 ¢ 4 o o ¢ o ¢ o o o o o o . 3.8 3.8
Isolation of the SCRAM discharge volumes during SCRAM

COnditions % % s e & e & e e-0 -0 94— -6 - 8- 96— e—e e 308 777379
Testing SCRAM discharge volume isolation valves . . . . 2.8 2.8
Controlling control rod drive header pressure . . . . . 3.1 3.0
Controlling control rod drive cooling header pressure . 2.9 2.8
Control of rod movement (HCU directional control

VAlVEB) & v 4 o v v 4 b e e e e e e e e e e e « o o 3.1 3.0
Protection against filling the SDV during non-SCRAM

conditions * L] L] L] . * L] L] * * o . L] L] L] . L L] L] * L] . 3 L] 6 3 [ ] 6
Controlling CRD system flow . « « v & v & o o o o . . . 2.9 2.9
Motor cooling . « v & & v ¢ 4 v v uw e e e e e e .. 2.3 2.3
Knowledge of the operational implications of the

following concepts as they apply to CONTROL ROD DRIVE

HYDRAULIC SYSTEM :

(CFR 41.5 / 45.3)

Pump operation . . . . . . . . . .. ... ... ... 2.4 2.4
Flow indication . . . . . . . . . . . . . . ... « . . 2.6 2.6
Pressure indication . . . . . . . . . . . . . ... .. 2,7 2.7
Indications of pump cavitation . . . . . . . . e e e . 2.4 2.4
Indications of pump runout: Plant-Specific . . . . . . 2.7 2.7
Differential pressure indication . . . . . . . . e ¢« o 2.5 2.6
Air operated control valves . . . . . . . . . e e e o« 2.3 2.4
Solenoid operated valves . . . . . . . . . . . . e« « 2.5 2.6
Systemventing . . . . . . . ... .. ... .. e o o 2,2% 2.2
Knowledge of the effect that a loss or malfunction of

the following will have on the CONTROL ROD DRIVE

HYDRAULIC System

(CFR 41.7 / 45.7)

Condensate system . . . . . . . . . . 4o . . ... e« . 2.8 2.8
Condensate storage tanks . . . . . . . . . . . . « « o 3.0 3.1
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SYSTEM:

bl i ke e T AR s A e s

Tasks as noted previously

K/A NO.

K6.03
K6 04
K6.05
Ké6.06

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07
Al.08
Al.0%
Al.10

M.

A2.01
A2.02
A2.03
A2.04
A2.05
A2 06
22.07
A2.08
A2.09
A2.10
a2 11
A2.12
A2.13
22.14

KNOWLEDGE

Plant air systems . . .
Rps L] * L] L] * - . L] L] L]
A L d c L] power L] * L] . *

Component cooling water syatems.

ABILITY

201001 Control Rod Drive Hydraulic System

* o

élant—Specific

Ability to predict and/or monitor changes in
parameters associated with operating the CONTROL ROD

DRIVE HYDRAULIC SYSTEM controls including:

(CFR 41.5 / 45.5)

CRD drive water header pressure .
CRD cooling water header pressure
CRD system flow « « « « « « &
Head spray flow: BWR-3 .
SDV isolation valve position

HCU pressureflevel . .
Reactor water level . .
Pump amps .« . . o o e
CRD drive water flow .
CRD cooling water flow

.

¢ o o o
* o o o o

e ¢ o o o o o

.

¢ o o e o o L] LI

Ability to (a) predict the impacts of
the CONTROL ROD DRIVE HYDRAULIC SYSTEM ;
on those predictions, use procedures to correct,
control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)

Pumps trips . . . . .+ .
Valve closures . . . .
Power supply failures .
t+Scram conditions ‘. . .

Discharge strainer(s) becoming plugged

Suction strainer(s) becoming plugged

Flow control valve failure .

Inadequate system flow

Loss of applicable plant air systems

Valve openings . . . .

High cooling water flow .

Low cooling water flow

tLow HCU accumulator pressure/high level

Low drive header pressure .

3.1-5

e o o o o
e o o o o o
e e o o o

the

e e o o 0 0 o o ¢ s ¢
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IMPORTANCE

RO 8RO
e o o o « o o 3.0 2.9
L] L] L4 * - * . 3.6 3.7
L] * L] L] . L d L] 3.3 3.3
L] . L] 2‘8 2.8
. L d - - . £ d . 3.1 2.9
e e e o s o s 2.9 2.9
e e e e o s o 2.9 2.8
L3 . * - - L] - 2.7 2.7
e« e o o s o« « 3.5 3.4
e o e o o o o 3.4 3.4
e o o o o o o« 3.3 3.2
L] . * L] . * . 2.3 2.2
e e s o o o o 2.9 2.8
e o o o o o s 2.8 2.6

following on

and (b) based
L] L] L L] * L2 . 3.2 3.3
L ] * L] 3.2 3.3
e e e e s e 3.0 3.1
e o o o « o« . 3.8 3.9
« o o o o e o 2.9 2.9
e e o e s o« 2.9 2.9
e e e e s o s 3.2 3.1
e o e s s e o 2.8 2.8
e o e o o o o 3.2 3.1
e o « o« o« o« « 3.5 3.6
e« e e s e e . 2.6 2.7
e s s+ o o+ . 2.8 2.9
- L ] - * - - . 2.7 2.8
e o e s s o« 2.8 2.8

1
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SYSTEN:

201001 Control Rod Drive Hydraulic System

Tasks as noted previously

u.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09
A3.10
A3.11

ad.

A4.01
A4.02
A4.03
24.04
74.05

A4.06
24.07

Ability to monitor automatic operations of the CONTROL

ROD DRIVE HYDRAULIC SYSTEM 1ncluding:
(CFR 41.7 / 45.7)

Valve operation . . . . . .
Pump start: Plant-Specific
System pressure . . . . . .
System flow . . . . . . . .
Reactor water level . . . .
Reactor power « . « + « .
HCU accumulator pressure/lev
Drive water flow . . . . .
Cooling water flow
Lights and alarms .
SDV level . . . . .

¢« o o o o o

1

® & & 6 o * ¢ ¢ ¢ o 0
e 6 & & o 0 6 ¢ & o o
® & o o ¢ 0 6 ¢ & o 0
® ¢ 8 ¢ s 2 s e ¢ 2 e
¢ o o o o 0 6 o & ¢ o

o o o o (Do e o o o o

.
3
.
.

Ability to manually operate and/or monitor in

control room:
CFR 41.7 [/ 45.5 to 45.8)

CRD pumps . « « « « o .
CRD pump discharge valve . . . . . . . .
CRD system flow control valve . . . . . .
Drive water header pressure control valve

® & o o o e e e o

*® o o o ¢ o & ¢ ¢ o o

Cooling water header pressure control valve

SDV isolation valve test switch . . . . .
Stabilizing valve selector switch . . . .
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SYSTEM:

TASK:

K/A NO.

Kl.

Kl1.01
K1.02
K1.03
K1.04
K1.05

K2.

K3.01
K3.02
K3.03

K4.

K4.01
K4.02
K4.03

K4.04

K4.05
K4.06
K4.07
K4.08

201003 Control Rod and Drive Mechanism

Flush a CRD mechanism

Conduct Control Rod Operability Test
Conduct Control Rod Coupling Integrity Test
Perform Control Rod Drive Stall Flow Testing (CRD 18-Month Accumulator
Operability Test)

Perform control rod drive accumulator piston seal exercising
Perform the control rod drive timing test (write in)

Perform friction testing

IMPORTANCE

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between CONTROL ROD AND DRIVE
MECHANISK and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Control rod drive hydraulic system .
Reactor water e o o o o e s s o o
RPIS L] L] L] L] . L] * * . L] * L] L) L) * .
Reactor vesgel . ¢ ¢ ¢« ¢ o o o o« o »
CRD mechanism temperature monitor .

e o o o o
¢ o o o o
* o e & o
« o o o @
e o o o @
e o o o o
¢« o o o o
o o o o o
e o o o o

Knowledge of electrical power supplies to the

following:
(CFR 41.7)

Knowledge of the effect that a loss or malfunction of
the CONTROIL ROD AND DRIVE MECHANISM will have on
following:

(CFR 41.7 /[ 45.4)

Reactor power e o o o o o o s s s s s s e e e o o o

{Flux shaping e o o o o o 6 o e s s s o o s o e o o
tShutdown margin . . . ¢« ¢ ¢ ¢ o o o« o « o o ¢ o o o o

Knowledge of CONTROL ROD AND DRIVE MECHANISM design
feature(s) and/or interlocks which provide for the
followings

(CFR 41.7)

Limiting control rod speed in the event of a rod drop
Detection of an uncoupled rod . o o e . . .
Slowing the drive mechanism near the end of its travel

""following a SCRAM: Plant-Specifie . (™. e e e e .

The use of either accumulator or reactor water to
SCRAM the control rod e o o s s o o o e s e e o o @
Rod position indication e o o e o o o o
Uncoupling the control rod from the drive mechanism
Maintaining the control rod at a given location . .
Monitoring CRD mechanism temperature . . . « « . « .

RO
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SYSTENM:

201003 Control Rod and Drive Mechanism

Tasks as noted previously

K/A No.

KS.

K5.01
K5.02
K5.03
K5.04
K5.05

K5.06

K5.07
K5.08

K6.

K6.01
K6.02

Al.

Al.01
al 02
Al.03

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09

IMPORTANCE
KNOWLEDGE RO

Knowledge of the operational implications of the
following concepts as they apply to CONTROL_ROD AND . ..
DRIVE MECHANISM :

(CFR 41.5 / 45.3)

Hydraulics . . . . . . .
tFlux shaping . . . . . .
Reactor power control .
tRod sequence patterns .
Reverse power effect . . . . .

How control rod worth varies with moderator
temperature and voids c o o o .
How control rod movements affect core reactivity . . .
How control rods affect shutdown margin e e o o o o

WWwwh

* o o e o e e o o o

wWwNn
L] . [
W

Knowledge of the effect that a loss or malfunction of
the following will have on the CONTROL ROD AND DRIVE
MECHANISM :

(CFR 41.7 / 45.7)

Control rod drive hydraulic system . . . . . . . . o .
Reactor pressure . . . . . . . . .. .. e e o o o o

ww
L) L]
ow

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the CONTROL ROD
AND DRIVE MECHANISM controls including:

(CFR 41.5 / 45.5)

Reactor power ® ® e o o o e o 2 s e 6 e s s e e e o @
CRD drive pressure . . . « o« o o o o o o o o o . . .« .
CRD drive water flow . « « v ¢ o v o o o o« o . « o o o

NN W
. L] L[]
O 0o

Ability to (a) predict the impacts of the following on
the CONTROL ROD AND DRIVE MECHANISM ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal
conditions or operations:

(CFR 41.5 / 45.6)

tStuck rod © ¢ 4 e e o o @
Uncoupled rod c e e o o o
tDrifting rod . . . . ., . .
Single control rod SCRAM .

* ¢ o o

Reactor Scram e e o o o o .
Loss of CRD cooling water flow .
Loss of CRD drive water flow . .
Low HCU accumulator pressure/high
Low reactor pressure . . . . . .

¢ s o e o o
® o ¢ o o 0 e e o
L S T
¢ o o s s e s 4 o
® ¢ s e o s e e »
¢ o e 6 o e o o
% o e o 0 0 0 o
¢ o 6 o s 4 o o
WWwwwbdbwwww
¢ e o 0 6 ¢ 4 & o
DNOHOKUTD I
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SYSTEM:

201003 Control Rod and Drive Mechanism

Tagks as noted previously

K/A No.

A2.10
A3.

A3.01

Ad.

A4.01
A4.02

IMPORTANCE
- - RO

KNOWLEDGE C T

—t{Excessive SCRAM time for a given drive mechanism- . . . 3.0

Abiiiﬁfmfbv;onitor automatic operations of the CONTROL
ROD AND DRIVE MECHANISM including:
(CFR 41.7 / 45.7)

Control rod position . « ¢ « o e e e ¢ o o000 o o 3.7

'Abilityftofnanuaily Aéerate and/or;ibnitor in the
control room:
(CFR 41.7 [/ 45.5 to 45.8)

CRD mechaniem temperature e e o s s e e s e s e s e s 2.6%
CRD mechanism position: Plant-Specific e s e o o o s 3.5

SRO
3.4

3.6
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S8YSTENM: 201002 Reactor Manual Control System

TASK: Operate Control Rodd Using "Single Notch" Mode
Operate Control Rods Using "Notch Override"
Conduct "Emergency Rod In" Control Rode Insertion
Operate The Control Rod Drive System To Bring The Reactor Critical
Operate the Control Rod Drive Manually At Power T
Operate the Control Rod Drive System To Shutdown The Reactor
Conduct Refueling Interlocks Functional Test/Control Rod Drive
Maintenance Test
What if rod drift alarm occurs? _—

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO

K1. Knowledge of the physical connections and/or cause-
effect relationships between REACTOR MANUAL CONTROL
SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

Kl1.01 Control rod drive hydraulic system . . . . . . . . . . 3.2 3.2
K1l.02 Control rod and drive mechanism © s o s e e e e e .. 3.0 2.9
Kl.03 Control rod block interlocks/power operation

refueling . . + & & ¢ ¢ i 4 Mt i it e e e e e e e .. 3.8 3.6
K1.04 Rod block monitor: Plant-Specific . . . ¢« o o« o . . . 3.5 3.6
K1.05 Rod worth minimizer: Plant-Specific . . . . . . . . . 3.4 3.5
K1.06 Rod sequence control system: Plant-Specifi e e o s . 3.2 3.3
K1.07 Process computer: Plant-Specific e o s s s e e o 4o . 2.8 2.9
K1.08 tRefueling interlocks: Plant-Specific e e o o o s o « 3.2 3.6
K2, Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Select matrix S e e s e e o e s 4 s s e s s s s e e e 2,1% 2.3
K2.02 CRD HCU directional control valves . . . o o o o . . . 2.1% 2.3
K3. Knowledge of the effect that a loss or malfunction of

the REACTOR MANUAL CONTROL SYSTEM will have on

following:

(CFR 41.7 / 45.4)
K3.01 Ability tomove control rods . . « & ¢ v o o o o o . . 3.4 3.4
K3.02 tRod block monitor: Plant-Specific . « & ¢ ¢« o o« « . . 2.9 3.2
K3.03 Ability to process rod block signals . ... ... .. 2.9 3.0
R4. Knowledge of REACTOR MANUAIL CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Detection of sequence timer malfunction e e o e o o 0 2.7 2.7
"K4.02 Control rod B1oCkS .« & ¢ & v 4 ¢ 4 ¢ o o ¢ ¢ o o o o . 3.5 3.5
R4.03 Detection of drifting control rods . . « o « « . . . . 3.6 3.6
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SYSTEM:

201002 Reactor Manual Control System

Tagks as noted previously

K/A NO.

K4.04
K4.05

R4.06
K4.07
K4.08

KS.

K6.

K6.01

Al.

Al.01
Al.02
Al.03
2l1.04
A1.05

A2,

A2.01
A2.02
A2.03
A2.04

A3.

A3.01
A3.02

KNOWLEDGE

"single notch" rod withdrawal and insertion . .

"Notch override" rod withdrawal . .
"Emergency In" rod insertion . . . .

Timing of rod insert and withdrawal cycle

movement sequence timer) . .« ¢ ¢ o
nContinuous In" rod insertion . . .

.

(rod

INPORTANCE

RO SRO
e o o o 3.3 3.3
e o oo 3.3 3.3
. L] . L] 3.5 3 5
* L] * . 2.5* 2 5
L] L d L] L4 302 3 2

Knowledge of the operational implications of the
following concepts as they apply to REACTOR MANUAL

CONTROL SYSTEM @
(CFR 41.5 / 45.3)

Knowledge of the effect that a loss or malfunction of
the following will have on the REACTOR MANUAL CONTROL

SYSTEM 1
(CFR 41.7 [ 45.7)

Select matrix power e o o o o o s o

ABILITY

Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR
MANUAL CONTROL SYSTEM controls includings

(CFR 41.5 / 45.5)

CRD drive water flow . . . .
Control rod position . . . .
Rod movement sequence lights
Overall reactor power o o
Local reactor power o o o

Ability to (a) predict the impacts of

or mitigate the consequences of those abnormal

conditions or operations:
(CFR 41.5 / 45.6)

the

Rod movement sequence timer malfunctions

Rod drift alarm e o o o o o o o o
Select DloCKk .« o ¢ ¢ o o o o o o o o
Control rod block e o o o o o o o o

Ability to monitor automatic operations

MANUAL CONTROL SYSTEM including:
(CFR 41.7 [ 45.7)

control rod block actuation e o o o
Rod movement sequence lights . . . .

3.1-11

L L[] L] .

¢ o o o o
e o o o o
* e L] L] L[]

following on
the REACTOR MANUAL CONTROL SYSTEM ; and (b) based on
those predictions, use procedures to correct, control,

e o & 0
* o o
¢« o o 0

of the REACTIOR
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S8YSTEM: 201002 Reactor Manual Control System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO 8RO
A3.03 Rod drift alarm ¢ o o s o « e o o o o o s o o o 3.2 3.2

A3.04 Rod movement sequence timer malfunction alarm:
Plant-Specific . . . ¢ ¢ & 4 4 ¢ ¢ ¢ ¢ 4 v o e o o o . 2.8 2.8

ad. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Rod movement control switch e o o o e o e o o s e e s 3.5 3.4
A4.02 Emergency in/notch override switch . . . . . . . . . . 3.5 3.5
2A4.03 Rod drift test switch © o o s a2 e o o s e s s e s e o 2.8 2.8
A4.04 Timer malfunction test switch: Plant-Specific . . . . 2.8 2.8
A4.05 Rod select matrix © o o e o s o e o e a2 e s e e e s . 3. 3.0
A4.06 Rod select matrix power switch . . . . . . . . . .. . 2.8 2.8
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S8YSTEM:

202002 Recirculation Flow Control Systea

TASK: Adjust the recirculation flow using manual control
Operate recirculation pumps in various control modes (adjust the
recirculation flow using "master manual™ control)
What if flow mismatch exceeds limits of daily surveillance log
What if power to flow is not in specified range?

K/A NO.

Kl.

K1l.01
K1.02
K1.03
K1.04

K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
Kl.12

Kz.

K2.01
K2.02

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

IMPORTANCE

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between RECIRCULATION FLOW
CONTROL SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Recirculation system . . . « « ¢« &
Reactor power e o o o o o o s o o
Reactor core flow e o o o o o s
Reactor/turbine pressure regulating system
Specific . ¢ ¢ ¢ ¢ e o o 0 e
Recirculation MG set: Plant-Specifi
A.C. electrical . .
D.C. electrical o o
Feedwater flow . . .
Reactor water level
Rod pattern « o o e
APRM system e o s o o o
Recirculation flow control valve

e o o
g
o
I

P

e ¢ o o o o & 0 0 o o

e o o o o
e o ¢ s o
e o ¢ o o o

e o o
e o o o o o QN

e & & o o

e o o ¢ o o
e o o o o o o o
o o o o o o o
e o o o ¢ o o o

¢ Plant-Sp

e o o o o ¢ o o
¢ ¢ o o 0 o e ¢ o

'.l

cifi

P
Q

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Recirculation flow control system e o s s s o s e o
Hydraulic power unit: Plant-Specific . . . . . . .

Knowledge of the effect that a loss or malfunction of
the RECIRCULATION FLOW CONTROL SYSTEM will have on
following:

(CFR 41.7 [/ 45.4)

core flow * L] * L] o L] L] ® . . L] . L2 L] L) . L]
Reactor power e o o o o o o o e o o s o o
Reactor water level e o o o s o o o o o @
Reactor/turbine pressure regulation system
Recirculation pump speed: Plant-Specific

Recirculation flow control valve position:

Specific .« ¢ o ¢ ¢ o 4 s o e e o o o o o

. B
'?fotoao
[}

e e o o o o

¢« o o 0 @

RO

*

WWhWwwWwdhdhbww Wbhbw
NhUIERHEAOAOVUR IOV

SRO

e e o
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SYSTEN: 202002 Recirculation Flow Control System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4é. Knowledge of RECIRCULATION FLOW CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4 Y 01 SCOOP tube break: Plant—specific ® ® e o o o & o e o 3 . 1 3 . 1
K4.02 Recirculation pump speed control: Plant-Specific . + 3.0 3.0
K4.03 Signal failure detection: Plant-Specific e o s s ¢+ 3.0 3.0
K4.04 Automatic load following: Plant-Specific e e s o o . 2.4% 2.4
K4.05 Limiting recirculation pump speed mismatch: Plant-

specific . * L] . L] L] L d L ] . L] L] L] . - . L ] L] L d L] Ll . - * 3 . 1 3 Ll 4
K4.06 Recirculation pump adequate NPSH: Plant-Specific « « 3.1 3.1
K4.07 Minimum and maximum pump speed setpoints . . . . . . . 2.9 2.9
K4.08 Automatic flow control valve positioning: BWR-5,6 . . 3.3 3.4
K4.09 Minimum and maximum flow control valve position

Betpoints H BWR-5 ’ 6 ® @& o & o ¢ o o o e+ o e e e e e o 3.3 3 )
KS. Knowledge of the operational implications of the

following concepts as they apply to RECIRCULATION FLOW

CONTROL SYSTEN :

(CFR 41.5 / 45.3)
K5.01 Fluid coupling: BWR=3,4 . & ¢ ¢ ¢ ¢ « o o o o o« « o « 2.8 2.8
KS5.02 Feedback 8ignals . « ¢ ¢ ¢ ¢ 4 ¢ ¢ o ¢ o o o o o o o « 2.6 2.6
K5.03 Error Signals L] L * L] ® L] * . L] L] * L] . * L] L 4 L] L] L] * 2.4 2.4
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the RECIRCULATION FLOW

CONTROL SYSTEM

(CFR 41.7 / 45.7)
K6.01 ACo POWBE © 4 4 ¢ o o o o o o o o o ¢ s e« s o o o o . 2.8 2.9
K6002 DOCO power L] L] - o L] L] L] L] . L] . . . L ] * L] L ] . * *® - . 2.6 2.6
K6.03 Recirculation system . . . .. .. ... ....... 2.8 2.8
Ks . 04 F68dwater flow inputs H BWR-3 ’ 4 ’ 5 ’ 6 ¢ o o & o e o o o 3 . 5 3 . 5
Ko.05 Reactor water level © s+ e e o o s s e o a4 s e e e e o 3.1 3.1
K6.06 Reactor/turbine pressure regulating system: Plant-

Specific . . ¢ ¢ ¢ it i i e et et e e e e e e .. 2.9 2.9
K6.07 APRM Signal input H BWR-5 ’ 6 e 8 s e o e e o e o o o o 3.6 3.7

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the RECIRCULATION

FLOW CONTROL SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 Recirculation pump speed: BWR=2,3,4,5,6 « « o « « « « 3.2 3.2
Al.02 MG set drive motor amps: Plant-Specific . . . . . . . 2.7 2,7
Al.03 MG set generator current, power, voltage . . . . . . . 2.5% 2.4
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8YSTEM:

202002 Recirculation Flow Control System

Tasks as noted previously

K/A NoO.

Al.04
Al.05
Al.06
Al.07
Al.08

A2,

A2.01
A2.02

A2.03
A2.04

A2.05
A2.06
A2.07
A2.08
A2.09

A3.

A3.01
A3.02
A3.03

A4 L4

A4.01
A4.02
A4.03
A4.04

A4.05
24.06
24.07
A4.08
A4.09

ABILITY

Reactor water level e o o o o o o o o o
Reactor power e o o o o s o s o o o o =
Reactor core flow e o o o o o o . .
Recirculation loop flow: Plant-Specific
Recirculation FCV position: BWR-5,6 . .

IMPORTANCE

RO 8RO
L] * L4 L3 2.9 2.9
e o o o 3.6 3.6
e o o o 3.4 3.3
L] Ll . L] 3.1 3.1
* L d L] L4 3.4 304

Ability to (a) predict the impacts of the following on

the RECIRCULATION FLOW CONTROL SYSTEK ; and (Db)
on those predictions, use procedures to correct,
control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR 41.5 / 45.6)

Recirculation pump trip . . .
Logs Of A.Cc ¢ o ¢ o o o .
LOBB of D L] c. L] L] L] L] * L] L]
Recirculation pump speed mismatc
Plant-specific e o o o o o

Scoop tube lockup: BWR-2,3,4 « o o o o
Low reactor water level: Plant-Specific . .

h between loop

o ¢ O e o o

83
Loss of feedwater signal inputs: Plant-Specific

FCV lockup: BWR-5,6 . « « « « o =« . o

tRecirculation flow mismatch: Plant-épécific

Ability to monitor automatic operations of the
RECIRCULATION FLOW CONTROL SYSTEM including:
(CFR 41.7 / 45.7)

Flow control valve operation: BWR-5,6 . . . .
Lights and alarms e o o o o o o o s o o o o o
Scoop tube operation: BWR-2,3,4 . . . . ¢ ¢ .

based

Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
MG Bets . . . . é o L3 . . e e .
Hydraulic power unit: WR-5,6 .
Lights and alarms e o o o o e
Reactor power e e o s e e s o
Reactor level . ¢ o ¢ ¢ o ¢ o o o o o o
Scoop tube power: BWR-2,3,4 . . . . . .
Recirculation pump speed: BWR-2,3,4,5,6
Recirculation system flow « e e e s o s
core flOw e & o o e e e o o o e o o 3

*» & ¢ o e
e o o o
¢ o o o

3.1-15

* L] L L] 3.4 3.4
L L] . . 2.9 300
L] L4 L] L d 2‘6 2.7
L] L] - L] 3.0 3.2
. . . L4 3.1 3.1
e o o o 3.3 3.3

e o o 3.3 3.3
L3 L] . L4 3.3 3.3
B o | 3.3
. - L] - 3.6 3.4
e e s o 3.4 3.4
e o o o 3.1 3.0
L d . L3 L] 3.3 3.1
e« e o .o 2.8 2.8
e o o« o 3. 3.1
L] L] L] L3 3’8 3.8
« oo . 3.4 3.4
Ll o . L4 2‘7 2.6
« -« « « 3.3 3.2
e o« o » 3.3 3.3
e e o o 3.2 3.3
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8YSTEM:

TASK:

K/A No.

K1l.

Kl.01
K1.02
Kl1l.03
K1l.04

K1.05
K1.06
K1.07
Kl.08
K1.09
K1l.10
Kl.11
Kl1.12

K1.13
Kl.14
K1.15

Kl.16
K1.17
Kl.18
Kl.19
K1.20
Kl.21

202001 Recirculation System

Perform lineups on the recirculation system

Vent recirculation pump seals

Startup a recirculation pump (startup a second recirculation pump)
Operate recirculation pumps in various control modes (adjust the
recirculation flow using "master manual” control)

Monitor recirculation pumps in operation

Monitor jet pump operation

Secure a recirculation pump

Perform jet pump operability test

Conduct heatup and cooldown temperature checks

Conduct recirculation pump startup check of the delta temperature
between the reactor coolant in the idle loop to the reactor vessel
Conduct recirculation pump trip logic system functional test
Conduct recirculation loop valve operability test

Conduct recirculation system valve testing

What if jet pumps not operating within required operating band

IMPORTANCE
KNOWLEDGE RO

Knowledge of the physical connections and/or cause-
effect relationships between RECIRCULATION SYSTEM and
the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Core flow ® e s e o ¢ & e o s e s s e e s s e e e e s 3.6
Reactor power © e e t s e e e o e s s e s s e e e e . 4.
Reactor moderator temperature e ¢ o s s e s s o e e« . 3.2
Reactor/turbine pressure regulating system: Plant-

Specific . & . . i . e e e e e e e e e e e e e e e 3.3
Reactor pressure . . . . ¢« & v v ¢ ¢ ¢ ¢ 4 o @« o v . . 3.8
Jet pumps ® 2 e § 4 e o e e e s e e s s e e e e e e e 3.6
Component cooling water systems © e e e e o e e e s e 3.
A.C. electrical ® e & e o s o s s e o s e s e e o s . 3.
D.C. electrical ® s e e e 6 s s s s s e s s e s e e . 2.7
Control rod drive system: Plant-Specific . . .. . . 2.8
Drywell equipment drain sump . . . . . . . . . . . . . 2.7
Recirculation system motor-generator sets: Plant-

Specific . ¢ ¢ ¢ i i i e e e e e e e e e e e e e e 3.6
Jet pump ring header and risers: Plant-Specific . . . 3.1
Rod block monitor: Plant-Specific . « « « « o « « . . 3.0
Nuclear boiler instrumentation (reactor water

level /pressure) ® e e o s s s s o s e o e e e e e e« . 3.2
Low pressure coolant injection logic: Plant-Specific . 3.9
Vessel bottom head drain temperature . . . . . . . . . 3.1
RHR shutdown cooling mode © o o o o s o o e e« 4 e s s 3.3
Feedwater f1low . . v v ¢ ¢ ¢t ¢ 4 4 4 o o o o o o o o . 3.2
Plant air systems: Plant-Specific . . ¢ « o o « o . . 2.4
Reactor water cleanup system . . . ¢ © & o o o o o o . 2.6
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SYSTEM:

202001 Recirculation Systea

Tasks as noted previously

X/A NO.

K1l.22
K1.23

Kl.24
K1l.25
K1.26
K1.27
K1.28

X2.

K2.01
K2.02
K2.03
K2.04
K2.05

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13
K3.14

K4.

K4.01
K4.02
K4.03
K4.04
K4.05

KNOWLEDGE RO SRO

Reactor water level e o o o

Average power range monitor flow
Spacific ..Q.'.........Q....O...
Isolation condenser: Plant-Specific . . . .« « « . - ©
Reactor water sampling system . . . « « ¢« « ¢ « « &
Racirculation flow control system: Plant-Specific
ATWS circuitry: Plant-Specific . . . .+ .
End-of-cycle recirculation pump trip circuitry:
Pl&nt-spec.ific..................'.

converters: Plant-

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

*

Recirculation pumps: Plant-Specific . . . . . .
MG BetB: Plant-specific o @ @ o o o o o o o o o
Recirculation system valves e o o o e o s o o
Hydraulic power unit oil pumps: Plant-Specific
MG set oil pumps: Plant-Specific e o o o o o o

.
o o o o o
¢ o o o @
o o o o o
MO WW
* o o o o
wWoTaDdN
* % %
MDD WW
¢ o o o o
wUoowhN
* % *

Knowledge of the effect that a loss or malfunction of
the RECIRCULATION SYSTEM will have on following:
(CFR 41.7 / 45.4)

Core flow ¢« « ¢ o ¢ ¢ o o o e o o o o o o

Load following capabilities: Plant-Specific
Reactor power e o o o o o s o 8 s s o o e o
Reactor water level e o o o o o o o o s s
Recirculation system MG sets: Plant-Specific
Low pressure coolant injection logic: Plant-Spe
Vessel bottom head drain temperature . . « . .

Shutdown cooling system e o s o s o e o o
Reactor water cleanup system . « . ¢ ¢ « « &
Average power range monitor flow converters

Component cooling water systems e o o s e
Isolation condenser: Plant-Specific . . . .
Reactor water sampling system . « « ¢ ¢ o o &
Primary containment integrity: Plant-Specific . . .

ifi

*
*

*
*

o o o ¢ o o Qe s o ¢
o o o o o o Fhe o o o o
e o o o o ¢ Qo o o o o
o o ¢ o o o ¢ 0 0 o o 0
e 6 ¢ o o o ¢ o 0 s o o
e o ¢ ¢ o o o 0 s o 0 0

TUTOWRUIWOUWOWOVWIWOVOOR

e o o o o

WNWNWNNDDDWWWWDW
NUOWWHOMOIWIOORO
WNWNHWLWNNDDDWWWWNDW

Knowledge of RECIRCULATION System design feature(s)
and/or interlocks which provide for the following:
(CFR 41.7)

2/3 core coverage: Plant-Specific
Adequate recirculation pump NPSH
Recirculation pump motor cooling
Controlled seal flow . . . . « &«
Seal cooling . ¢« ¢ ¢ ¢ o o o o o

)
¢« o 0 o 0
¢ o o o o
» o 0 e e
¢« o e o 0
¢« o s o o
o e o o 0
o s o o e
o o s e
. . L] L
o o e o e
MDLWDLW
o o o o 0
OO Wi
[SEVCR SRR
¢« o ¢ o o
OHONY
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S8YSTEN:

202001 Recirculation System

Tasks as noted previously

K/A NO.

R4.06

K4.07
K4.08
K4.09
R4.10
K4.11

R4.12

K4.13
K4.14
K4.15
K4.16
K4.17
K4.18

KS.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5.09
K5.10

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06

K6.07
K6.08
K6.09

IMPORTANCE

KNOWLEDGE

Automatic voltage/frequency regulation: Plant-
Specific .« ¢ ¢ ¢t i 4 e 4 e e e e e e e e e .
Motor generator set trips: Plant-Specific . .
0il pump automatic starts: Plant-Specific . .
Pump minimum flow limit: Plant-Specific . . .
Pump start permissives: Plant-Specific o o o
Limitation of recirculation pumps flow mismatch:
Plant-Specific . . . . + ¢ ¢« ¢ o .

* o e o o
¢ o o o o
* o * o

Minimization of reactor vessel bottom head temperature

gradients: Plant-Specific . . . . . . .
tEnd of cycle recirculation pump trip: Plant-Specific
ATWS: Plant-Specific e o o o s o
Slow speed pump start: Plant-Specific . . . . . . .
Recirculation pump downshift/runback: Plant-Specific
Fast speed pump start: Plant-Specific . . . . . . .
Automatic MG set start sequencing: Plant-Specific .

Knowledge of the operational implications of the
following concepts as they apply to RECIRCULATION
SYSTEM :

(CFR 41.5 / 45.3)

Indications of pump cavitation . . . . . . . . . . .
Jet pump operation: BWR=3,4,5,6 . . . ¢ « o o o . .
Pump/motor cooling: Plant-Specific . . « . « o o .

System venting L) L] L] e L] L[] L] [ . L] L] . L] . L] * L] L]

End of cycle recirculation pump trip: Plant-Specific
ATWS RPT: Plant-SPeCific @ e o o & e ° & o e o o o
Natural circulation: Plant-Specifi c o o o o @
E/P converters: Plant-Specific e o o o e o o @
Hydraulically operated valves: Plant-Specific .
Motor generator set operation: Plant-Specific .

¢ o o o

Knowledge of the effect that a loss or malfunction of
the following will have on the RECIRCULATION SYSTEM :
(CFR 41.7 / 45.7)

Jet pumps: Plant-Specific . . . . .
Component cooling water systems .
A.C. power: Plant-Specific « o o o
D.C. power: Plant-Specific e e o o o
Control rod drive system: Plant-Specific
Recirculation system motor-generator sets:
Specific . . . 4 4 4 4 4 e e e e .
Feedwater flow . . . . . . . .
Reactor water cleanup system .
Reactor water level « e e o

e o o
* o o
* o o o
* o o & oo
* o o o o

® o o o IJe o s o o
[ d
ooolgoooou
e ¢ o o o

[}

LI Y
e o o
* o o o
* o o o
* o o o
e o o o
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2.7
3.1
2.7
2.4
3.5
3.6
3.3
2.0
2.6
2.8
3.5
3.1
2.9
2.7
2.7
3.1
3.3
2.3
3.4

*

* % ¥

SRO
2.7
2.9
2.9
2.9
3.4
3.5
3.5
4.0%
4.1%*
3.4
3.6
3.5
3.0
2.8
3.2
2.7
2.6
3.6
3.7
3.4
2.1%*
2.6%
2.8
3.7
3.2
3.0
2.8
2.8
3.1
3.3
2.3
3.4



SYSTEN:

202001 Recirculation System

Tasks as noted previously

K/A NoO.

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07
Al.08
Al.09
Al.10
Al.ll
Al.12

Al.13
al.1l4

Al.15
Al.16
Al.17

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13

KNOWLEDGE

Ability to predict and/or monitor changes in
parameters associated with operating the RECIRCULATION

SYSTEM controls including:
(CFR 41.5 / 45.5)

Racirculation pump flow: Plant-Specific

. o o

Jet pump flow o o o o .
Core flow .
Reactor water level . .
Reactor power « o o o .
Recirculation pump motor amps
Racirculation pump speed . .

.
.
.

Recirculation FCV pogsition: BWR-5,6

Recirculation pump seal pressures
Recirculation seal purge flows .

Vessel bottom head drain temperature

-

e ¢ o o o o o o

Recirculation pump differential pressure:

specific . L ] L] L] . . L] L] * . L] L]
Recirculation locop temperatures:

Plant-specific e o6 @ o o o o o o
Recirculation MG set temperatures:
Recirculation MG drive motor amps:

élané-
Recirculation drive motor temperature:

Plant

.

Recirculation MG set generator current, power,

voltage: Plant-Specific . . . .

Specifi

Plant-Specifi .o .
Plant-Specific . .

IMPORTANCE

RO SRO

Ability to (a) predict the impacts of the following on
the RECIRCULATION SYSTEM ; and (b) based on those
predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions

or operations:
(CFR 41.5 / 45.6)

tJet pump failure: Plant-Specific
Recirculation system leak e o o
single recirculation pump trip .
Multiple recirculation pump trip

.

Inadvertent recirculation flow increase
Inadvertent recirculation flow decrease

Recirculation pump speed mismatch:

Plant-S

pec

Recirculation flow mismatch: Plant-Specific

Recirculation scoop tube lockup:
tRecirculation pump seal failure

Low reactor water level o o o o
Loss of reactor feedwater . o
Carryund@r . « o o o o o o o o o

3.1-19

Plant-Specific

if

L] - L] - 3.6 3
e o o « 3.4 3
L] * L ] L] 3.6 3
. . . . 3.3 3
e« o o « 3.9 3
L] . » [ ] 2.5 2
- L] L ] L] 2-7 2
[ ] * L] L 3.7 3
L d L] L . 3.3 3
«c o o o 2.6 2
* L] * . 208 2
- . L d [ ] 2.6 2
* * L] 3.1 3

L] * ® * 2.4 2
2.4 2

2.3 2

* L] * L ] 2.3* 2
L] . L] - 3.4 3
[ ] L ] - . 3.7 3
L] - L] L] 3.6 3
* L] L ] L ] 3.7 3
e« o o « 3.8 4
L] - L ] - 3.6 3
je . . 3.1 3
* - L] L ] 3.1 3
L] - - 3.2 3

L ] - L ] - 3.5 3
e o o o 3.7 3
L] - . - 3.6 3
e e o o 2.6 2
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SYSTEN: 202001 Recirculation System

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
A2.14 High reactor pressure (ATWS circuitry initiation):

Plant-speCifiC ® ® & & e & ¢ e e 6 ° o & e o e o o e e 3 . 9 4 3 2
A2,15 End of cycle trip circuitry: Plant-Specific . . . . . 3.7 3.9
A2.16 Loss of seal purge flow (CRD) e o o e o e e o s s e s 2.9 3.1
22,17 Loss of seal cooling water . . o v o v « v o o o « « o 3.1 3.2
A2.18 Loss of motor cooling ® ¢ o o e s s s e s e s e e e e 2.9 3.1
A2,19 Loss of A.C. power: Plant~Specific . . o « o o o o . . 3.1 3.2
A2.20 Loss of D.C. power: Plant-Specific L - 2.9
A2.21 tRecirculation loop temperature out of spec: Plant-

SPBCific - . . . L] - - *® . L] . . L d . L] L4 - . L d . L3 * . 3.3 3 7
A2.22 Loss of component cooling water * e ¢ s e o s e s e . 3.1 3.2
A2.23 valve CIOBures . * L] * L] L] . L] * L] L] . L] L] . L] . L] * . 3.2 3.2
A2.24 Valveopening....................3.1 3.1
A2.25 Recirculation flow control valve lockup: Plant-

Specific . . 4 4 i i i it e e e e e e e e e . 3.3 3.3
A2.26 Incomplete start sequence: Plant-Specific . . . . . . 2.9 3.1
A3. Ability to monitor automatic operations of the

RECIRCULATION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Valve operation © ® & e o o s s e s s s s s e e e e s 3.1 3.1
A3.02 Pump/MG set start sequence: Plant-Specific e s e o . 3.1 3.0
A3.03 System flow ® e o 4 e s e 4 4 s e e s s s e e e s 4 3.2 3.2
A3.04 Lights and alarms © e o e o s e s s s e e s e e e o . 3.2 3.1
A3.05 Pump speed: Plant-~Specific e o s s e e e o 2 e e e o 2.9 2.9
A3.06 Flow control valve position: BWR-5,6 e e e s o+ e« o+ 3.6 3.6
A3.07 Pump trips: Plant-Specific * o o o o s o ¢ s s e+ s 3.3 3.3
A3008 Pump downshift: BWR-S,G ® & o ° o e e e 4 e e e e e e 3-4 3.3
A3.09 MG set trip: Plant-Specific . ¢ v v 4 4 4 4 W 04 W . . 3.3 3.3
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Recirculation pumps © ¢ e s s o e s s e e s s e e e s 3.7 3.7
A4.02 System valves ® s 4 & e s e o s o e e s s s e e e e s 3.5 3.4
A4.03 Reactor power ® o s e e o e o s e e s e e s e e e e . 4. 4.1
A4 Ld 04 system flow L] . L] . * L] L] . L] L] * * L] . . * . * L] L] L] 3 L] 7 3 L] 7
A4.05 Lights and alarms ® ¢ ¢ o ¢ o o o 4 4+ s s e e e e e . 3.3 3.3
A4006 oil pumps * L] . . o . L4 L] L2 *® L d . . - * - - L3 L] . * L3 207 2.7
aA4.07 Vent fans: Plant-Specific . . . . . v . o o . . . . . 2.4 2.3
A4.08 Motor-generator sets: Plant-Specific e o e e s e o . 3.2 3.1
A4.09 Reactor water level * e o o s o e s e s s s e e e e s 3.7 3.7
A4o10 Seal flOW: Plant"speCifiC ® & o & o s e e e o e e e o 208 208
A4.11 Seal pressures: Plant-Specific e e o e o e s e e e . 3.2 3.3
A4.12 Core flow ® ¢ s e s 4 4+ 4 e e s e s e e s e e s e e s 3.9 3.8
A4.13 Core differential pressure . . . . . . . . . . . . « o 3.1 3.3
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S8YSTEM:

TASK:

K/A NO.

xl.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07

K2.01
K3.

K3.01
K3.02

K3.03
K3.04

201005 Rod Control and Information System (RCIS)

Operate control rods using "single notch"” mode

Operate control rods using "notch override"”

Conduct "emergency rod in" control rod ingertion

Operate control rod drive system to bring the reactor critical
Operate the control rod drive system manually at power
Operate the control rod drive system to shutdown the reactor
Conduct control rod operability test

Conduct refueling interlocks functional test/control rod drive
maintenance test

Conduct CRD hydraulics valve testing during cold shutdown
Conduct rod sequence control test

conduct rod sequence control integrity test

Perform control rod drive stall flow testing (CRD 18-month accumulator

operability test)
Startup the rod position indication system
Perform a position indication alignment during a reactor startup
Monitor the rod position indication system
Shutdown the rod position indication system (RPIS)
IMPORTANCE
KNOWLEDGE RO

Knowledge of the physical connections and/or cause-
effect relationships between ROD CONTROL AND
INFORMATION SYSTEM (RCIS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Neutron monitoring system: BWR-6 e o o o o o o o o o 3.3
Reactor/turbine pressure control system: BWR-6 e« « o 3.3
Control rod drive system: BWR-6 . . « « « o o « o « » 3.7
Rod position information system: BWR-6 e o o o o o o 3.7
Rod action control system: BWR-6 e o o o o o o e o o 3.5
Rod gang drive system: BWR-6 e o o o o o o o o s o o 3.3
Rod interface system: BWR=6 . « « ¢ « ¢« o « « « o o o 3.3

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

A.C. electrical power: BWR-6 e o s o s o s e o e s . 2.4

Knowledge of the effect that a loss or malfunction of
the ROD CONTROL AND INFORMATION SYSTEM (RCIS) will
have on following:

(CFR 41.7 [ 45.4)

Control rod drive system: BWR-6 .« ¢ « o« « o o o « o o 3
Reactor startup: BWR=6 « « « « ¢ ¢ ¢ ¢ o o o o o o o 3
3
3

Reactor shutdown: BWR=6 .« « ¢ ¢ ¢ o ¢ o o ¢ o o o o o
1FlUX shaping: BWR=6 .+ « + ¢ « o o o o o o o o s o = =

SRO

Wwwwwww
[ ] [ . . o o o
WWwuraanw
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S8YSTEM: 201005 Rod Control and Ianformation System (RCIS)
Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO

XK. Knowledge of ROD CONTROL AND INFORMATION SYSTEM (RCIS)
design feature(s) and/or interlocks which provide for
the following: )

(CFR 41.7)

K4.01 Limiting the effects of a control Rod accident: BWR-6
* * * . L ] . L] L ] . L] L] * L] L] * . L L] . . L] L] . L L] * L 3 . 2 3 » 2

K4.02 Bank position withdrawal sequence (BPWS): BWR-6 . . . 3.3 3.3
K4.03 Rod withdrawal block signals: BWR-6 . . « « « « « » « 3.5 3.5
K4.04 Rod insertion block signals: BWR-6 e o o o s o o o o 3.5 3.5
K4.05 Rod withdrawal limiter: BWR=6 . « « « ¢« ¢+ « ¢« « « « o 3.5 3.5
K4.06 Rod pattern controller rod blocks: BWR-6 o o o o o o+ 3.5 3.5
KS5. Knowledge of the operational implications of the

following concepts as they apply to ROD CONTROL AND

INFORMATION SYSTEM (RCIS)

(CFR 41.5 /[ 45.3)
K5.01 tRod pattern and program development: BWR-6 e o o o« 2.3 3.2
K5.02 Rod pattern controller (RPC): BWR~6 . « « « « « « » » 2.8 3.3
Ks . 03 ROd grOupB : BWR-6 ® o e & e e e &6 e o &6 o o e e e e o 2 . 3 2 . 7
K5.04 tRod sequences: BWR~6 e o e o o o o o s s s s s s e o 2.7 3.0
K5 . 05 ROd density: BWR-S ® © & e e e e o o 6 e o o & o o o 2 - 7 3 . 0
K5.06 Target rod pattern: BWR-6 . . . + « ¢« « o « « o o« o« « 2.8 2.8
Ks . 07 LOW pOWQr alarm pOint H BWR-6 ® e o6 o o o e o o o e o 3 . 5 3 . 5
KS - 08 Transition zone:s BWR_S e @ @ o o 6 ° o o e 6 o e e o 3 . 2 3 . 5
K5.09 High power setpoints BWR=6 . . « « « o o « o « o« « « « 3.5 3,5
Ks . 10 ROd Withdrawal limiter . BWR-S o e o o o o e o o o e @ 3 . 2 3 o 3
K5.11 Control rod motion: BWR-6 . . . e o o o e o o s o . 3.3 3.3
KS.12 Command word generation and sequencing (operator

f°11°w, gcan and test) BWR"G e 6 o & o o & o ¢ o o o 1 . 8* 2 . 2
K5.13 Position indication probes: BWR-6 . . . « « &« o « « . 2.5 2.7
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the ROD CONTROL AND

INFORMATION SYSTEM (RCIS) :

(CFR 41.7 / 45.7)
K6.01 First stage shell pressure or opening of a bypass

valve(s): BWR=6 . ¢ & o o o o o o ¢ s « o« o o o o o « 3.2 3.2
K6.02 Rod position signal: BWR-6 e ¢ o o o s o s o s s s « 3.2 3.3
K6.03 A.C. electrical power: BWR-6 e o o o o s o e o o o o 2.5 2.8
K6.04 IRM channel: BWR-6 © e o s e o o o o o s s s s o s « 3.0 3.2
K6.05 SRM channel: BWR—G ® & o @ 6 e e e e+ & * & e o o e » 300 302
K6.06 APRM Chaﬂnel: BWR-S ) ¢« o . e o o e . * o e o . . . 3 300 3.0
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SYSTEN: 201005 Rod Control and Information System (RCIS).
Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

Al. Ability to predict and/or monitor changes in
parameters associated with operating the ROD CONTROL
AND INFORMATION SYSTEM (RCIS) controls including:
(CFR 41.5 / 45.5)

al.01 First stage shell pressure/turbine load: BWR-6 e o o 3.2 3.3

A2. Ability to (a) predict the impacts of the following on
the ROD CONTROL AND INFORMATION SYSTEM (RCIS) ; and
(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of
those abnormal conditions or operations:
(CFR 41.5 / 45.6)

M.Ol High flux (SRM, IRM' APRM) H BWR-S e o o o o o o o o o 3.5 3.5
A2.02 Position indication probe failure: BWR-6 e e o o s s 2.8 3.2
A2.03 Inﬂert blOCk: BWR-6 e ®© e ® o e o e ® @ e e & o o o o 3.2 302
A__2>0>04 o _Wi_thdr&w blOCk: BWR-G e ® e ® o e ® e e e o o o o o o 3 o 2 3 . 2
A270 05 InBe_rt_ r_equfréd 8- BWR_6 e ® e ® ® e e o —9 & o o o s o 3 . 2 3 . 2
Az - 06 Insert inhibit 3 BWR-6 e ® ®© ® ® ©® e e @ e e o e o o - 3 o 2 - 3 - 2
AZ . 07 Withdraw inhibit H BWR-6 e e e e ® o o © ® e o e o o o 3 . 2 3 . 2
A2.08 LPRM upscale/down scale: BWR=6 .« « « « o o o o o o o 3.2 3.2
A2.09 Test display blinking: BWR-6 . . « « « « o o . . . . 2.8 3.0
AZ. 10 Data fault: BWR-G e @ @ ® © o ® o @ o o © o o o o o o 2.8 3.0
A2.11 Accumulator fault: BWR-6 e e e e o e o e o s s s s s 3.3 3.5
Az . 12 Rod uncoupled: BWR-6 e o 7 e o o i e o e o e o o e o o o 3 . 7 3 . 8
Mols ROd drift: BWR-'S e ®© e o ® e e ® © e o e e o °o o o o 308 3.8
A3. Ability to monitor automatic operations of the ROD

CONTROL AND INFORMATION System (RCIS) including:

(CFR 41.7 [/ 745.7) - -
A3.01 - Operator control module lights: BWR-6 . . . . « « . « 3.5 3.5
A3.02 Rod display module lights: BWR-6 e e o s o o oo o o 3.5 3.5
A3.03 tVerification of proper functioning/ operability:

BWR-6 e © ®© ®© o e e e e e ® ® © e e e+ o e e & o o o o 3 . 4 3 Y 3
A3.04 Annunciator and alarm signals: WR~6 e o o o o o o« 3.3 3.3
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Operator control module (lights and push buttons):

BWR“6 e 6 © o © e o ® ®© o ® e @ e & & 2 & e ¢ e & o o 3 7 3 .7
A4.02 Rod display module (lights and push buttons): BWR-6 . 3.7 3.7
A24.03 Back panel indicating lights: BWR-6 . . « « « ¢ « « =« 3.4 3.3
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SYSTIEN: 211000 Standby Liquid Control System - o o : - T

TASK: Perform lineups on the standby liquid control system
Charge the standby liquid control tank
Place the standby liquid control system in standby readiness
Monitor the standby liquid control system
Inject poigson solution into the reactor vessel
Purge the standby liquid control tank level indicator
Perform standby liquid control recirculation test
Perform standby liquid control relief valve test
Perform standby liquid control and demineralized water injection reactor
vessel test
Perform standby liquid control explosive valve inspection
Perform standby liquid control component inoperable test
IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effect relationships between STANDBY LIQUID CONTROL
SYSTEN and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

Kl.01 Core spray line break detection: Plant-Specific . . . 3.0% 3.3*%
K1.02 Core plate differential pressure indication P I | 2.7
K1.03 Plant air systems: Plant-Specific . . . . « + o« . . . 2.5 2.6
K1.04 Demineralized water/ condensate storage system . . . . 2.2% 2.,3*
Kl.os RWCU L ] . L ] L] * L] * * * L d L ] L] - L] * L ] L] * - > . * > L] Ll 3.4 3.67
K1.06 Reactor vessel . . . ¢ ¢ & ¢ ¢ ¢ o v o o o o o o o o o 3.7 3.7
K1.07 Jet pump differential pressure indication: Plant-

Specific . & ¢ 4 it ittt e e e e e e s e e e e e. 2.8 2.6
K1.08 CRD drive and cooling water differential pressure

indiCation 3 . L] ° . . . . . L] . . . . L) . e e [ . . . 2.3* 2.4*
K1.09 Core spray system: Plant-Specific . . « « « v o o . o 3.2% 3.4%
Klolo HPCI: Plant-specific ® & o & 0 o 0 ¢ o o ° e+ 6 e e 208* 300*
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.ol SBLc pumps . L] . - L2 o * L d * L] L] * - L] L] . » Ll * . . * 209* 3.1*
K2.02 EXplosive valves . . ¢ ¢ ¢ 4 ¢t ¢ 4 v v 4 v 4 4 o o« o o 3.1% 3.2%
K2.03 Heater power . . . & ¢ ¢ ¢ 6 4 4 v 4 4 v 4 4 4 e o o . 2.2% 2.8%
K3. Knowledge of the effect that a loss or malfunction of

the STANDBY LIQUID CONTROL SYSTEM will have on

following:

(CFR 41.7 [ 45.4)
K3.01 tAbility to shutdown the reactor in certain conditions . 4.3+ 4.4%
K3.02 Core spray line break detection system: Plant-

Specific . . . . . . . L i . . e e e e e e e e .. 3.0 3.2%
K3.03 Core plate differential pressure indication . . . . . . 2.6% 2.7*
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SYSTEM: 211000 Standby Liquid Control Systea

Tasks as noted previously

IKPORTANCE

K/A NO. KNOWLEDGE RO SRO
K3.04 Jet pump differential pressure indication: BWR-

3'4’5’6 L] L[] L] L] * . [ ] L] L[] ] . L 4 L[] L] * L] L] L] L] * L] L] L] . 204* 205*
K3.05 CRD drive and cooling water differential pressure

INALCALION « o o o o o o o o o o o s o o o o o o o s o 2.3% 2.3
K&. Knowledge of STANDBY LIQUID CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Zero leakage to the reactor (squib valves) . . . . . . 3.1 3.2
K4.02 Component and system testing .« « « ¢ « ¢ o ¢ ¢ o ¢ o 3.0 3.2
K4.03 Keeping sodium pentaborate in solution . . « « « . . 3.8 3.9
K4.04 Indication of fault in explosive valve firing circuits

L d L] L d L] L3 L] * L d * L] L d L] L] L] . * L] L * L] . L] * L] *» L] L] 308 3.9

K4.05 Dispersal of boron upon injection into the vessel e o« 3.4 3.6
K4.06 Core plate differential pressure indication e e o o« s 2.6 2.7
K4.07 RWCU 18013tiON .« ¢ o o« o o o o o o s o o o o o o o o o 3.8% 3.9%
K4.08 System initiation upon operation of SBLC control

BWitch L] - - . - - L] . - L] . L] L ] Ll . L d L] L ] * L] L d > L3 - 402* 4.2*
K4.09 Dampening of positive displacement pump discharge

oscillations (accumulators): Plant-Specific . . . . . 2.5 2.,5*%
K4.10 Over pressure protection . . ¢ ¢ « « ¢ ¢ o o o = o o & 2.8 3.1
K5. Knowledge of the operational implications of the

following concepts as they apply to STANDBY LIQUID

CONTROL SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Effects of the moderator temperature coefficient of

reactivity on the boron e o o o o o e o o o o o o o s 2.7 2.9
K5.02 Cchugging (as it pertains to boron mixing) e e o o o s 2.8 3.0
K5.03 Shutdown margin e o o o 5 s o s s o s o o o o o e « o 3.2 3.5
K5.04 Explosive valve operation . « « ¢ ¢ ¢ o o o o o o o 3.1 3.2
K5.05 Accumulator operation: Plant-Specific . . . « . . . . 2.5% 2,5
K5.06 Tank level measurement . « « « o o o o o o« o o o o o o 3.0 3.2
K5.07 Tank heater operation e e o o e o o s s o o o o e o o 2.7 2.9
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the STANDBY LIQUID CONTROL

SYSTEM :

(CFR 41.7 / 45.7)
K6.01 Plant air systems: Plant-Specific . . « « « « « « . . 2.4*% 2.4
K6.02 Demineralized water storage system . . « « « « « « - o 1.9*% 2.0
K6.03 AQc. Power o * * * L] L] L2 * * L] * L d L] - * L L] L ] L] - . - 3.2 3.3
K6.04 Core spray system: Plant-Specifi e e o o o s e o s o 2,7 2.8
K6.05 HPCI system: Plant-Specific . . . « « ¢ ¢ ¢ ¢ o &« - & 2.7% 2.7
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SYSTENM:

211000 Standby Liquid Control System

Tasks as noted previously

K/A NO.
Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07
Al.08
Al.09
Al.10

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08

As.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08

ABILITY

IMPORTANCE
RO

Ability to predict and/or monitor changes in
parameters associated with operating the STANDBY
LIQUID CONTROL SYSTEM controls including:

(CFR 41.5 / 45.5)

Tank level . . . ¢« &+ o« o &
Explosive valve indication
Pump discharge pressure .
Valve operations . . . . .
Pump amps: Plant-Specifi
Flow indication: Plant-Spec
Reactor power e o o o o o
RWCU system lineup
SBLC system lineup
Lights and alarms

¢ o 8 o o

£

¢ o o o oo o s s o
Q

¢ o ¢ 9 o 0 o o o o

* o o o 0 & 0 o 0 o

e 6 ¢ o [eo o 0 0 o

* o o o

* o o

Ability to (a) predict the impacts of

the

*

*

o o o o o o o o o
¢ o o o 0 0 o 0 0 0
¢ ¢ s 6 0 s o o s »
® e o o 0 s 0 o s o
© o o 0 6 s e 0 0 o
¢ o o o s 0 o 0 o
o o 0 6 s o o s »
WHWdbWhWwLWwWW
R

40\1“@;10\0\0)0\

following on

the STANDBY LIQUID CONTROL SYSTEM ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal

conditions or operations:
(CFR 41.5 / 45.6)

Pump trip e o o o o o 4 s e e o o
Failure of explosive valve to fire
A.C. power failures . . . ..
Inadequate system flow . . .
Loss of' SBLC tank heaters .
Valve openings . . . . . . .
Valve closures . . . . . . .
Failure to SCRAM . . . . . .

Ability to monitor automatic operations

LIQUID CONTROL SYSTEM including:
(CFR 41.7 / 45.7)

Pump discharge pressure: Plant-Specific

Tank level: Plant-Specific o o

Reactor power: Plant-Specific . . .
Flow indication: Plant-Specific . .
RWCU system isolation: Plant-Specific
Lights and alarms: Plant-Specific .
System initiation: Plant-Specific .

Explosive valves indicating lights: .Piant-séeéi
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SYSTEM: 211000 Standby Liquid Control Systea
Tagks as noted previously
Ad. Ability to manually operate and/or monitor in the

control rooms
(CFR 41.7 / 45.5 to 45.8)

IMPORTANCE
K/A NO. ABILITY RO SRO
A4 . ol Tank level - L] L] . * L] - . . * L] * L] * L] * . L] - . * 3 . 9 3 L] 9
A4.02 SBLC control switch . . . e o o s o o s o 4.2% 4.,2*
A4.03 Explosive valves firing circuit Btatus e o o o o o o o 4.1 4.1
A4.04 Reactor power o« o . e o s o o o o o e s s o o 4.5*% 4.6%
A4 05 Flow indication: Plant—Specific e o o o o e s o s o . 4.1* 4.0
A4 06 RWCU system isolation .« ¢ « « o o ¢ o o o o o o o o o 3.9% 3.9
A4.07 Lights and alarms e o s o o o s s s e s e s e e e e . 3.6 3.6
A4.08 System initiation: Plant-Specific . . . . . . ¢ . . . 4.2% 4.2%
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3.2

206000
209002
209001
256000
217000
259001
204000
259002
203000

Reactor Water Inventory Control

High Pressure Coolant Injection System
High Pressure Core Spray System

Low Pressure Core Spray System
Reactor Condensate System

Reactor Core Isolation Cooling System
Reactor Feedwater System

Reactor Water Cleanup System

Reactor Water Level Control System

Residual Heat Removal /Low Pressure Coolant Injection:

Injection Mode (Plant Specific)

NUREG-1123,

Rev.

1






S8YSTEM:

TASK:

K/A NO.

K1l.

K1.01
K1 02
K1l 03
K1.04
K1l 05
K1l 06
K1.07
K1l 08
K1l 09
K1.10
Kl.11
K1l 12
K1 13
Kl.14
K1l 15
K1l 16

206000 High Pressure Coolant Injection System

Place the high pressure (Feedwater) coolant injection system (FWCI) in

standby readiness

Monitor the high pressure (feedwater) coolant injection system operation

Return the high pressure (feedwater) coolant injection system to stand-

by readiness after automatic initiation

Perform lineups of the high pressure coolant injection system (write in)

Manually initiate high pressure coolant injection

Perform high pressure coolant injection (HPCI) simulated automatic

actuation test

Perform high pressure (feedwater) coolant injection flow rate test

Perform high pressure (feedwater) coolant injection (HPCI) pump

operability test

Perform high pressure (feedwater) coolant-injection motor operated valve

operability test

Perform HPCI subsystem logic system functional test

Perform HPCI subsystem automatic isolation logic system functional test

Perform HPCI system inoperable test

Perform HPCI turbine overspeed test

Perform high pressure (feedwater) coolant injection operability test
when reactor core isolation cooling is inoperable

IMPORTANCE
KNOWLEDGE RO SRO
Knowledge of the physical connections and/or cause-
effect relationships between HIGE PRESSURE COOLANT
INJECTION SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Reactor vessel: BWR=2,3,4 .« « « ¢ o o« o o o« o « « « » 3.8 3.9
Reactor water level: BWR-2,3,4 « « « « o o o« « o« « « «» 4.0 4.1
Reactor pressure: BWR-2,3,4 . o « ¢ ¢ ¢ ¢ o s o o o o 3.8 3.8
Reactor feedwater system: BWR-2,3,4 . . « « « « o + = 3.6 3.6
Condensate storage system: BWR-2,3,4 . . . . « . . . . 3.7 3.7
Suppression chamber: BWR-2,3,4 . « « « « ¢ « o ¢ o o o 3.7 3.7
D.C. power: BWR-2,3,4 . ¢« « « « o ¢ o o ¢ o o o o o . 3.7 3.8
A.C. power: BWR-2,3,4 . . ¢ ¢ ¢ o o o o o o o o o o 3.0 3.1
ECCS keep fill system: BWR-2,3,4(P-Spec) . . . . . . . 4.0* 4.0
Condensate storage and transfer system: BWR-2,3,4 . . 3.4 3.4
PCIS: BWR=2,3,4 ¢ ¢ ¢ o o o o o o o o o o o o o o o o 3.5 3.5
Nuclear boiler instrumentation: BWR-2,3,4 . . . . . . 3.4 3.4
Main condenser: BWR-2,3,4(P-SPEC) .« « « o « « « « » o« 2.8% 2.9
SBGT: BWR-2,3,4(P-SPEC) =+ o « o o o o o o o o o « o « 2.9 3.1
Plant air systems: BWR-2,3,4 . . « « o ¢ ¢ ¢ ¢ ¢ o o =« 2.3 2.3
Containment/Torus pressure: BWR-2,3, e o s e s o o o 3.5 3.5
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SYSTEM:

K/A NO.

K2.

K2.01
K2.02
K2.03
K2.04

K3.

K3.01
K3.02
K3.03

K4.

K4.01
K4.02
K4.03
K4.04
K4.05

K4.06

K4.07
K4.08
K4.09
K4.10
K4.11
K4.12
K4.13
K4.14
R4.15

K4.16

K4.17

K4.18
K4.19

206000 High Pressure Coolant Injection Systea

KNOWLEDGE

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

System valves: BWR-2,3,4 © o o o o o
System pumps: BWR-2,3,4 . . . . . . .
Initiation logic: BWR-2,3,4 . . . . .
Turbine control circuits: BWR-2,3,4 .

Knowledge of the effect that a loss or malfunction of
the HIGE PRESSURE COOLANT INJECTION SYSTEM will have
on following:

(CFR 41.7 / 45.4)

Reactor water level control: BWR-2,3,4 e o o o o o
Reactor pressure control: BWR-2,3,4 . ¢ ¢ v ¢ o o »
Suppression pool level control: BWR-2,3,4 . . . . .

Rnowledge of HIGH PRESSURE COOLANT INJECTION SYSTEM
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

Turbine trips: BWR-2,3,4 o o o .
System isolation: BWR-2,3,4 . . .
Resetting turbine trips: BWR-2,3,4 .
Resetting system isolations: BWR-2,3,4 .

Preventing water hammer in turbine exhaust line
(procedural control): BWR-2,3,4 . . . . o o o s
Preventing water hammer in pump discharge e

(procedural control ): BWR-2, 3, 4 . .
Automatic system initiation: BWR-2,3,4
Manual system initiation: BWR-2,3,4 . .
Automatic flow control: BWR-2,3,4 . . . ..
Surveillance for all operable components: BWR-2,
Turbine speed control: BWR-2,3,4 e o o o o s
Condensation of shaft sealing steam: BWR~2,3,4
Turbine and pump lubrication: BWR-2,3,4 . . . .
Control oil to turbine speed controls: BWR-2,3,4
Low speed turning of the turbine rotor: BWR-2,3,4 (P~
Spec) ® % % 4 4 e o o s s e o 8 o e 6 e e o o o o o
Minimizing fission product concentration in the
condensate storage tank (valve closures on system
initiation) : BWR-2 ’ 3 ’ 4 (P-Spec) e o o o * o o o
Protection against draining the condensate storage
tank to the suppression pool: BWR-2,3,4 . . . ..
Pump minimum flow: BWR-2,3,4 * e o o o o s o o o
Automatic transfer of HPCI pump suction: BWR-2,3,4

® o o o XMoo o o o o

e o s s |l
'.‘-

¢ ¢ o %N s o e o
-3
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IMPORTANCE
RO 8RO
3.2% 3.3%
2.8 3.1%*
2.8 2.9%
2.5% 2,7%*
4.0 4.0
3.8% 3.8%
3.4* 3,5%
3.8 3.9
3.9 4.0
4.2 4.1
4.0 3.9
3.1 3.4
3.2 3.4
4.3* 4.3
4.2* 4.3
3.8 -- 3.9
3.7 3.8
3.4 3.5
2.9 3.0
3.0 3.1
3.4 3.4
3.2 3.2
3.1 3.3
3.4 3.4
3.2 3.3
3.7 3.8



SYSTEM:

206000 High Pressure Coolant Injection System

Tasks as noted previously

K/A NO.

K5.

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08
K5-.09
K5.10

K6 .

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10
K6.11
K6.12

al.

Al.01
Al.02
Al.03
Al.04
Al. 05
Al.06

Al.07
A1.08

KNOWLEDGE

Knowledge of the operational implications of the
following concepts as they apply to HIGH PRESSURE

COOLANT INJECTION SYSTEM :
(CFR 41.5 / 45.3)

Turbine operation: BWR=2,3,4 . . . « « «
Turbine shaft sealing: BWR-2,3,4 . . . . .
GEMAC controllers: BWR-2,3,4(P-Spec) . . .
Indications of pump cavitation: BWR-2,3,4
Turbine speed control: BWR-2,3,4 . . . .
Turbine speed measurement: BWR-2,3,4 . .
System venting: BWR-2,3,4 . . . ¢ « . .
Vacuum breaker operation: BWR-2,3,4 . .
Testable check valve operation: BWR-2,3,4
Assist core cooling: BWR-2,3,4 . « « « « o«

e 8 & & o ¢ ¢ o o

Knowledge of the effect that a loss or malfunction of
the following will have on the HIGH PRESSURE COOLANT

INJECTION SYSTEM @
(CFR 41.7 / 45.7)

Plant air systems: BWR-2,3,4 . . . . .
D.C. power: BWR-2,3,4 . . « « ¢ o o+ =«
A.C. power: BWR-2,3,4 . « « ¢ « « + =
Condensate storage tank level: BWR-2,3,
Suppression pool level: BWR-2,3,4 . .
SBGTS H BWR-2 r 3 ’ 4 (P-Spec ) e e o o o o o
ECCS keep fill system: BWR-2,3,4(P-Spe
Reactor pressure: BWR-2,3,4 . . . . .

i
)

e o o & o ¢ s o

condensate storage and transfer system: BWR-2,

PCIS: BWR=2,3,4 =« ¢ ¢ o o o o o o o o o o o
Nuclear boiler instrumentation: BWR-2,3,4 .
Reactor water level: BWR=2,3,4 « « « « ¢ « &«

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the HIGH
COOLANT INJECTION SYSTEM controls including:
(CFR 41.5 / 45.5) )
Reactor water level: BWR-2,3,4 . .
Reactor pressure: BWR-2,3,4 . . .
condensate storage tank level: BWR-
Suppression pool level: BWR-2,3,4
Suppression pool temperature: BWR-2
System flow: BWR-2 ’ 3 7 4 e e o o o o
System discharge pressure: BWR-2,3,

Sthem lineup: BWR-2 I 3 r 4 e o o o s o e o e

n e % o Ne o
[H)
o>

3.2-5

IMPORTANCE
RO 8RO
e« .+« .. 3.3 3.4
« + e . . 2.8 2.9
e« « « . . 3.1 3.1
« e e e . 2.6% 2.7
e « . .. 3.3 3.3
e o o o o 2.6% 2.6
e « . .. 2.8 2.8
.« « .+« . 3.0 3.2
e o ee. 2.7* 2.8
« « « .+ . 3.5 3.5
L] L] L] * L] 203* 203
<« . .. 3.3 3.7
e + - .. 2.9 3.1
« « + « . 3.5 3.7
e« « « . . 3.5 3.7
e« o+« 3.1 3.2
. L] L - L 3.4 3.4
« « ... 3.8 3.8
;4 . . 3.5 3.5
e+ ... 3.8 4.0
.« « + .+ . 3.6 3.7
« « e o . 4.2% 4.3
PRESSURE
e e e+ . 4.3% 4.4
e e e e . 4.2% 4.2
« e« « . 3.5 3.6
« « + .+ . 3.7 3.8
« e . . . 4.1 4.2
L4 L4 . . L 3'8 3.7
L] * L] . . 3.7 3.6
. Ld L] * . 4.1* 4.0
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S8YSTEN: 206000 High Pressure Coolant Injection System

Tasks as noted previously

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
Al.09 Turbine speed: BWR=2,3,4 .« + ¢ v v v v o o o « o « . 3.5 3.4
a2, Ability to (a) predict the impacts of the_ following. on

the HIGH PRESSURE COOLANT INJECTION SYSTEM ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions oxr operations:

(CFR 41.5 / 45.6)
AZ.Ol Turbine trips: BWR-2,3,4 ® & o o e e e e+ o e+ ¢ o e e @ 400 400
A2002 Valve C‘lOBuIES: BWR-2,3,4 ® & o o ¢ & ¢ o * ¢ o o & @ 305 305
A2.03 Valve openings: BWR-2,3,4 . . v ¢ ¢ & v v . . . . . . 3.5 3.5
A2.04 A.C. fajlures: BWR-2,3,4 ¢ ¢ + v o v v o o o o o o o . 2.7% 3,0
A2.05 D.C. failures: BWR=2,3,4 . «v v v ¢ o o o « o o . « « « 3.5 3.8%
A2.06 Inadequate system flow: BWR-2,3,4 . . . . . . . . . . 3.3 3.5
A2.07 Low suppression pool level: BWR-2,3,4 . . . . . . . . 3.4 3.6
A2,08 tHigh suppression pool temperature: BWR-2,3,4 . . . . . 3.9 4.2
A2.09 tLow condensate storage tank level: BWR-2,3,4 . . . . . 3.5 3.7
A2.10 System isolation: BWR-2,3,4 . . . . + . & . . . « o o« 4.0 4.1
A2.11 Low reactor water level: BWR~2,3,4 ¢« ¢ v« o « o o o« o « 4.1 4.2
A2.12 Loss of room cooling: BWR-2,3,4 . o o o o o o+ . « o « 3.4 3.5
A2.13 Loss of applicable plant air systems: BWR-2,3,4 . . . 2.4* 2.,4*
A2.14 Flow controller failure: BWR-2,3,4 . . ¢« + ¢ ¢ « + « . 3.3 3.4
A2.15 Loss of control oil pressure: BWR-2,3,4 . . .. ... 3.4 3.5
A2.16 High drywell pressure: BWR-2,3,4 . . . . . . . . . « « 4.0 4.1
A2.17 tHPCI inadvertent initiation: BWR-2,3,4 . . . . . . . . 3.9 4.3%
aA3. Ability to monitor automatic operations of the HIGH

PRESSURE COOLANT INJECTION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Turbine speed: BWR-2,3,4 . « + . « o o . . e e« o o o« . 3.6 3.5
A3.02 System Flow: BWR~2,3,4 ¢ v v v & & o o o o . . e« o « o 3.8 3.8
A3.03 System lineup: BWR=2,3,4 « ¢ ¢ ¢ v v o ¢ & v o o o . . 3.9 3.8
A3.04 Reactor pressure: BWR-2,3,4 . . ¢ ¢ o 4 o o o « . . . 4.2* 4.1
A3.05 Reactor water level: BWR-2,3,4 . . & & o o o . . . « o 4.3*% 4.3
A3c06 System discharge pressure: BWR—2'3,4 ® ® e o e ¢ o o o 3.8 308
A3.07 Lights and alarms: BWR-2,3,4 . . . . .. ... .... 3.9 3.8
A3.08 Condensate storage tank level: BWR-2,3,4 . . . . . . . 3.7 3.6
A3.09 Response to system isolation: BWR-2,3,4 . . . . . . . 4.2% 4.1
a4, Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Turbine speed controls: BWR-2,3,4 . ... ...... 3.8 3.7
A4.02 Flow controller: BWR=2,3,4 ¢« ¢ ¢ &t o v 4 4 4 4 o e v . 4.0% 3.8
A4.03 Turbine temperatures: BWR-2,3,4 . ... ... .¢... 31 3.0
A4.04 Major system valves: BWR-2,3.4 . . . . . . . . e o o o 3.7 3.7
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SYSTEM: 206000 High Pressure Coolant Injection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
A4.05 Reactor water level: BWR=2,3,4 + « ¢ o « o o o o » o +» 4.4% 4.4*
A4.06 Reactor pressure: BWR-2,3,4 . « ¢ o « o ¢ o o o o o =« 4.3*% 4.3*
A4.07 Condensate storage tank level: BWR-2,3,4 . . . . . . . 3.5 3.5
A4.08 Suppression pool temperature: BWR-2,3,4 . . . . . . . 4.1* 4.1
A4.09 Suppression pool level: BWR-2,3,4 . . . « « « o <« ¢ . 3.8 3.7
K4-010 a Syeitem pumps: BWR-2,3,4 e o 6 o o o o o & o o o o o 3.7 3.5
A4.11 Turning gear: BWR-2,3,4(P=SpeC) .« « ¢ ¢ o ¢ o o ¢ o & 3.0 3.0
A4.12 Turbine trip controls: BWR=2,3;4 . « .« o o ¢ « o - . 4.0 3.9
A4.13 Turbine reset control: BWR=2,3,4 « « « o o o o o = « « 4.1* 4.0
Ad.14 System auto start control: BWR-2,3,4(P-Spec) . . . . . 4.2*% 4.1
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8S8YSTEN: 209002 High Pressure Core Spray System (HPCS)

TASK: Perform lineups on the core spray system
Place core spray (CS) system in standby readiness
Monitor automatic operation of core spray system
Shutdown core spray cooling system
Perform core spray simulated automatic actuation test
Perform core spray pump operability test
Perform core spray system inop test
Conduct core spray - cold shutdown valve testing

IMPORTANCE

X/A NO. KNOWLEDGE RO 8RO
K1, Knowledge of the physical connections and/or cause-

effect relationships between HIGH PRESSURE CORE SPRAY

SYSTEM (HPCS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1l.01 Condensate transfer and storage system: BWR-5,6 . . . 3.4 3.4
K1.02 Suppression Pool: BWR=5,6 .+ « + o « « ¢« o o o o« o« « » 3.5 3.5
K1.03 Water leg (jockey) pump: BWR-5,6 « . « v « « « . . . . 3.0 3.0
K1.04 HPCS diesel generator: BWR-5,6 . . . . . . . . . . . . 3.8 3.8
K1.05 Standby liquid control system: Plant-Specific . . . . 2.8 2.8
K1.05 Suppression pool cleanup system: BWR-5,6 . . . . . . . 2.0% 2.0
K1.07 ECCS room coolers: BWR=5,6 « « o o « o o o o o o o o 2.4 2.4
K1.08 Component cooling water systems: BWR-5,6 . . . . . . . 2.4 2.6
K1.09 Leak detection: BWR-5,6 . . v ¢« v v v ¢ o o o« o o « . 2.5 2.5
K1.10 Suppression pool suction strainers: BWR-5,6 . . . . . 2.1* 2.1
Kl.11 Adequate core cooling: BWR=5,6 « « o o o & o o o o . . 3.8 4.0
K1.12 Reactor vessel: BWR=5,6 .+ v v ¢ v ¢ o o ¢ o o o o 4 . 3.4 3.6
K1.13 Instrument nitrogen: BWR-5,6 . . . . . . . . . . ... 2.7 2.7
Kl.14 Plant air systems: BWR-5,6 . « ¢ ¢ o o o o o o o . . . 2.8 2.6
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Pump electrical power: BWR-5,6 . « « « « ¢ « o « . . . 3.2 3.3
K2.02 Valve electrical power: BWR-5,6 . . . . . . . . e . . 2.8 2.9
K2.03 Initiation logic: BWR-5,6 .« v v v & o o o o o o o . . 2.8 2.9
K3. Knowledge of the effect that a loss or malfunction of

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) will have

on following:

(CFR 41.7 / 45.4)
K3.01 Reactor water level: BWR-5,6 . . « « & ¢ o o o o o . . 3.9 3.9
K3.02 Standby liquid control system: Plant-Specific . . . . 3.3 3.3
K3.03 Adequate core cooling: BWR-5,6 . + « « « « o « » . . . 3.9 4.1
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SYSTENM:

K/A NO.

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

K5.01
KS.02
- K5.03
K5.04

K6.

K6.01
K6.02

K6.03
K6.04

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al1.07
al.08
Al.09

‘System-venting: BWR-5,6 . . ¢ ¢ ¢ ¢ o ee-e—e

209002 High Pressure Core Spray Systeam (HPCS)

KNOWLEDGE

Knowledge of HIGH PRESSURE CORE SPRAY SYSTEM ("HPCS

)

design feature(s) and/or interlocks which provide for

the following:
(CFR 41.7)

Prevents water hammer: BWR=5,6 . « « « o o ¢ « &
Prevents over filling reactor vessel: Plant-Speci
Prevents pump over heating: BWR-5,6 . . . .
Tegtable check valve operation: BWR-5,6 . .
Motor operated valve operation: BWR-5,6 . .
Centrifugal pump operation: BWR-5,6 . . . .
Override of reactor water level interlock: Plant-
Specific L2 L] L] ® - . L 2 . * L] L] L] L4 L ] L] L ] * .

Knowledge of the operational implications of the

following concepts as they apply to HIGH PRESSURE CORE

SPRAY SYSTEM (HPCS):
(CFR 41.5 / 45.3)

Indications of pump cavitation: BWR-5,6 . . . .
Heat removal (transfer) mechanism: BWR-5,6 . . &

Adequate core cooling: BWR-5,6 . . . . . . . . .

fi

e o o o Q) o

¢« o 0 0

Knowledge of the effect that a loss or malfunction of

the following will have on the HIGH PRESSURE-CORE.
SPRAY SYSTEM (HPCS):
(CFR 41.7 [ 45.7)

Electrical power: BWR-5,6 . « « o ¢ « o o « © o
Condensate storage tank water level: BWR-5,6 . .
Ccmponent cooling water systems: BWR-5,6 . . . .
Suppression pool suction strainer: BWR-5,6 . . .

ABILITY

Ability to predict and/or monitor changes in

parameters associated with operating the HIGH PRESSURE

CORE SPRAY SYSTEM (HPCS) controls including:
(CFR 41.5 / 45.5)

HPCS flOW: BWR-S ’ 6 e ® o o o
HPCS pressure: BWR-5,6 . . .
Reactor water level: BWR-5,6
Reactor pressure: BWR-5,6 .
Suppression pool water level: BWR-5,6
MOtOI amps H BWR-S r 6 e o o o e o o o
1:

Diesel loading: BWR-5,6 .
System lineup: BWR-5,6 . .
Condensate storage tank leve

BWR-5,6

o ¢ o o o & o o o
e o o o o o o o o
e o o o o & ¢ o o
e 0 o o ¢ o s o+ @
e o o ¢ o o o o @

e o & o 9 o s 0 o

IMPORTANCE
RO SRO
2.9 3.0
3.4 3.5
2.3* 2.4
2.3% 2.3*
2.4 2.4
2.3 2.4%*
3.5 3-7

3.6 3.6
3.4 3.4
2.5 2.6
2.5 2.5
3.6 3.7
3.4 3.6
3.7 3.7
3.3 3.3
3.3 3.4
1.9% 2.3%
2.5 2.8
3.1 3.3
2.6 2.8
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SYSTEN: 209002 High Pressure Core Spray System (HPCS)

Tasks as noted previously

IVMPORTANCE

K/A No. KNOWLEDGE RO SRO
A2, Ability to (a) predict the impacts of the following on

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2 . 01 Sthem initiation: BWR-S ’ 6 ® & & o & o o o e ° e e e @ 3 . 8 3 . 8
A2002 Pump tripB: BWR-S'G ® & & e e & o & e 6 e+ ° o e o e e 3.6 3.7
A2.03 Valve closures: BWR=5,6 . v o o o « o o o . e o o o « 3.2 3.4
A2.04 A.C. electrical failure: BWR-5,6 . o « . o . . . e o o 3.1 3.2
A2.05 D.C. electrical failure: BWR-5,6 . . « o« o o o o . . . 2.8 2.9
A2.06 Core spray line break: BWR-5,6 « o « o ¢ o o o« o o« . . 3.4 3.6
A2.07 Pump seal failure: BWR=5,6 . « « ¢ o o ¢ o o o« o o . . 2.6 3.0
A2,08 Inadequate system flow: BWR-5,6 . o o o o o« o o . . . 3.1 3.2
A2,09 Loss of room cooling: BWR=5,6 . « v o & o o o o« o o . 2.4 2.6
A2.10 Valve openings: BWR=5,6 4 o« o o v o o o o o o o o+ . . 2.7 3.0
A2,11 Low suppression pool level: BWR=5,6 . . « . . . . . . 3.3 3.5
A2.12 High suppression pool level BWR-5,6 . . . . . . . . . . 3.3 3.5
A2.13 Low condensate storage tank level BWR-5,6 . . . . . . . 3.4 3.5
A2.14 High suppression pool temperature: BWR-5,6 . . . . . . 3.0 3.3
A2.15 Clogged suppression pool suction strainers: BWR-5,6. . 2.4 2.6
A3, Ability to monitor automatic operations of the HIGH

PRESSURE CORE SPRAY SYSTEM (HPCS) including:

(CFR 41.7 / 45.7)
A3.01 Valve operation: BWR-5,6 . . o o« o o . . e o o o s+ o o 3.3 3.3
A3.02 Pump start: BWR-5,6 . . ¢ ¢ v v v v o o o v o o . . . 3.8 3.8
A3.03 System pressure: BWR~5,6 . . « « + 4 4 4 0 o o o . . . 3.6 3.6
A3 - 04 sthem flOW: BWR—S ’ 6 ® ® & o e o o+ o e o o e o o e o @ 3 . 7 3 . 7
A3.05 Reactor water level BWR=5,6 + « v o o o & o o o o o . . 3.7 3.7
A3.06 Lights and alarms: BWR-5,6 . « o o o o o o . . . e+ . 2.8 2.8
A4, Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 [ 45.5 to 45.8)
34.01 HPCS pump: BWR"'S'G ® ® ® & & o 6 + e o e+ e e ° e e e e 3.7 307
A4 . 02 Suction valveﬂ H BWR-S r 6 ® ® & o o * 4+ e e o e o e e o 3 . 6 3 . 6
A4.03 Injection valve: BWR-5,6 « v v v v o o o o o . . « « o 3.8 3.8
24.04 Minimum flow valve: BWR-5,6 . . . . . . . e e e o+ o 3.1 3.1
24.05 Manual Initiation controls: BWR-5,6 . . . . . . « « » 3.8 3.8
A4, 06 Testable check valve: BWR-S r 6 . o ® * ° e+ s e e e o o 2 . 6 2 . 6
A4'o7 Line fill pump: BWR-S’G L] L] . L] L] L] L d L d L d L] L] . L] L] * 208 2.8
A4.08 Reactor water level: BWR-5,6 . . . . . . . . . e o o« o« 3.8 3.7
24.09 Suppression pool level: BWR-5,6 . o« o « o « . . . e o 3.4 3.5
A4.10 Reactor pressure: BWR-5,6 . . . . . . . . . . . .. . 3.3 3.3
A4.11 System flow: BWR-5,6 + « o ¢ ¢« « ¢ o o o o o o . . « + 3.8 3.8
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SYSTEM: 209002 High Pressure Core Spray System (HPCS)

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO SRO
2d.12 System pressure: BWR=5,6 . . « ¢ ¢ ¢ ¢ o o o o ¢ o o & 3.4 3.4
A4.13 Lights and alarms: BWR=5,6 . « « « ¢ o ¢ ¢ ¢ o o & « = 2.6 2.6
A4 . 14 TeBt rEturn Valve: BWR—S ’ 6 e o @ o o o o * & o e o o o 3 . o 3 . 0
A4515 Initiation reBEtz BWR-S'G e ® ® e 6 e e o e o e o o o 306 3.6
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S8YSTEM: 209001 Low Pressure Core Spray Sy

TASK: Fill the core spray systems

Perform lineups on the core

stem

spray systems

Place the core spray system in standby readiness

Monitor automatic operation

Shutdown the core spray cooling system
Fill the reactor cavity from the condensate storage tank with the core

spray system
Perform core
Perform core
Perform core spray pump operability
Perform core spray subsys and low

discharge piping ventilation
Perform core spray system inop test

Conduct core spray motor operated valve operability test

K/A NO. KNOWLEDGE
K1l. Knowledge of the physical connections and/or cause-
effect relationships between LOW PRESSURE CORE SPRAY
SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Condensate storage tank: Plant-Specific . . . . .
K1.02 Torus/suppression Pool .+ « o « v & o o o o o o o .
K1.03 Keep fill system . . . & ¢ ¢ v v 4 o ¢ o o o o o .
K1.04 condensate transfer system . . . . . . . . . . . .
K1.05 Automatic depressurization system e e e o o o o
K1.06 Plant air systems ® e o o s s e o e o b e e e o
K1.07 D.C. electrical power e ¢ o o s e s i e e e o o
K1.08 A.C. electrical power e o s e e o o 6 s s e e o @
K1.09 Nuclear boiler instrumentation . . . . . . . . . .
K1.10 Emergency generator e e o ¢ o s e o o s s o s o
K1.11 Drywell coolers: Plant-SpecifiC . o « o o o o o .
K1.12 ECCS room coolers © o e o e o s s s s s e o o o a
K1.13 Leak detection . . . . . ¢ . v v v v v 4 v v W ..
Ki.14 Reactor vessel . . . . & ¢ v v v v o o o o o o o .
K2, Knowledge of electrical power supplies to the
following:
(CFR 41.7)
K2.01 Pump POWEY + o & v v 4 o ¢ o o o o o o o o o o o
R2.02 Valve power e e e e s s s e s e o s s 6 s o o o
K2.03 Initiation logic . ¢ v ¢ ¢ 4 4t 4 4 b 4 4 e W . ..

NUREG-1123 ’ ReV. 1

spray pump flow rate test
spray simulated automatic actuation test

test

3.2-12

of the core spray system

® 6 0 2 e s e 0 06 e s ¢ o

pressure coolant injection subsys

IMPORTANCE
RO SRO
3.1 3.1
3.4 3.4
2.9 3.0
2.3 2.4
3.7 3.7
2.0 2,1%*
2.5 2.7
3.2 3.3
3.2 3.4
3.7 3.8
2.4 2.6
2.9 3.1
2.8 3.0
3.7 3.8
3.0 3.1%*
2.5% 2,7%
2.9% 3,.1*



e s i

SYSTEM: 209001 Low Pressure Core Spray Systenm

Tasks as noted previously

IMPORTANCE

X/A NO. KNOWLEDGE RO SRO
K3. Knowledge of the effect that a loss or malfunction of

the LOW PRESSURE CORE SPRAY SYSTEM will have on

following?

(CFR 41.7 / 45.4)
K3 01 Reactor water 1evel « « « o o o o o o o o o o o o o o 3.8 3.9
K3 - 02 ADS logid L] . L] . L] L] *® * L] L] L] L] . L] . . * L] * L] . L] 3 L] 8 3 L] 9
K3.03 Emergency generators . « « o« o o o o o o o o o o o o o 2.9 3.0
K3.04 Component cooling water systems e o o o o o o e o s s 2.1% 2,2
K3.05 Drywell cooling: Plant-Specific . . . « ¢« ¢ « o ¢« « . 2.3 2.7
K&. Knowledge of LOW PRESSURE CORE SPRAY SYSTEM design

feature(s) and/or interlocks which provide for the

followings

(CFR 41.7)
K4.01 Prevention of overpressurization of core spray piping . 3.2 3.4
K4.02 Prevents water hammer e o o s s o o o s o s e o s« « » 3.0 3.2
K4.03 Motor cooling e e o o o s o o o e s o s s e e o e o o 2.4 2.5
K4.04 Line break detection . . « ¢« ¢ ¢ ¢ ¢ ¢ o o« o o « + « o 3.0 3.2
R4.05 Pump minimum flow .« o .- . o . e o o o o o o o 2.6 2.6
K4.06 Adequate pump net positive suction head e o o o o o o 2.6 2.9
K4.07 Pump operability testing . . ¢« « « ¢ ¢ ¢ ¢ ¢ T o . . o 2.8 3.0
K4.08 Automatic -system initiation . . . ¢ ¢ 4+ o . o o . . 3.8 4.0
K4.09 Load sequencing o« o . e o o o s o o o o o o o 3.3 3.5
K4.10 Testability of all operable components @ e s e s s s+ . 2.8 2.9
K5. Knowledge of the operational implications of “the

following concepts as they apply to LOW PRESSURE CORE

SPRAY SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitation . . « « ¢ ¢ « ¢ o o o o 2.6 2.7
K5.02 Differential pressure indication . . « « ¢« ¢« « ¢« + + + 2.4 2.6
K5.03 Testable check valve operation . . . . . . « . ¢« « . « 2.3 2.4
K5.04 _Heat removal (transfer) mechanisms . . . . . . . . . . 2.8 2.9
K5.085 System venting . . . . . & . e o « « 2.5 2.5
‘K5.06— —~ -Recirculation operationf—vPlant-Specific(BWR—l)— e - « 3.7 - 4.0
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the LOW PRESSURE CORE SPRAY

SYSTEM :

(CFR 41.7 / 45.7)
K6.01 BeCo POWEE & =« o o o o o o o o o o o o o s o o o o o o 3.4 3.4
K6.02 Emergency generators . . . . . e o o o o s o o o « 3.8 3.9
K6.03 Torus/suppression pool water level e o o o o o o o o o 3.3 3.4
K6.04 DeC. POWEL + o o o o o o o o o o o o s o o o o o o o » 2,8 2.9
K6.05 ECCS room cooler(s) e o o s e o o o s a2 o o o o o o « 2.8 2.9
K6.06 Pump mOtOr €COOLEr(B) =« « « « o« = o o o ¢ o s o o o o « 2.4 2.4
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S8YSTEM: 209001 Low Pressure Core Spray System

Tasks as noted previously

IMPORTANCE

K/A XO. KNOWLEDGEB RO SRO
K6.07 Pump seal cooler(s) © e e 4 4 e o o e s s 4 e e e o . 2.3 2.3
K6.08 Keep fill system . . . . & v & ¢ ¢ 4 4 4 4 ¢ o o o o . 2.9 3.0
K6.08 Fire protection: BWR-1 ® ¢ o ¢ o o s s o s o s s e o 3.0 3.3
K6.10 ECCS room integrity: Plant-Specific . + . v o o « « . 2.3 2.5
K6.11 ADS S s s o o e o e s s 4 e s s e o s e e e e e e e . 3.8 3.7

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the LOW PRESSURE

CORE SPRAY SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 Core spray flow © e s e e e o s e s s s e e e e e e . 3.4 3.6
Al.02 Core spray pressure ® e e ¢ o s s s s s e s s e e e . 3.2 3.4
Al.03 Reactor water level °© e o o s 4 s s s e s e e s . o . 3.8 3.9
Al.04 Reactor pressure . . . . . . ¢ v ¢ v v v 4 v 4w v v v . 3.7 3.7
Al.05 Torus/suppression pool water level . . . . . . . . . . 3.5 3.6
Al.06 Motor amps . . ¢ ¢ ¢ ¢ 4 ¢ 4 4 4t 4 4t 4 e e e e e e w. 2.3% 2.4
Al.07 Emergency generator loading e o e ¢ o o e o s s e« . 3.0 3.1
Al.08 System lineup © ¢ e o e e 4 6 e e s o o o s e e e o . 3.3 3.2
A2, Ability to (a) predict the impacts of the following on

the LOW PRESSURE CORE SPRAY SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations: - - e

(CFR 41.5 / 45.6)
A2.01 Pump trips . . . . . . i it it e e e e e e e e e .. 3.8 3.4
A2.02 Valve closures . . . . v v v v v v v v v s o o v o v . 3.2 3.2
A2.03 A.C. failures © e o o o e o s s s o s s e e e e e o . 3.4 3.6
A2.04 D.C. failures © e s e e o s s s e o e s s e e e e e 4 2.9 3.0
A2.05 Core spray line break * e e e s e e e o o « o s e « . 3.3 3.6
A2.06 Inadequate system flow . . . . « v ¢« v v v v &« v o . . 3.2 3.2
A2.07 Loss of room cooling . « & v ¢ 4 ¢ 4w 4 4 4 4 e 4 . . . 2.6 2.8
A2.08 Valve openings . . . . . ¢ v v 4 v e 4 4 4 4 4 e e e . 3.1 3.1
A2.09 Low suppression pool level . . « &« v & 4 ¢« & o o « « . 3.1 3.3
A2.10 tHigh suppression pool temperature L O | 3.4
A2.11 tLoss of fire protection: BWR~-1 e o o o e 4 o s o o . 2.8 3.3
A3, Ability to monitor automatic operations of the LOW

PRESSURE CORE SPRAY SYSTEM including:
(CFR 41.7 / 45.7)

A3.01 Valve operation © ¢ o o o 4 4 s e e e s e e s e e o . 3.6 3.6
A3.02 Pump start . . . . . . . . . 4 i e it e e s e e ... 3.8 3.7
A3.03 System pressure © o o o o o s s o s o s e e e e o o . 3.5 3.5
A3.04 System flow e e o o o o 4 e s e o 4 s s e e e e o o s 3.7 3.6
A3.05 Reactor water level © ¢ e s t 4 s e s e s e s e e o s 3.9 3.9
A3.06 Lights and @larms . & 4 ¢ ¢ ¢ 4 v 4 4 4 o o o o v o . 3.6 3.5
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SYSTEM: 209001 Low Pressure Core Spray Systeam

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO SRO
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 COre Spray DUMP - « « « o o« o o o o o o o o o o » o o o 3.8 3.6
24.02 SUCLION VALVES .« o o o « o o« o o o o o s o o o o o o o 3.5 3.4
A4.03 Injection valves .« « « « « o o o o o o o o o o o o o o 3.7 3.6
A4.04 Minimal flow VAlVEB o « « o o o o o o o o o » o o o o o 2.9 2.9
24.05 Manual initiation controls . . « « « o o « s o o o o « 3.8 3.6
A4.06 Testable check valves e o s o s o o s s o s s e o s o 2.4 2.4
A4.07 Fill pump - L] L] . L ] L ] * L] * L] L] L] L ] L] L] L] * £ ] L] [ ] L ] - L] 2 .7 2.8
A4.08 Reactor water 1evVel . o« o o « o o o o o o o o o o o o o 3.9 3.9
A4.09 Suppression pool level . « ¢« « « « ¢ ¢ o o o o o o o o 3.6 3.5
a4.10 "Reactor Pressure . « « « o o o o s o o o s o s o s s e 3.9 3.8
A4.11 System floW « « « o« « o o o s o s o o o o o o o e o o o 3.7 3.6
K{; 12 ,,,Syﬂiet[ _P_rieisvsgirg 8 e _& s e o e & o e o s o e s o o o o . 3 3 6 3 . 5
A4.13 Lights and alarmg . « « « « o ¢ o o o o o o o o o o o o 3.4 3.4
A4.14 Containment level: BWR-1 e o o o o o s o o o s s o s 3.6 3.6
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SYSTENM:

TASK:

K/A NO.

Kl.

Kl.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1l.10
Kl.11
Kl.12
K1l.13
K1.14
Kl1l.15
Kl.16
Kl1l.17

NUREG-1123, Rev. 1

256000 Reactor Condensate System

Perform lineups on condensate system

Fill the condensate storage tank

Deaerate condensate system prior to startup

Fill condenser hotwells

Fill the condenser system
Cleanup the condensate system
Startup the condensate systems

Operate condensate pumps in different combinations
Operate condensate booster pumps in different combinations

Operate hotwell pumps

Operate the hotwell dump and condensate transfer pump

Monitor condensate (and feedwater) system operation

Shut down the condensate system

Operate the low pressure heaters (operate the feedwater heaters)
Operate the low/intermediate pressure heaters-

Operate the intermediate pressure heaters

Operate the feedwater heaters (write in)
Operate the condensate booster pumps forced lube oil pumps (write in)
What if hotwell level is high/low?
Perform lineups of the condenser air removal system

Monitor the condenser air removal system
Operate the mechanical vacuum pump(s)

Purge the offgas line

EKNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between REACTOR CONDENSATE SYSTEM

and the following:
(CFR 41.2 to 41.9 / 45.7 to

Main turbine . . . . . .
Reactor feedwater system
HPCI: Plant-Specific .
RCIC: Plant-Specific .
CRD hydraulics system .
Extraction steam system
SJAE condenser . . . . .
Gland seal steam condenser:
Offgas condenser:

* o o 0
o ¢ & o o o o

45.8)

¢ o s 0 o o o
* e o ¢ o o
® o o o o o

Piaﬁt-sﬁeéiéi
Plant-Specific . .

Exhaust hood spray system . . . . . .

Plant air systems:

Isolation condenser:
Reactor water level . . . .
RHR (LPCI): Plant-Specific
HPCS: Plant-Specific . . .
RWCU . . ¢ ¢ ¢ ¢ o o o ®
ECCs keep fill system:

Plant-Sp

Plant-Specific
Plant-Specific

3.2~-16

ecif

ic

® o o ¢ o o

e Q¢ ¢ & o o o o

e ¢ o 9+ ¢ o s o

e o s o o ¢ ¢ o

® o o o o & s o @

@ o s o & o+ o+ o

® & ¢ o 2 ¢ o o o

® & 6 o 0 o ¢ o o

¢ ¢ 2 e o 0 o o

IMPORTANCE

RO
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S8YSTEM: 256000 Reactor Condensate System

Tasks as noted previously

IMPORTANCE

x/a NO. KNOWLEDGE o RO SRO
Kl.18 Circulating water system . . . . e o s o s o o & 2.9 3.0
K1.19 Component cooling water (secondary equipment) systems:

Plant"speCific e e & ® e 8 o o 6 o o & & 5 o e e o & e 2 . 7 2 . 7
K1l.20 Demineralized water storage and makeup system . . . . . 2.5 2.6
Kl1.21 Steam geal evaporator: Plant-Specific . . . . « « « « 2.4 2.4
K1.22 Ooffgas system . . . e e o e o o s s s s s e e s s o + 2.8 2.8
K1.23 Auxiliary steam system. Plant-Specific . . . . . . . . 2.5 2.5
K1.24 Radwaste system: Plant-Specific . . . « « ¢« &+ ¢« « . . 2.4 2.4
K1l.25 ‘Main steam system: Plant-Specific . . . . . . . . . . 3.0 3.1
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 System Pumps . . . ¢ ¢ ¢ e ¢ e e o o e e s e e o e e o 2.7% 2.8
K2.02 Motor operated valves « « « « o « o o « o o« o o o o o o 1.9% 2,0%
K3. ) Knowledge of the effect that a loss or malfunction of

) the REACTOR CONDENSATE SYSTEM will have on following:

(CFR 41.7 / 45.4)
K3.01 Main turbine/main generator . . . . ¢« + ¢ ¢ 4 o o + . o 3.2 3.2
K3.02 CRD hydraulics system . . ¢« ¢ ¢ ¢ ¢ o o o o o o o « o« » 3.2 3.3
K3.03 Extraction-steam system . . . ¢ ¢ ¢ 4 ¢ ¢ 4 s o 0 e o . 2.6 2.6
K3.04 Reactor feedwater system . . . . . . . . . ... . . . . 3.6 3.7
K3.05 HPCI: Plant-Specific . + o o ¢ o o o o o o o o o o « « 3.3 3.3
K3.06 RCIC: Plant-Specific . ¢« ¢ ¢ ¢ o ¢ ¢ o o ¢ o o o o « « 3.2 3.2
K3.07 Isolation condenser: Plant-Specific . . . . . . . . . 3.0% 3.0*
K3.08 SIBE ¢ ¢ o o o o o o o o ¢ o o o o o o o o s s o o o o 2.8 2.8
K3.09 Offgas . o ¢ ¢ ¢ ¢ ¢ o o ¢ o ¢ o s o s e s e s s e s . 2.8 2.8
K3.10 Gland seal steam system: Plant-Specific . . . . . . . 2.5 2.5
K3.11 Reactor water level . « « ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o 3.9 3.9
K3.12 HPCS: Plant-Specific « . ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢ o ¢« ¢ o « +« » 3.3 3.3
K3.13 Main steam system . . . . ¢ « ¢ 4 ¢ 4 ¢ ¢ ¢ ¢ o s .o . . 3.3 3.3
K4. Knowledge of REACTOR CONDENSATE SYSTEM design
- -- - feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Condensate and/or booster pump auto start: Plant-

specific * . L] . * L] L] . * * * L] L] * L] L] L3 . . - L] * L] 3.4 304
K4.02 CRD pump SuCtion . « « ¢ o o o o o o o o o o & o o « « 2.9 2.9
K4.03 Condensate and/or booster pump protection . . . . . . . 2.8 2.8
R4.04 Maintenance of water quality . . « ¢ ¢ ¢ &« ¢ ¢ ¢ o o « 2.7 2.7
K4.05 Maintenance of 100% system flow if a feedwater string

isolates: Plant-Specific . . « ¢ ¢« ¢ ¢« ¢ ¢« + ¢« « + o+ « 3.0 3.0
K4.06 Control of extraction steam . . . . . . . ¢« ¢ « 4 o . . 2.8 2.8
K4.07 Cascading heater drains . . . ¢ ¢ ¢ 4 o 4 o o o o o « « 2.4 2.4
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K4.08 Dedicated ECCS water supply: Plant-Specifie . . . . . 3.6 3.6
K4.09 Initial main condenser vacuum . . . « « « « « o » « + o 2.8 2.8
K4.10 Non-condensable gas removal . « « ¢« ¢ « o o o o o o o« o 2.7 2.7
K4.11 Isolation of SJAE’'s on low flow: Plant-Specific . . . 2.9 3.0
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR CONDENSATE

SYSTEM :

(CFR 41.5 / 45.3)
K5.01 System venting . . . . . . . ¢ it i i 4 4 s e s e . . 2.5 2.5
K5.02 Water conductivity measurement . . . . . . . . . . . . 2.4*% 2.4
K5.03 Heat exchanger level operation . . . . . . . « ¢« « + . 2.6 2.7
K5.04 Ion exchange Process . « ¢ ¢ o v ¢ ¢ o o o o o o o o « 2.1% 2,1%
K5.05 Deaeration of condensate . . « ¢ o & ¢ ¢ ¢ 4 4 o o . . 2.2% 2,2
K5.06 Air operated valve operation . . . +« .+ ¢ ¢ 4 4 o . . . 2.4 2.4
K5.07 Level controller operation . . ¢« o « 4 o« o o o o o « « 2.7 2.7
K5.08 Heat removal (transfer) mechanisms . . . . . . . . . . 2.6 2.7
K5.09 Pump cavitation . . . . . . . . . . . . 0 4 . d o . .. 2.5 2.6
K5.10 Air ejection operation . . . . ¢ ¢ 4 ¢ 4 4 e e e . . . 2.8 2.8
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR CONDENSATE

SYSTEM :

(CFR 41.7 / 45.7)
K6.01 Plant air systems . . ¢« ¢ 4 4 4 4 ¢ ¢ ¢ ¢ ¢ ¢« o« o « « o« 2.8 2.8
K6.02 Circulating water system . . . « « & ¢ « ¢« « « « « . . 3.1 3.1
K6.03 Extraction steam system . . . . . . . . . . . . . . . . 2.9 2.9
K6.04 R.Co POWEE ¢ ¢ 4 ¢ o o o o o o o o o o o o « s o o o « 2.8 2.8
K6.05 Component cooling water systems . . . « + ¢ « ¢ ¢« o « « 2.9 2.9
K6.06 Reactor feedwater system . . . . . . ¢« ¢« ¢ ¢ « ¢« « « o 3.3 3.3
K6.07 Demineralized water storage and makeup system . . . . . 2.4 2.4
K6.08 Main turbine . . . . . . ¢ . ¢ ¢ ¢t i 4 4 4 e e e e . . 2.9 2.9
K6.09 Offgas system . . ¢« ¢ ¢ v ¢ 4t ¢t 4 4 4 4 4 bt e e e e . . 2.6 2.6
K6.10 Main steam system . . . . . . ¢ ¢ ¢ ¢ i 4 4 e e e e . . 2.9 2.9

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR

CONDENSATE SYSTEM controls including:

(CFR 41.5 / 45.5) '
Al.01 System £low . . . . . . i it 4 4 e e 4 e e s e s e .. 2.9 2.9
Al.02 Pump amps © o o e s s o s 4 s+ e e o 6 e e o e s e e s 2.3 2.3
Al.03 System PresSsure . .« ¢« ¢ ¢ ¢ ¢ 4 o s o s e s s s o e o . 2.8 2.8
Al1.04 Hotwell level . . . . ¢ v v 4 ¢ 4 o o ¢« o o o o o« =« o « 2.9 2.9
Al1.05 Condensate storage tank level . . . . + + v &« « &« « « « 2.9 3.0
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SYSTEM: 256000 Reactor Condensate System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al.06 Reactor water level « ¢« ¢« ¢« ¢ ¢ ¢ ¢ o o o o o o « o o « 3.5 3.5
Al.07 System 1ineup . ¢« ¢« ¢ ¢ 4 ¢ ¢ o o e e o e e e o o o o o 3.1 31
Al.08 System water quality . . ¢ ¢« ¢ ¢ ¢ ¢ o o ¢ o o o o o o 2.7 2.9
Al.09 Feedwater temperature . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o 3.1 3.1
Al.10 Condenser VaCuuM « « o o o o o o o o o o o o o o o » o 3.1 3.1
A2, Ability to (a) predict the impacts of the following on

the REACTOR CONDENSATE SYSTEM; and (b) based on those

predictions, use procedures to correct, controeol, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 [/ 45.6)
A2.01 Pump trip8 . ¢ o o ¢ ¢ ¢ ¢ ¢ ¢ o o o s o o o o o « o o 3.3 3.3
A2,02 Valve CloSUXES . . « ¢ ¢ o « o o o o o o o o o o o o o 2.8 2.9
A2.03 Valve openings . .« ¢ ¢ « o o o o o o o « o o o o o o « 2.8 2.9
22.04 A.C, power failures . . o+ + o ¢ o o o o o o o o s o o « 2.9 3.0
A2.05 Inadequate system flow . . . . . . . . ¢ ¢« ¢« ¢« &« « « « 2.9 2.9
A2.06 Low hotwell level . « ¢« ¢ ¢ ¢ o ¢ ¢ o o o o o o o o o+ 3.2 3.2
Az L] 07 Hirgh hotwell level L] . . . . * . . * L] L] * L] . L] . . L] 2 * 9 2 L] 9
A2.08 High feedwater heater level . . . . « ¢ ¢ ¢ ¢ o o & « « 3.1 3.1
A2.09 Low feedwater heater level . . . . ¢ ¢ ¢ ¢ ¢ ¢ « « « « 2.8 2.8
A2.10 Main turbine trip . « ¢ ¢ o ¢ ¢ ¢ ¢ ¢ e o o o o o o o o 3.1 3.1
A2.11 Loss of circulating water system . . . . . . . . . . . 3.2 3.2
A2.12 Loss of equipment component cooling water systems . . . 3.1 3.1
A2.13 Loss of applicable plant air systems . . . . . . . . . 2.9 3.0
A2.14 Low Condensate storage tank level . . . . . . ¢« « . . . 3.3 3.4
A2.15 Abnormal water quality . « « ¢ ¢ o ¢ o o o o o s s o o 2.8 3.1
A2.16 High demineralizer differential pressure . . . . . . . 2.8 2.8
A2.17 Feedwater heater string trip: Plant-Specific . . . . . 2.9 2.9
A2.18 1088 Of STAE . ©. + ¢ ¢ o o o o o o o o o o o o o o« « o« 2.9 2.9
A3. Ability to monitor automatic operations of the REACTOR

CONDENSATE SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Valve operation . « « ¢ ¢ « o o o o o o o o o o o o o« o 2.7 2.7
A3.02 Pump B8tarts . « ¢ « ¢ o o ¢ o ¢ o o o o o o o o o o« o 3.0 2.9
A3.03 System pPressure . . « ¢ ¢ o o o ¢ o o o o o o o o s o « 2.9 2.9
A3.04 System flow « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ e 4 e e o o e o e o e o o 3.0 3.0
A3.05 Lights and alarms . . «. « « ¢ « ¢ ¢« « o o o « o« « « « « 3.0 2.9
A3.06 Hotwell 1level . . . ¢ ¢« ¢ ¢ o ¢ ¢« o« o o « « o o« « » « « 3.0 2.9
A3.07 Feedwater heater level . . . . ¢ ¢ ¢ ¢ ¢ o o o o « « « 2.9 2.9
A3.08 Feedwater temperature . « « ¢« « « ¢ ¢ ¢ ¢ o o o ¢ « + «» 3.1 3.1
A3.09 Feedwater heater drain tank level: Plant-Specific . . 2.8 2.9
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SYSTEN: 256000 Reactor Condensate System

Tasks as noted previously

IMPORTANCE
K/A NoO. RNOWLEDGE RO 8RO
A4. Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Hotwell condensate/ condensate booster pumps . . . . . 3.3 3.3
A4.02 System motor operated valves . . . ¢ ¢ ¢« ¢« o ¢+ ¢ o+ o« . 2.8 2.8
A4.03 Hotwell level control8 . . « « ¢ ¢ o o o o o o o o o o+ 3.2 3.1
24.04 Minimum flow valves . « ¢ ¢ « o o o o o o o o « s s o o 2.8 2.7
A4 L] 05 system flow . * . L] * . L - .o . L] L] . * L] L2 - o L] L2 L] . 3 * 1 3 . 1
A4.06 System Pressure « « o o« ¢ ¢ o o o o o o s o e s s o s o 3.1 3.0
A4 L] 07 Lights and alams L] L] . * . * . L] . . L] . * * L] . L . L 2 . 9 2 L] 9
A4.08 Reactor water level . . ¢« ¢« o o ¢ ¢ ¢ ¢ ¢ o o o o o o » 3.7 3.7
A4.09 System water quality . . « ¢ ¢« ¢« ¢ ¢ ¢ ¢ o o o o o o+ 2.9 3.1
a4.10 Feedwater temperature . . . ¢« « ¢ ¢« ¢ ¢ ¢ ¢ o « ¢ o « o 3.2 3.2
A4.11 Condensate storage tank level . ¢« ¢« ¢ ¢ o« o ¢ o o o o o 3.2 3.4
A4.12 Feedwater heater level: Plant-Specific . . . . . . . . 3.0 3.0
A4.13 Condenser vacuuM .« o« o« o+ o o o o o ¢ s o o o o o s o o« 3.3 3.4
A4.14 Feedwater heater drain tank level: Plant-Specific . . 2.7 2.7
A4.15 Air ejectors: Plant-Specific . . . ¢« ¢« ¢ & ¢« &« ¢ « « « 3.1 3.0
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SYSTEM: 217000 Reactor Core Isolation Cooling Systeam (RCIC)

TASK: Lineup the reactor core isolation cooling (RCIC) system

Manually operate and adjust reactor core isolation cooling system flow
with the turbine governor

Manually initiate startup of the reactor core isolation cooling (RCIC)
system

Operate RCIC pump in different modes

Monitor RCIC operation

Shutdown RCIC

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1. Knowledge of the physical connections and/or cause-

effect relationships between REACTOR CORE ISOLATION

_COOLING SYSTEM (RCIC) and the following: _ N

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Condensate storage and transfer system . . .. . . . . 3.5 3.5
K1.02 Nuclear boiler system . . . « « ¢ « o o ¢ o o « = » + o« 3.5 3.5
K1.03 Suppression POOL « « o« ¢ o ¢ o o o o o o o o o o o o o 3.6 2.6
K1.04 Main condenser . . « « ¢ + ¢ ¢ o o o o o 0 o e o ... 2.6 2.6
K1.05 Residual heat removal system . . « « « ¢ « o« o « « « «» 2.6 2.6
K1.06 Plant air systems: Plant-Specific . . . . « . . . . . 2.3* 2.3*
K1.07 Leak detection . « ¢« « o ¢ o o o o o o o o o o o o o o 3.1 3.2
Kl1l.08 Line f£fill pump: Plant-Specific . . . . . . . . . o . . 3.3 3.4
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Motor operated valves . « « « « = « o o o o o o o o o o+ 2.8% 2.8%
K2.02 RCIC initiation signals (logic) « « « ¢ ¢ ¢« ¢ « « o « » 2.8% 2.9%
K2.03 RCIC Flow CONEYOLLEY . « « o« o o o o o o o o o o o « o 2.7% 2.8%
K2.04 Gland seal compressor (Vacuum PUMP) « « « « o o o o o o 2.6% 2.6%
K3. Rnowledge of the effect that a loss or malfunction of

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) will

have on following:

(CFR 41.7 [ 45.4)
K3.01 Reactor water level . . « o o o o o o « o o o o o o o o« 3.7 3.7
K3.02 Reactor vessel Pressure « « « « « o s« o o o« o o o o o o 3.6 3.6
K3.03 Decay heat removal . . « « ¢ o o o « o ¢ o o o o o o o 3.5 3.5
K3.04 Adequate core €ooling .« « « ¢ ¢ + ¢ o o o s o o o o o o 3.6 3.6
K4. Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM

(RCIC) design feature(s) and/or interlocks which

provide for the following:

(CFR 41.7)
K4.01 Prevent water hammer: Plant-Specific . « « « « « « « . 2.8 2.8
KR4.02 Prevent over filling reactor vessel . . « o« « o « + « « 3.3 3.3
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SYSTEM: 217000 Reactor Core Isolation Cooling, Systeam (RCIC)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE ) . . RO 8RO
K4.03 Prevents pump over heating . . . e e e s e o o o 2.9 3.0
K4.04 Prevents turbine damage: Plant-Specific c o o « « 3.0 3.1
K4.05 Prevents radiocactivity release to auxlliary/reactor

building L] L] L] L] L ] . o . L] L] L] L ] . L[] L] L] L] . . L] . L] L] 3 L[] 2 3 L] 5
K4.06 Manual initiation . . . . . . . . . . . .. ... ... 3.5 3.5
K4.07 Alternate supplies of water . « ¢« ¢ ¢« ¢« ¢ ¢ « « o o« « . 3.6 3.6
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR CORE

ISOLATION COOLING SYSTEN (RCIC) : B

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitation . . . . . . . . . . . . 2.6% 2.6%
K5.02 Flow indication . . . . . . . . e e e o o s o o s o o 3.1 3.1
K5.03 Differential pressure lndlcatlon e e o s s o o o a4 s . 2.6 2.6
K5.04 Testable check valve operation . . . . . . .. .. .. 2.6 2.7
R5.05 Centrifugal pump operation . . . . . . . 0 J .0 0 . 2.4% T 2.4%
K5.06 Turbine operation . . . ¢ . . 4 4 4 4 4 4 4 e v e . .. 2.7% 2.7
K5.07 Assist core Cooling « « « & & o o o o ¢ o o o o o o o o 3.1 3.1
K6. EKnowledge of the effect that a loss or malfunction of

the following will have on the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC) :
(CFR 41.7 [ 45.7)

K6.01 Electrical POWEZ .+ v v v 4 + o « o o o o« o =« o o o « « 3.4 3.5
K6.02 Plant air systems . . . e e o o o s e o o o e s s s 4 2.2 2,2
K6.03 Suppression pool water supply e e e s 4 s s e e e e e s 3.5 3.5
K6.04 Condensate storage and transfer system . .. .. ... 3.5 3.5

ABILITY
al, Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR CORE

ISOLATION COOLING SYSTEM (RCIC) controls including:

(CFR 41.5 / 45.5)
Al.01 RCIC f1OW o ¢ ¢ ¢ ¢ ¢ o o o o o 4 o o o o o o o o o o o 3.7 3.7
Al.02 RCIC PreSBUXe o« « « o « o o o o s « o o o o o o o o o« « 3.3 3.3
Al.03 Reactor water level © s s e e 4 e s s e s s s e s . . 4.0 4.0
Al.04 Reactor pressure . . . . & ¢ 4 4 o 2 o o« « o o« o o o « 3.6*% 3.6
Al.05 RCIC turbine speed . . . ¢ &+ ¢ ¢ ¢ ¢ o ¢« o o o o o « « 3.7 3.7
Al.06 Condensate storage tank level . . . + ¢« ¢ v ¢« o o o« « « 3.2 3.3
Al.07 Suppression pool level . . . . . ¢ ¢ 4 4 ¢ e 4o 4 . . . 3.3 3.5
Al.08 Suppression pool temperature . . . . . . . . . . . . . 3.5 3.6

NUREG-1123, Rev. 1 3.2-22



SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2, Ability to (a) predict the impacts of the following on
T "~ the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) ; and

(b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 System initiation signal . . . . . . + ¢ ¢ 4+ ¢ . .« « . 3.8 3.7
A2.02 Turbine trips . « . ¢ ¢ ¢« ¢ 4 ¢ ¢ o o o o s o s « « « « 3.8 3.7
A2.03 Valve ClOBUXE8 + ¢ ¢ o « o o o o o o s o o s o o o o & 3.4 3.3
A2.04 A.C. POWEE 1088 « o =« = « o o o o o o o o o o o o o o o 2.3% 2.3%
A2.05 D.C. power 1O88 « « &+ ¢ ¢ o o ¢ o « o o o o o o s « o« «» 3.3 3.3
A2.06 Loss of applicable plant air systems . . . . . . . . . 2.2% 2.2
A2.07 Loss of lube 0il . . . ¢ ¢ & ¢ ¢ o & o ¢ o o = o » « « 3.1 3.1
A2.08 Loss of lube 0il cooling . . « « o ¢ « o o o « o o« « « 3.0 3.1
A2.09 Losg of vacuum pump . . ¢ ¢ ¢ ¢ ¢ « 4 o o o o o o o o o 2.9 3.0
A2.10 Turbine control system failures . . . . . . . . + + « . 3.1 3.1
A2.11 Inadequate system flow . . . . ¢ & 4 ¢ ¢ ¢« &« o &+ +» « « 3.1 3.2
A2 12 Valve openings .« . « o o ¢ « ¢ ¢« o o o s o s & « ¢« + + 3.0 3.0
A2.13 Losg of room CcoOling . « ¢ & ¢ ¢ o o « o ¢ ¢ o o o+« o 2.9 3.0
A2.14 Rupture disc failure: Exhaust-Diaphragm . . . . . . . 3.3 3.4
A2.15 Steam line break . . « ¢ ¢ ¢ ¢« ¢ & o o« o o o+ « o &+ o+ + 3.8 3.8
A2.16 Low condensate storage tank level e o o o o e s o s » 3.5 3.4
A2.17 High suppression pool 1level . . + ¢ ¢« « ¢« o « & « « « « 3.2 3.4
A2.18 Low suppression pool level . . . « o & & o & .« . . 3.1 3.2
A2.19 High suppression pool temperature . . . . . . . . . . . 3.5 3.6
A3. Ability to monitor automatic operations of the REACTOR

CORE ISOLATION COOLING SYSTEM (RCIC) including:

(CFR 41.7 / 45.7)
A3.01 Valve operation « « « . ¢ ¢ &« & ¢ ¢ ¢ o ¢« ¢« o« o« s+ « « =« 365 3.5
A3.02 Turbine startup . « « ¢ ¢« ¢ ¢ ¢ & ¢ o ¢ o« o o o ¢ + « « 3.6 3.5
A3.03 System Pressure .« ¢ ¢« ¢« ¢ o 4 ¢ o o 2 e o s e s s e o o 3.7 3.6
A3.04 System flow . ¢ & ¢ ¢ ¢t c 4 o e o s e o s s e e o o + 3.6 3.5
A3.05 Reactor water level © o o e o o s o o s o o s e o s « 3.9 3.9
A3.06 Lights and alarms . .« ©. ¢ ¢ ¢« o « o o « o« o o « « s o « 3.5 3.4
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 RCIC turbine speed . « « « « ¢ ¢ o « o o o o o o o« « « 3.7 3.7
A4.02 Turbine trip throttle valve reset . . . . + « ¢« « « . . 3.9 3.9
A4.03 System valves . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ 4 4 e o s s s e e « o« » 3.4 3.3
A4.04 Manually initiated controls . . . . . . « ¢« ¢« + « . . . 3.6 3.6
A4.05 Reactor water level . . . . ¢ & ¢ ¢ ¢ ¢ ¢ ¢ v o o o « o« 4.1 4.1
A4.06 Suppression pool level . . . . ¢ « 4+ ¢ ¢ o s s s « « « 3.6 3.7
A4.07 Reactor pressure . . . « « o o o o o o o o o o o o o o 3.9 3.8
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
A4.08 System £IOW « ¢« « « ¢ o o o o ¢ o o o o o o o o o o o o 3.7 3.6
A4.09 SYyStem PresSSuUre « « « o o o o o o o o o o o o o o o o o 37 3.6
A4.10 Lights and alarms . « « « « ¢ o o o o s o o o o o o o « 3.6 3.5
A4.11 Condensate storage tank level . . . . ¢« ¢« « ¢« ¢ ¢« &« « « 3.5 3.5
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SYSTEM: 259001 Reactor Feedwater System

TASK: Perform lineups on the reactor feedwater system
Fill the reactor feedwater system
Start a reactor feed pump
Monitor operation of a reactor feedwater pump
Secure a reactor feed pump
Operate feedwater manual/automatic transfer switch (for individual feed

regulator valve)

Operate vessel level master control station
Operate feedwater low flow startup valve
Take local/manual control of feedwater regulating valves
Operate the reactor feed pump seal injection system
Secure the reactor feedwater system
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effact relationships between REACTOR FEEDWATER SYSTEM
and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 REACLOr VESBEL « « « o o o o o s o o o o o o o o o o o 3.6 3.7
K1.02 HPCI: Plant-SpecifiC « « « « o « ¢ ¢ o o ¢ o o o o = « 3.6 3.8
K1.03 RWCU ¢ ¢ o o « o o o o o o o s o o o o o o o o o o o o 27 2.9
K1.04 Extraction steam System . « « « ¢ o ¢« ¢ o o ¢ + o o o o 2.8 2.9
K1.05 Condensate SYStem « « « « o o « o o o o = o o o o o o o 3.2 3.2
K1.06 Plant air SYSBLEMS « « « « o o o« o« o o o o o o o o o o o 2.9 3.0
K1.07 A.C. €lectrical POWEE « « « « « o o o o o o o o o o o o 2.9 2.9
K1.08 Reactor water level control system . . « « « « « » « » 3.6 3.7
K1.09 Reactor water 1evel « « o « « o « o o o o o o o o o o« o 3.8 3.8
K1.10 Component cooling water systems . . « « « o o & ¢ & © & 2.7 2.7
Kl.11 RFP lube Oil S8YStem « o o o o o o o o o ¢ o o o o o o o 2.7 2.7
K1l.12 RFP turbine seal steam system: TDRFP’s-Only . . . . . 2.6 2.6
K1.13 Main turbine generator: Plant-Specifie . . . . . . . . 2.5 2.5
Xl.14 RCIC: Plant-Specific . «. « « « o o o o o s o o o « « » 3.1 3.1
K1.15 RHR: Plant-Specific . « ¢« « « « = « o o o « « » « - - 3.0 3.1
Kl.16 Recirculation « « « o o o o « o = o o o o s o o o o o o 3.1 3.1
K1.17 Heater drains: Plant-Specific . « ¢« « ¢ ¢ ¢« ¢« ¢ » « « 2.4 2.4
Ki.18 Fire protection system (emergency cooling): Plant-

Specific L ® * L] * - L . L] . L d L2 L3 * L d L] L ] L] * - * L3 . 2.4 2.6
K1.19 tRedundant reactivity control system: Plant-Specific . . 3.0 3.3%
K1.20 Main steam system: TDRFPS-Only . « « « « « « « « « o o 3.1 3.2
Kl.21 D.C. €leCtriC POWEE « « ¢ « « o o o o o o o o o o « o « 2.4 2.5
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Reactor feedwater pump(s): Motor-Driven-Only . . . . . 3.3 3.3
K2.02 . .System.motor.operated.vale’ 2.2
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S8YSTEM: 259001 Reactor Feedwater System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K2.03 RFP auxiliary oil pumps . . . « & ¢ ¢ v v ¢ o o o o o . 2.3% 2.2
K3. Knowledge of the effect that a loss or malfunction of

the REACTOR FEEDWATER SYSTEM will have on following:

(CFR 41.7 / 45.4)
K3.01 Reactor water level . . . . . . . & ¢ v v v v v o v . . 3.9 3.9
K3.02 Reactor water level control system . . . . . . . . . . 3.8 3.8
K3.03 HPCI: Plant-Specific . . ¢« ¢ ¢ ¢« v ¢ v v ¢ v o v v « . 3.3 3.3
K3.04 RACU . & o v o i e e it e e e e e o ot s e e e e 2.8 2.5
K3.05 Recirculation pump NPSH + ¢ v & v v ¢ v o o o o o o o . 2.9 2.9
K3.06 Core inlet subcoOling « « ¢ « & o v o o o o o o o o o . 3.1 3.1
K3.07 Condensate system . . . . . . . . ¢« v ¢ v v v v o ... 3.0 3.0
K3 08 RCIC . & i i v i e et e e e e e o e et o e e e s w. 2.9 2.9
K3.09 Extraction steam system . . . . . . . . .. ... ... 2.5 2.6
K3.10 HPCS: Plant-Specific . . . . . . . . . .+ . . . . . . 3.2% 3.2%
K3.11 RHR: Plant-Specific . . . . ¢ v v v v v v v v v o o . 3.3% 3.3%*
K3.12 Reactor power . . « & v v v v 4t v 4t 4 4 4 v e s e ... 3.8 3.9
K4. Knowledge of REACTOR FEEDWATER SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Auto start of the RFP‘s: Plant-Specific . . . . . . . 3.8 4.0
K4.02 Feedwater heating . . . . . . . . . . .. ... .. .. 2.8 2.9
K4.03 RFP minimum flow . . . . . . ¢ . v v v v v v v v v v . 2.7 2.7
K4.04 Dispersal of feedwater in the reactor vessel . . . . . 2.5 2.6
K4.05 RFP protection . . . . . . . . ¢ 0 v v v v v v v v oo 2.7 2.8
K4.06 RFP lubrication . . . . . . . . .. .. .. ...... 2.5 2.6
K4.07 RFP motor cooling: Motor-Driven-Only . . . . . . . . . 2.5 2.6
K4.08 RFP turbine seals: TDRFP’S-Only . . . « ¢ « &« « « . . 2.3 2.4
K4.09 System isolation from the reactor vessel (check

valves, double valve isolation inside/ outside

containment) . . . . . . L L. 0 i . 0. e e e e e e . 3.2 3.3
K4.10 Feedpump runbacks: Plant-Specific . . . . . . . . . . 3.1 3.4
K4.11 Recirculation runbacks: Plant-Specific . . . . . . . . 3.5 3.5
K5, Knowledge of the operational implications of the

following concepts as they apply to REACTOR FEEDWATER

SYSTEM :

(CFR 41.5 / 45.3)
K5.01 System venting . . . . . . . . L0 000 . ... 2.4% 2.4
Ks.oz water hammer L] L] * L] L] * . L] L] L] L] L] . L] L] L L] . L . L] 2.5 2.5
K5.03 Turbine operation: TDRFP‘s-Only . . . . . . . . . . . 2.8 2.8
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S8YSTEM: 259001 Reactor Feadwater System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR FEEDWATER

8YSTEN :

(CFR 41.7 / 45.7)
K6.01 Plant air systems . « « ¢« « ¢« ¢ o o o« o o s ¢ o o o« » « 3.0 3.0
K6.02 Condensate S8YS8tem « « « « ¢ ¢ ¢ o o« ¢ o ¢ o ¢ o o o o o 3.3 3.4
K6.03 BA.C. electrical POWEL « « « ¢ o o ¢ o o s o o ¢« o« o « o 2.9 3.1
K6.04 Extraction steam . . « . ¢ o ¢ ¢ o o o ¢ o s ¢ s o« o . 2.8 2.9
K6.05 Component cooling water systems . . . . « « « . + « « « 2.7 2.7
K6.06 Plant service water . « « ¢ ¢« ¢ o « o ¢ ¢ o o o s o o « 2.7 2.7
K6.07 Reactor water level control system . . « ¢« ¢« « ¢« + . +» 3.8 3.8
K6.08 Reactor feedwater pump motor ventilation: Motor-

Driven-Only . . . . . . e e e e e e e o 2.1% 2.1%
K6.09 Reactor feedwater pump lube oil system e o o o o o o o 2.8 2.9
K6.10 RFP turbine seal system: TDRFP’S-Only . . .« « « « « « 2.5 2.5
K6.11 Main steam: TDRFP’S=0NlY - « ¢ ¢ ¢ o « o o o o » o » « 2.8 2.8
K6.12 D.C. electrical power . . « ¢ ¢ o o o o o ¢ ¢ o o s o o 2.3 2.4
K6.13 tRedundant reactivity control: Plant-Specific . . . . . 3.0 3.3*
Ks . 14 Heater drains : Plant-speCific e o e o o e o e o e o o 2 . 5 2 . 6

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR
FEEDWATER SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 Feedwater flow/pressure . « « « o« « « « o o o o o« o « o« 3.3 3.3
al.02 Feedwater inlet temperature . . . . « « « ¢ o « o « « « 3.2 3.3
Al1.03 RFP motor amps: Motor-Driven-Only . . . . « « « « « . 2.8 2.8
Al.04 RFP turbine speed: Turbine~Driven-Only . . . . . . . . 2.8 2.7
Al.05 RFP turbine control valve position: Turbine-Driven-

Only . . . e e s o s o o o e s s s s s s e o s o o 2.8 2.7
Al.06 Feedwater heater level . ¢ o ¢ o o o e e o o e e o o o 2.7 2.7
A2. Ability to (a) predict the impacts of the following on

the REACTOR FEEDWATER SYSTEM ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 Pump trip . . . . e o e e o o o e o o o o o o o 3.7 3.7
A2.02 Feedwater heater isolation e e e s s s o e o o o e o o+ 3.1 3.3
A2.03 Loss of condensate pump(s8) . . « « ¢« « ¢ o ¢ ¢ o o o o 3.6 3.6
A2.04 Loss of extraction steam . . . . . ¢ ¢ o ¢ o o ¢ o o . 3.3 3.4
A2.05 Loss of applicable plant air systems . . . . . . . . . 3.0 3.0
A2.06 Loss of A.C. electrical Power . . « « « « « o o « « o o 3.2 3.2
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S8YSTEN: 259001 Reactor Feedwater System

Tasks as noted previously

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
A2.07 Reactor water level control system malfunctions . . . . 3.7 3.8
A2.08 Loss of D.C. electrical power . . + « o « o « ¢« « o « o« 2.5 2.6
A2.09 tTDRFP steam inlet pressure flow: Plant-Specific . . . 2.6 2.7
A3. Ability to monitor automatic operations of the REACTOR

FEEDWATER SYSTEN including:

(CFR 41.7 / 45.7)
A3o°l RFP &uto Btart: Plant-SpeCifiC ® & & o o & o o o e s o 303 3.5
A3.02 Motor amps: Motor-Driven-0Only . . ¢« « « o o « o o « o 2.4 2,5
A3.03 System £1lowWw . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ e ¢ o o s o s s o s o+ « 3.3 3.2
A3.04 Reactor water level « . . ¢ ¢ ¢ ¢ ¢« ¢ ¢ « s o o s o « « 3.8 3.7
A3.05 Feedwater inlet temperature . . « ¢« « ¢« +« « ¢« ¢« « « « . 3.1 3.2
A3.06 Pump discharge pressure . . . « ¢« « o « o« ¢ « ¢« » « « « 3.1 3.1
A3.o7 FWRV position . L] . L] L 2 * L] * * L] * . . L] . * - . L] * L] 302 3.2
A3.08 Turbine speed: TDRFP’S=0NlY =+ + « + &+ & o o « « « « - 2.8 2.7
A3.09 Lights and alarms . . . « « ¢« « « &« o « s o o ¢ o« « + « 3.0 3.0
A3.10 Pump trips . . . . « e e e o o o o o o s o o o o o 3.4 3.4
A3.11 Reactor feedpump runbacks. Plant -Specifie . . . . . . 3.2 3.7
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
24.01 System flow « « « o o o o o o . - Y 3.5
A4.02 Manually start/control a RFP/TDRFP e o o o o o s o « + 3.9 3.7
24.03 Feedwater heater/drain controls . . ¢« ¢ ¢ « « o« o« « « « 2.9 3.0
A4.04 System valves . « o« « o ¢ o o o 2 o s o s o o o o o o o 3.1 2.9
A4.05 Reactor water level « . . ¢« ¢ o v ¢« ¢« o ¢ ¢ o o o o« « « 4.0 3.9
R4.06 Feedwater inlet temperature . . . « ¢« ¢ ¢« ¢« ¢« ¢« « « . . 3.4 3.5
A4.07 Pump discharge preSsure . . « « « « « o « « « « « « « » 3.3 3.2
a4.08 FWRV position « . ¢« ¢ ¢ & ¢ ¢ 4 ¢ ¢ 4 4 o o o« o« o« o o« « 3.3 3.3



SYSTEM:

TASK:

K/A NO.

Kl.

K1l.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
Kl.08
K1.09
K1.10
K1.11
Kl.12

K1.13
K1l.14
K1l.15
K1.16

204000 Reactor Water Cleanup System

Perform lineups on the reactor water cleanup system
Startup the reactor cleanup systenm
Operate the reactor cleanup system while reducing reactor pressure
Place the reactor water cleanup system in operation with the reactor at
rated pressure
Remove the reactor cleanup (RWCU) system from service with the reactor
at rated pressure
Return drained system to service with the reactor at rated pressure
Route primary system water to the main condenser hotwell
Operate the reactor cleanup system to conduct blowdowns
Route primary system water to radwaste
Drain the reactor cavity and equipment pool to the hotwell via the
reactor cleanup system
Monitor the reactor water cleanup system (write in)
Place the reactor water cleanup system in operation with the
{ )reactor at rated temperature (write in)
Remove the reactor cleanup system from service with the reactor at rated
temperature (write in)
Return drained system to service with the reactor at rated temperature
(write in)
Perform reactor cleanup simulated automatic actuation test
Perform reactor cleanup isolation logic system functional test
Conduct reactor cleanup valve testing

IMPORTANCE

KNOWLEDGE RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between REACTOR WATER CLEANUP
SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel . « « « o« o o « o o o«
Recirculation system: Plant-Specific
Reactor feedwater system . . . . .
Component cooling water systems
Plant air systems . .
Main condenser . . .
Radwaste . . . . . .
SBLC « ¢« ¢ o o o o o
Reactor water level .
Reactor water quality
PCIS/NSSSS ¢« « ¢ o o o o o &

Condengate storage and transfer system
Specific . ¢ o ¢ ¢ o o o o o o o o o
RHR system: Plant-Specific . . .
Process sample system . . . . . .

e o ¢ o o o
e o s o o o
e o o o o
e o 0 o o
e o o o o
* o s e s s e o
e & o 0 0 6 o o o 0
e ¢ o ¢ o o 0 o o 0
e o o o o o o o o 0
e o 0 0 o s o o 0 0
e o o o s 0 o o o 0
e ¢ 5 o o o & o o s
o o o o 0 o 0 o o ¢
e ¢ o 0 0 0 o o o o
e o s o o s e 6 o @
e o o 0 0 0 o o o 0
L] *’e o . o o L] . @
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Leak detection: Plant-Specific
CRD system: Plant-Specific . .
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SYSTEM:

204000 Reactor Water Cleanup System

Tasks as noted previously

K/A Xo.

K2.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

K‘.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K4.07
K4.08

K5.01
K5.02
K5.03
K5.04
K5.05
K5.06
K5.07
K5.08

KNOWLEDGE

Knowledge of electrical power suppiies to the
following:
(CFR 41.7)

Pump s * L] . L ] L] L] L] * . L ] L] L] L] * * L ] - ] L] L] L] L ] L] . L]
Valve motors .+ ¢ v ¢ 4 4 ¢ v 4 o 4 o o 0 o o e e e .

Knowledge of the effect that a loss or malfunction of
the REACTOR WATER CLEANUP SYSTEM will have on
following:

(CFR 41.7 / 45.4)

Reactor water quality . . . . .
Reactor water level . . . . . .
Component cooling water systems
Reactor water temperature . . .
Area temperature . . . . . .
Area radiation levels . . . .
Drywell temperature . . . . .
Drywell pressure . . . . . .

¢ e ¢ o o o s
¢ & o ¢ s o o o
e o o s s e o ¢
& s o ¢ o &
® o o o o & o o
® s o 8 ¢ e ¢ o
¢ & ¢ o o o o &
e s o 0 o o o o
* & e & o o o o
*® 0 o 0 e o e o
¢ o o & o o o o
LI T B I Y )

* o o o

Knowledge of REACTOR WATER CLEANUP SYSTEM design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Pump protection . . . . . . . . . e e e e .
Piping over-pressurization protection: Plant-Specific
Over temperature protection for system components . . .
System isolation upon-receipt of isolation signals
Double valve isolation from the reactor . . . . . . . .
Maximize plant efficiency (use of regenerative heat
exchanger) . . ¢ ¢ & v v v i 4 4 e 4 e e e e e e e ..
Draining of reactor water to various locations . . . .
Reducing reactor pressure upstream of low pressure
piping : LP-RWCU ® * e o s e e 4 s e e e ° e e e e e

Knowledge of the operational implications of the
following concepts as they apply to REACTOR WATER
CLEANUP SYSTEM :

(CFR 41.5 / 45.3)

Electro/ pneumatic converter operation
Control device operation .
Demineralizer operation . .
Heat exchanger operation .
Flow controllers . . . ., .
Pressure controllers . . .

Conductivity measurement
Temperature measurement .

*® o & 2 0 ¢ o s
® ¢ ¢ o 2 ¢ o o
¢ o o o ¢ s & »
¢ ¢ o o o o 9 o
¢ o o o o o o+ @
® o o ¢ o o o+ o
e o o o e o 0 o
® o o & o ¢ o o

.
.
.
.
.
.
.

® o o o & o
e o o o o o
*« o o o o o o

-
.
.
.
.
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IMPORTANCE
RO SRO
2.3% 2,4%
2.0% 2.1*
3.2 3.6
3.1 3.1
2.4 2.4
2.6 2.6
2.4*% 2.4%
2.6 2.7
2.1 2.2%
2,2 2.3%
2.5 2.5
207 2.9
2.9 2.9
3.0 3.1
2.6 2.8
2.9 2.9
3.3 3.4
1.9% 2.1*
2.2% 2.2%
2.4 2.5
2.7 2.7
2.6 2.6
2.6* 2.6
2.5 2.6
2.6 2.6
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S8YSTEM: 204000 Reactor Water Cleanup System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR WATER CLEANUP

SYSTEM ¢

(CFR 41.7 / 45.7)
K6.01 Component cooling water systems . « . « . + « « o« & - «» 3.1 3.3
K6.02 Main condenser . . « ¢« ¢ ¢ ¢ o o o o o o o o o o o o+ 2.4 2.4
K6.03 Radwaste « o« ¢ o ¢ o ¢ o o o o o o o o o o s o o o s o 2.4 2.4
K6.04 Plant air systems . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o 2.7 2.8
K6.05 A, C. DOWEE o « o o o ¢ o o o o o o s o o s o o o s o o 2.6 2.6
K6.06 Reactor feedwater system . . . ¢« ¢« ¢ ¢ & ¢ ¢« ¢« ¢« o o « 2.4* 2.4
K6.07 SBLC 10QiC + o ¢ « o o o o o o o o o s o o o o ¢« o« « « 3.3 3.5
K6.08 PCIS/NSSSS « & o o o o o o o o o o o o = s o« o« o« o « « 3.5 3.5
K6.09 CRD hydraulics: Plant-Specific . .« + o o o« o ¢« o o o « 2.7 2.9

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR WATER

CLEANUP SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 Reactor water level e o § 3.2
Al.02 Component cooling water temperature . . . . « « « . . . 2.9 2.9
Al1.03 Reactor water temperature . « « ¢« ¢ « ¢ ¢ ¢« ¢ o o o o+ o 2.8 2.9
Al1.04 System flow ¢« « + ¢ ¢ ¢ o ¢ 4 o e o e o e o o s o s o o 2.8 2.8
Al.08 SYyStem PreS8uUre . « « « ¢« o ¢ o o o o o o o o s o o o o 2.6 2.6
Al.06 System temperature . . . ¢ . ¢ ¢ e ¢ ¢ ¢ 4 e o o s o . 2.8 2.8
Al.07 RWCU drain flow . « ¢« ¢« ¢ ¢ o o ¢ ¢ o o o o = o o« o + + 2.9 2.9
Al1.08 Main condenser hotwell level . . ¢« « « « » o s o« « o « 2.3 2.3
Al.09 Reactor water conductivity . . . . ¢ ¢ ¢ ¢« &« ¢« &« « « « 3.0 3.2
A2. Ability to (a) predict the impacts of the following on

the REACTOR WATER CLEANUP SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Loss of component coolingwater . . . . . . . . . . . . 3.2 3.4
A2.02 Pressure control valve failure: ILP-RWCU . . . . . . . 3.2 3.2
A2.03 Flow control valve failure . . . . « + ¢ + ¢ o ¢« & « « 2.9 2.9
A2.04 Pump £rips .« & & ¢ ¢ ¢ 6 e 4 e s e e e e s e e e e e e 2.7 2.9
A2.05 Valve openings . . « ¢ ¢ ¢« o o o o o o o o o o o o o « 2.7 2.8
A2.06 A.C. failure . . ¢ ¢ ¢ ¢ o o o o o o o o o o o o o o o« 2.5 2.6
A2.07 Loss of plant air systems . . . . . . . . . . . . . . . 2.5 2.6
A2.08 RWCU pump seal failure . . « ¢« ¢ ¢ ¢ ¢ ¢ o o o s o & o 2.9 3.1
A2.09 Logs Of room COOLErs .« o« o 4 ¢ ¢ o o o o s o o o o o « 2.8 2.8
Az L] 10 valve closures L ] L] L] . L] L] L ] L] L] L ] L[] L] . L] . L] . L] . . 2 . 7 2 L] 8
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B8YSTEN: 204000 Reactor Water Cleanup Systea

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO SRO
A2.11 Inadequate system flow: Plant-Specific . . . . . . « . 2.6 2.7
A2.12 Excessive drain flow rates . . +« « « ¢« ¢ o o o o e o 2.7 2.8
A2.13 Signal received which results in a system isolation .+ 3.4 3.4
A2.14 System high temperature . . . e o o o o o o o 3.2 3.2
A2.15 Cleanup demineralizer high differential pressure . . . 2.8 2.9
A3. Ability to monitor automatic operations of the REACTOR

WATER CLEANUP SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 System pressure downstream of the pressure regulating

ValVB: LP-RWCU ® e e 6 o e e o e e o e & o o e o e o o 3.3 3.3
A3.02 Reactor water quality « « ¢« ¢ ¢+ ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ ¢ + « 2.9 3.2
A3.03 Response to system isolations . . . . . . « « o . 3.6 3.6
A3.04 Response to interlocks and trips designed to protect

system components « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 2 s s s e o « 3.4 3.5
A3.05 Reactor water temperature . . . . . . ¢ ¢ ¢ ¢ ¢« + o . . 2.8 2.8
A3.06 Lights and alarms . . ¢« ¢ + &+ ¢ ¢ 4o ¢« ¢« o o « « « « « » 3.3 3.1
a4d. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 System PumMPs .« o ¢ ¢ ¢ ¢ ¢ ¢ e o o e s s e o s e e o . 3.1 3.0
A4.02 Valve controllers . . . e e ¢ & o e s o o o e s s s s 2.9 2.9
24.03 RWCU drain flow regulator e o o o e o o o o o o s e o o 3.2 3.1
A4.04 Heat exchanger operation . . . . . . . . . ¢ . ¢« +« o« . 2.8 2.8
A4.05 System Pressure « « « ¢« ¢ ¢ ¢ o 4 e o o s 0 s e e e s . 2.9 2.8
R4.06 System £f1lOW « ¢ ¢« ¢ ¢ ¢ ¢ o ¢ s e 2 o o s e s e e .o e« . 3.0 2.9
24.07 System temperature . . . . ¢« ¢ 4 4 e ¢ e s s e o o o . 3.1 3.1
A4.08 Reactor water level . .« . . ¢ ¢ & ¢ ¢ ¢ ¢ ¢« o« o« ¢« o« « « 3.4 3.4
A4.09 Reactor water temperature . . . . . « ¢ ¢ ¢ ¢ ¢ ¢ . . . 2.9 2.9
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SYSTENM:

TASK:

K/A NO.

K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1.14
K1.]5
K1.16

Kz.

K2.01
K2.02

259002 Reactor Water Level Control System

Operate feedwater manual/automatic transfer switch (for individual feed
regulator valve)
Operate vessel level master control station
Operate feedwater low flow startup valve
Place the high pressure (feedwater) coolant injection system (FWCI) in
standby readiness
Monitor the high pressure (feedwater) coolant injection system operation
Return the high pressure (feedwater) coolant injection system to standby
readiness after automatic initiation ~
Perform high pressure (feedwater) coolant injection operability test
when reactor core isolation coolant is inoperable

IMPORTANCE

KNOWLEDGE RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between REACTOR WATER LEVEL

CONTROL SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

RPS * L] L] * L] L . * L]
Main steam flow .« o
Reactor water level .
Reactor feedwater flow
Reactor feedwater system
Plant air systems e o o e o o o o
Rod worth minimizer: Plant-Specific..
Recirculation system: Plant-Specific
P sat/T sat (compensation) . . . . . .
Emergency generator(s): FWCI/HPCI . .
Drywell pressure: FWCI/HPCI . . . « .
Emergency condensate transfer pump: FWCI/
Condensate system e o o o o o o o
Main turbine . . . . ¢ ¢ ¢ ¢ o o« o
Recirculation flow control system
HPCI: Plant-Specific e e e s e .

* o
e o
o o
o o
.

¢ & o o o
o o o o o
e o o o o
e o o o o
¢ o e o o o

e & o o & o o o o o+ &
¢ o o o & o+ s o o o

.

.
WWNWNWNDNWNDNWWLWWLWWLWW W

L]
*

¢ o6 o 6 & & & 0 o 6 s 0 e e o »
¢ 6 6 ¢ & o 6 o & & o 0 e s s »
L I e R I I
¢ o 6 6 & & & o 8 o 0 s o & o o
e e o 5 & 86 o o 8 s o 0 0 s s @
BNMNONOTOWOUNOATORANOON®
WWWWwhwwwwdhbwwwwww
e o & 6 & & 8 0 & 8 0 e s e o o
UINONOANOONIHNNOOVWY

e o o o Qo o 0o s 0 0 0 0 s s e

I

'o-%

. o o 0
¢ e o o

.
.
.
.

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Reactor water level control system circuits e e e o o 2.4% 2.7
Feedwater coolant injection (FWCI) initiation logic:
FWCI/HPCI * L] L] . L] L] . . * L] L] . . . L] L] L] L] * . * . L] 305* 3.5*
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SYSTEN:

259002 Reactor Water Level Control System

Tasks as noted previously

K/A NO.
K3.

K3.01
X3 02
K3 03
K3.04
K3.05
K3.06
K3.07

K4 .

K4.01

K4.02
K4.03
K4.04

K4.05
K4 06
K4 07
K4 08
K4 09

K4.10
K4.11
K4.12
K4 13
K4 14
K4.15

K4.16
K4.17

NUREG-1123, Rev. 1

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the REACTOR WATER LEVEL CONTROL SYSTEM will have on
following:

(CFR 41.7 / 45.4)

(CFR 41.7 / 45.5 to 45.8)

Reactor water level e e s o s o o o
Reactor feedwater system . . . . . .
Rod worth minimizer: Plant-Specific .
Recirculation system: Plant-Specific
Recirculation flow control system .- .
Main turbine . . . . . . ¢ ¢ ¢ ¢ ¢ o .
Reactor water level indication . . . .

o o o o o o o
¢ e o o o o o
e o o o o o o
« o o o o o o
¢ o o o o o o
s o o o o o o
e o o 0o o o o

Knowledge of REACTOR WATER LEVEL CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the
following:
(CFR 41.7)

Ensuring adequate NPSH for recirculation pumps:
Plant-Specific . . . . ¢ ¢ ¢ 4 4 ¢ ¢ o 4 o o o o o W
Bypassing of the RWM: Plant-Specific . . . . o o .
Reactor feedpump runout protection: MDFP .
Reactor water level setpoint setdown following a
reactor BCraM . o « + o o o o o o o o o o o o o o o «
P sat/T sat (compensation) . . ¢« « + o & ¢ 4 o « & .

-
e o o e+ o

Control signal failure- . .-

TDRFP 20% power interlock: TDRFP . . . . v ¢ v o . .
TDRFP speed control: TDRFP . « +« « « « o .
Single element control (reactor water level provides
the only dnput) .« o ¢ v ¢ 4 4 ¢ ¢ o o o o o o o o o o
Three element control (main steam flow, reactor
feedwater flow and reactor water level provide input)
DP control: Plant-SpecifiC . ¢« ¢« ¢ ¢ ¢ ¢ o o o o o @
Manual and automatic control of the system . . . . .
FWRV lockup e e o o o o o s e e o e e s o s e e o o
Selection of various instruments to provide reactor
water level input e o o o o e o s o o s e s e o s o
Automatic initiation of the feedwater system upon
receipt of an ECCS initiation signal: FWCI/HPCI . .
Dedication of feedwater string(s) to ECCS: FWCI/HPCI
Simultaneous Manual and Auto operation of the system
(i.e. 1 FP in Auto, 1 FP in Manual) « o o s o o o o

3.2-34
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SYSTEM: 259002 Reactor Water Level Control System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
KS5. Knowledge of the operational implications of the

following concepts as they apply to REACTOR WATER

LEVEL CONTROL SYSTEM :

(CFR 41.5 / 45.3)
K5.01 GEMAC/Foxboro/Bailey controller operation: Plant-

Specific * L] L] * . . . . L] L d - L] . * L d o ® L] . * L] * * 3.1 3.1
K5.02 Electro/ Pneumatic converter operation . . . . . . . . 2.2*% 2.4
K5.03 Water level measurement - 1 £ 3.2
K5.04 MOiBture Carryover .« « o« « o o o o o o o o o o o o o » 2.3 2.3
K5.05 Moisture carryunder
K5.06 Pump runout o o . e e e o s o o s o s o e s e e e s 2.4 2.4
K5.07 Turbine speed control mechanismg: TDRFP . « « « « « « 2.7 2.7
K5.08 Heat removal mechanisms: FWCI . ¢« ¢« « « « o « « « « « 3.6 3.8
K5.09 tAdequate core cooling: FHCI . « ¢ « « « o o o o « o o 3.8 4.2%
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR WATER LEVEL

CONTROL SYSTEM : o

(CFR 41.7 / 45.7)
K6.01 Plant air systems e e o o s s o s s e e s e e e e e . 3.2 3.2
K6.02 A.C. power .« « « « B 3.4
K6.03 Main steam flow input T P § 3.1
K6.04 Reactor feedwater flow input . . « « + « « « « « « « o« 3.1 3.1
K6.05 Reactor water level input . . . e o o e o o o s o o o 3.5 3.5
K6.06 Reactor pressure/temperature input (for water level

input compensation) e e o o s o o s e s s o o s o e« 2.6 2.7
K6.07 Drywell pressure input: FWCI e o o o o o . e o +« 3.0 3.0*
K6.08 Loss of dP across startup level control bypass valve.

Plant-Specific . . ¢ ¢ ¢ o o ¢ o o o o o o o o o o o o 2.7 2.7

ABILITY
Al. Ability to predict and/or monitor changes in

paraneters associated with operating the REACTOR WATER
LEVEL CONTROL SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 Reactor water 1level « « « « + « s o« o« o » ¢ o o « « o « 3.8 3.8
Al.02 Reactor feedwater floWw . « « « o o o o o o o o o o« o « 3.6 3.5
A1.03 Reactor PoOWwer . « o« « o o o o o o = e o o o o o s o« 3.8 3.8
A1.04 Reactor water level control controllef”zﬁ&iéétiéna’ « o« 3.6 3.6
Al.05 FWRV/startup level control position: Plant-Specific . 2.9 2.9
Al.06 Feedwater string(s) selected for FWCI: FWCI . . . . . 3.3*% 3.3*
Al.07 TDRFP speed: TDRFP e e e s s s e s e s s e e e e s . 2.6 2.6
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SYSTEN: 259002 Reactor Water Level Control System

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2, Ability to (a) predict the impacts of the following on

the REACTOR WATER LEVEL CONTROL SYSTEM ; and (b) based

on those predictions, use procedures to correct,

control, or mitigate the consequences of thoge

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Loss of any number of main steam flow inputs . . . . . 3.3 3.4
A2,02 Loss of any number of reactor feedwater flow inputs . 3.3 3.4
A2.03 Loss of reactor water level input e e e e 4o o o « 4+ o 3.6 3.7
A2.04 RFP runout condition: Plant-Specific e e s e e e e s 3.0 3.1
A2.05 Loss of applicable plant air systems . . . . . . .. . 3.2 3.4
A2.06 Loss of controller signal output . . . . . . . . . . . 3.3 3.4
A2.07 Loss of comparator bias signal . . . . . . . . . . . . 2.4 2.5
A2.08 Receipt of an ECCS initiation signal: FWCI « e ¢« o« . 4,5% 4.5
A2,09 FWCI system failure alarm: FWCI . . . +. & o o o « « « 4.0 4.0
A3. Ability to monitor automatic operations of the REACTOR

VATER LEVEL CONTROL SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Runout flow control: Plant-Specific . ... ... .. 3.0# 3.0
A3.02 Changes in reactor water level . . . . . . . . . . . . 3.4 3.4
A3.03 Changes in main steam flow . . ¢ v ¢ v ¢ ¢« o 2« o « o« o 3.2 3.2
A3.04 Changes in reactor feedwater flow e s o o o e o o o « 3.2 3.2
A3.05 Changes in reactor POWELr .« « &+ « « o o o o o o o « o o« 3.4 3.4
A3.06 Reactor water level setpoint setdown following a

reactor gcrams Plant-specific e ©® o e e o o 6 e e e o 300 300
a3.07 FWRV lockup ® e o e o o o s o e e o s o e e s e s e« » 3.5 3.6
A3.08 FWCI system initiation: FWCI e s o e e e o s s s s . 4.0 4.0
A3.09 Transfer of system from flow control to level control

mode: FWCI © o 4 e o o e s o s e e s e s s o e e e« 4.3*x 4-3
A3.10 TDRFP lockup: TDRFP .+ & © v 4 ¢ « v o o o s o« =« o« « « 3.1 3.0
A4, Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 All individual component controllers in the manual

MOAE & & 4 ¢ o o o o o o o « o o o o o o o o o o « « . 3.8 3.6
A4.02 All individual component controllers in the automatic

mode L3 * . . . L] .' L4 L] L) * L d L] - L] - - L] L] . L] L ] * L] - 3.7 3.6
A4.03 All individual component controllers when transferring

from manual to automaticmodes . . . . . . . . . . . . 3.8 3.6
A4.04 FWRV lockup reset controls . . « « v v o ¢« & o o o « . 3.7 3.6
A4.05 Runout flow control reset controls: Plant-Specific . 3.8 3.5
A4.06 DP/Single/three element control selector switch:

Plant-specific ¢ 0 & 0 e 6 e e s 0 6 ¢ 6 * 6 6 & 4 e o 301 302
A4.07 All individual component controllers when transferring

from automatic to manual mode e e o s e o s o o s o o 3.8 3.6
A4.08 Manually initiate FWCI: FWCI e e o o o s e o o o o « 4.5 4.5
A4.09 TDRFP lockout reset: TDRFP e o + e s e s e e« o o o s 3.4 3.1
A4.10 Setpoint setdown reset controls: Plant-Specific . . . 3.1 2.9
A4.11 High level lockout reset controls: Plant-Specific . . 3.5 3.3
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SYSTEM:

TASK:

Place the low pressure coolant injection system in standby readiness

203000 RHR/LPCI: Injection Mode (Plant Specific)

Perform lineups on the low pressure coolant injection system

‘Monitor operational sequence of low pressure coolant injection (LPCI)

K/A NO.

K1.

K1.01

K1l.02
K1.03
K1.04
" K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
Kl.11
K1l.12
Kl.13
K1l.14
Kl.15
Kl.16
Kl.17
K1l.18

K2.

K2.01
K2.02
K2.03

system

Secure the low pressure coolant injection system

Perform LPCI subsystem logic system functional
Perform LPCI mode inoperable test

test

Perform LPCI mov power supply simulated auto. act test and battery serv.

tests

Conduct LPCI independent power supply weekly battery test
Conduct LPCI independent power supply performance discharge test

Perform low pressure coolant injection sound analysis and flow test

(write in)

IMPORTANCE
KNOWLEDGE RO SRO
Knowledge of the physical connections and/or cause-
effect relationships between RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Condensate storage and transfer system: Plant-
SPeCifiC . ¢ ¢ ¢ e e e e e e e o e o e e s e s o o o . 2.8 2.8
Suppression PoOl . . ¢ ¢ ¢ e s o o o o s s o o o o « o 3.9 3.9
Condensate transfer . + « « ¢ « o o o o o o o o o o o o 2.5% 2,6%
Keep fill system . ¢ « ¢ o ¢ o o « o o o o o o o o o o 3.3 3.4
Recirculation system: BWR=3,4 . ¢« ¢ ¢« « « ¢« o« « « « o« 3.8 3.8
Automatic depressurization . . . . . . ¢ ¢ ¢ ¢ ¢« o o o 3.9 3.9
D.C. electrical POWEr « « « o o o o o o o o o o o « « o 3.1 3.3
A.C. electrical POWEL « « « « « « o o o o o o o o« o o « 3.5 3.5
Emergency generators .« . « « « o« « o o ¢ o o o o o o o 3.8 3.8
ECCS YOOM COOLEESB « ¢ o o o o o o o o o o o« o o o o o o 3.2 3.2
Nuclear boiler instrumentation . . . ¢ ¢« « ¢ ¢« « « « . 3.7 3.7
Plant air systems: Plant-Specific . . « ¢« ¢ ¢« « « o o 2.6% 2.7%
Drywell Pressure . « « « o o o o o o o o o« « o o o o o 3.9 4.0
Shutdown cooling system: Plant-Specifie . . . . . . . 3.6 3.7
Reactor building drain system: Plant-Specific . . . . 2.4*% 2.6
Component cooling water systems . « « « « « « « o o o . 3.1 3.2
REACLOr PresSsure . o« « « o o o « o = « o s o ¢ o o +» + 4.0 4.0
Reactor vessel: Plant-Specific . . « ¢« ¢ ¢ « ¢« ¢ « « « 3.8 3.8
Knowledge of electrical power supplies to the
following:
(CFR 41.7)

PUMPS o o o o o o o o o o o o o o o o o =
Valves . ¢« « « &
Initiation logic . ¢ ¢ ¢ ¢« « & o« o ¢ o &

3 . 2-37

e o o o o o o« 3.5%
e o o o o o o 2.5%
. . - L] . . L] 2.7*
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SYSTEM 203000 RER/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

K/A No.

m.

K3.01
K3.02
K3.03
K3.04

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K4.07
K4.08
K4.09
K4.10

K4.11
K4.12
K4.13

K4.14
K4.15

K5.

K5.01
K5.02

K6.

K6.01
K6.02
K6.03

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) will
have on following:

(CFR 41.7 / 45.4)

Reactor water level © o o s o @
Suppression pool level . . . . .
Automatic depressurization logic
Adequate core cooling . . . . .

Knowledge of RHR/LPCI: INJECTION MODE (PLANT SPECIFIC)

design feature(s) and/or interlocks which provide for
the following: :
(CFR 41.7)

Automatic system initiation/ injection .

Prevention of piping overpressurization e o o e o o
Pump minimum flow protection . . . . ¢« ¢ . 4 ¢ . . .
Pump motor cooling: Plant-Specific e ¢ o o o s o o
Prevention of water hammer . . . . . . . ¢« . o & « .
Adequate pump net positive suction head (interlock

suction valve open): Plant-Specific . . « ¢ ¢ o o .
Emergency generator load sequencing e o o o o o o @
Pump operability testing . . ¢« ¢« ¢ ¢ ¢ ¢ 4 4 o o o .
Surveillance for all operable components . . . . . .

Dedicated injection system during automatic system

initiation (injection valve interlocks) o e o s e
Loop selection logic: Plant-Specific e o o o o o o
System redundancy e o o o o o © e o o o o o o o o
The prevention of leakage to the environment through
LPCI/RHR heat exchanger: Plant-Specific . . . . . .
tOperation from remote shutdown panel . . . . . . . .
Pump runout protection: Plant-Specific « e o o o o

Knowledge of the operational implications of the
following concepts as they apply to RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) :

(CFR 41.5 / 45.3)

Testable check valve operation . . . . ¢« v ¢« & « o .
tCore cooling methods . . ¢ v ¢ ¢ ¢ ¢ ¢ 4o o ¢ o o o &«

Knowledge of the effect that a loss or malfunction of
the following will have on the RER/LPCI: INJECTION
MODE (PLANT SPECIFIC) :

(CFR 41.7 [ 45.7)

A.C. electrical power © e o o s o o 6 s e s s e o
D.C. electrical power e e o o o e o o s s e o o o
Emergency generator e o s o s e s 6 e o o s o e o

NUREG-1123, Rev. 1 3.2-38

IMPORTANCE
RO  SRO
4.3* 4.4%
3.5 3.5
4.2% 4.3
4.6* 4.6*
4.2% 4.2
3.3 3.4
3.2 3.3
2.6 2.7
3.2 3.3
3.5 3.5
3.7 3.9
3.3 3.4%
3.1 3.4
3.9 4.1
4.0 4.0
3.5 3.6
3.4 3.7
3.6 3.7
2.5% 2.5
2.7% 2.9
3.5 3.7
3.6 3.7
2.8% 3,0%
3.7 3.9



SYSTEM:

203000 RHR/LPCI:

Tasks as noted previously

K/A No.

K6.04
K6.05

K6.07
K6.08
K6.09
K6.10
ké.11
K6.12

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
al.07
Al.08
Al.09

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11

KNOWLEDGEB

Keep £ill system . . .

-

*

.

Condensate storage and transfer system.

Specific . . . . .
Plant air systems:

ECCS room cooling « « « « o « &

Nuclear boiler instrumentation

Component cooling water systems

ADS L] L] L] * . L] * * L] . L]
tECCS room integrity . . .

ABILITY

Plant-Speéific

e e ¢ o o o o

Injection Mode (Plant Specific)

Plant-

Ability to predict and/or monitor changes in
parameters associated with operating the RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) controls including:

(CFR 41.5 / 45.5)

Reactor water level .
Reactor pressure . .
System flow . . . . .
System pressure . . .
Suppression pool level

e s 0o 0
e o o s

Condensate storage tank level.
Plant-Specific .

Motor amps:

e o o o

tEmergency generator loading .
Component cooling water systems

o o o NJe ¢ o o o

lant-Sp

e o o [Me o o o o

Q

o o o [Heo ¢ o o o
Hh

e o o |Hee o 0 o o

-

IMPORTANCE

;
:

* o o o e o o
(RN S s W [}

e o o o o o

e o o o o o

* o ¢ o e o

* & s o & o o
NbdWWwDNDN w
* e o o o
NHRORWOLOIVI W
NdPWLwWwhN W

%* %

*

DWNDNMWLWWWD
*

o & o o ¢ s e o
e o o ¢ o s o o
o o o & o o ¢+ o o
e & 0 o o o s e o
e & o ¢ o 0 ¢ o o
OI D00 WON
DNDWANMNWWWS N
® o o o o ¢ o o o
VOO W

Ability to (a) predict the impacts of the following on

the RHR/LPCI:

INJECTION MODE (PLANT SPECIFIC) ; and

(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)

Inadequate net positive suction

Pump trips . . . . « . .
Valve closures . . . « »
A.C. failures . « « « « &
D.C. failures . . . .

Emergency generator failure

Pump seal failure . . . .
Inadequate room cooling .
Inadequate system flow .

head

Nuclear boiler instrument failures
Motor operated valve failures .

3.2-39
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SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
A2.14 Initiating logic fajlure . . . . ¢« ¢ ¢« ¢ ¢ ¢ ¢ o« « . . 3.8 3.9%
A2.15 Loop selection logic failure: Plant-Specific . . . . . 4.2*% 4,2%
A2.16 Loss of coolant aceident . . . . . . ¢ . 4 4 4 ¢ e . . 4.4% 4.5%
A2.17 Keep fill system failure . . « ¢« ¢« v ¢ « o « o o o« « « 3.3 3.5
A3. Ability to monitor automatic operations of the

RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) including:

(CFR 41.7 / 45.7)
A3.01 Valve operation . . & ¢ ¢ & ¢ ¢ ¢ 4 ¢ & o o ¢« o o o + o 3.8 3.7
A3.02 Pump start . . . . ¢ ¢ ¢ ¢ ¢ 4 e e 4 4 4 e e e e e . . 4.0 3.9
A3.03 Pump discharge pressure . « . « = « « o« ¢ o « o o o« o « 3.7 3.6
A3 * 04 system flow L] * * . L] . L] . . L] L3 - * L] L] - L] L L] * L] L] 3 L) 8 3 L] 7
A3.05 Reactor water level « « ¢ & ¢ v 4 ¢ 4 ¢ o ¢ o o o o « o 4.4% 4.4%
A3.06 Indicating lights and alarms . . . . . . . . ¢ . . .. 3.7% 3.6
A3.07 Loop selection: Plant=-Specific .« « ¢ v ¢ ¢ v o o o o o« 4.2*% 4.6%
A3.08 System initiation sequence . . . . . . ¢ . 4 ¢ e . . . 4.1 4.1
A3.09 Emergency generator load sequencing . . « « « ¢« « « « . 3.6 3.9%
Ad. Ability to manually operate and/or monitor in the

: control room:

(CFR 41.7 / 45.5 to 45.8)
A4001 Pumps L] . L] * L] L] * L] * L] L] L] ® L] [ ] L] * * L] L] * L] . . L] 4.3* 4.1
A4.02 System valves . . . & ¢ ¢ v 4 b b 4 e e e e e e e e e . 41 4.1
A4.03 Reep fill gystem . . . ¢ & &4 ¢ 4 ¢ 4 ¢« o ¢ o o o« =« o - 3.4 3.4
A4.04 Heat exchanger cooling flow . ¢« « ¢« ¢« ¢ ¢ ¢« ¢« « « « « . 3.6 3.6
A4.05 Manual initiation controls . . . . ¢« ¢ ¢ ¢ ¢« ¢ o « o o 4.3*% 4.1
A4.06 System reset following automatic initiation: Plant-

SPECific - * * * . L] - . * L] L3 o * L] *® * . L] * * L] * * 3 * 9 3 L] 9
A4.07 Reactor water level . . . ¢ ¢ ¢ o 2 ¢« « = o o o« o » o« » 4.5% 4.5
A4.08 Reactor Pressure . . « ¢ ¢ o ¢ o o o o o o o o o o« o « 4.3% 4.3
24.09 System £IOW ¢« ¢ v ¢ o ¢ 4 4 4 o 4 o 6 o e o s o o o s . 4.1 4.0
A4.10 Pump/system discharge pressure: Plant-Specific . . . . 3.7 3.6
A4.11 Indicating lights and alarms . . . .« . « ¢« « « « « « . 3.7% 3.5
A4.12 Condensate storage tank level: Plant-Specific . . . . 2.5 2.6
A4.13 Suppression pool level/temperature . . . .« . « ¢« + . . 3.9 3.9
A4.14 Testable check valves . . v v o o ¢ o ¢ ¢ o « o o« o o o 2.7*% 2.7
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3.3 Pressure Control

218000
239001
241000
239002

Automatic Depressurization System
Main and Reheat Steam System

Reactor/Turbine Pressure Regulating System

Safety Relief Valves
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SYSTEM: 218000 Automatic Depressurization Systenm

TASK: Monitor the automatic depressurization system (ADS)
Manually operate the automatic depressurization system

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1l. Knowlaedge of the physical connections and/or cause-

effect relationships between AUTOMATIC

DEPRESSURIZATION SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 RHR/LPCIS Plant-specific e o @ ® o e e e o o o o o o o 4.0 4.1
K1.02 Low pressure core spray: Plant-Specific . . . . . . . 4.0 4.1
K1.03 Nuclear boiler instrument system . . « « « « o « « » o 3.7 3.8
K1.04 Drywell/containment pressure: Plant-Specific . . . . . 3.9 4.2
K1.05 Remote shutdown system: Plant-Specific . . . . . « .« &« 3.9 3.9
K1006 Safety/relief valves L] L] L] L] * . L] L] . L] . * L] * L] . L] 3 L] 9* 3 .9*
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 BDS 1lOGiC «¢ o « o o o o o o o s o o s o o o e o e e e 3.1* 3.3
K3. Knowledge of the effect that a loss or malfunction of

the AUTOMATIC DEPRESSURIZATION SYSTEM will have on

following:

(CFR 41.7 / 45.4)
K3.01 Restoration of reactor water level after a break that

does not depressurize the reactor when required . . . . 4.4* 4.4%*
K3.02 Ability to rapidly depressurize the reactor . . . . . . 4.5*% 4.6*
Ké. Knowledge of AUTOMATIC DEPRESSURIZATION SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Prevent inadvertent initiatior of ADS logic . . . . . . 3.7 3.9
K4.02 Allows manual initiation of ADS logic . « « + « « . . . 3.8 4.0
K4.03 ADS logic control « o ¢ ¢ o ¢ o o o o o e o e e s e s 3.8 4.0
K4.04 Insures adequate air supply to ADS valves: Plant-

Specific L] L[] . L] L] L] L] . L] L] L) . * . . - L[] L] * L] L] L] L] 305 3'6
KS. Knowledge of the operational implications of the

following concepts as they apply to AUTOMATIC

DEPRESSURIZATION SYSTEM :

(CFR 41.5 /[ 45.3)
K5.01 BADS logic operation . « « ¢ o o ¢ ¢ o o o o o e e e o e 3.8 3.8
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SYSTEM:

218000 Automatic Depressurization System

Tasks as noted previously

K/A NoO.

K6.

K6.01
K6.02

K6.03
K6.04
K6.05
K6.06
K6.07

Al.

Al.01
Al.02
A1.03
Al.04
Al1.05
Al.06

a2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06

A3.

A3.01
A3.02
A3.03
A3.04

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the following will have on the AUTOMATIC

DEPRESSURIZATION SYSTEM :
(CFR 41.7 / 45.7)

RHR/LPCI system pressure: Plant-Specific . . o o . . .
Low pressure core spray system pressure: Plant-

Specific * L] * o L] L] . Ll L] L3 * - L] - L] . * - L] . *
Nuclear boiler instrument system (level indication)
Air supply to ADS valves: Plant-Specific . . . . .
A.C. power: Plant-Specific . . ¢ ¢ ¢ ¢ ¢ & o o o
D.C. power: Plant-SpecificC . « ¢ ¢« v o o & 4 & o
Primary containment instrumentation . . . . . . . .

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the AUTOMATIC
DEPRESSURIZATION SYSTEM controls including:

(CFR 41.5 / 45.5)

ADS valve tail pipe temperatures . . . . . . . . .
ADS valve acoustical monitor noise: Plant-Specific
ADS valve Air supply pressure: Plant-Specific . .
Reactor pressure . . . . v ¢ ¢ o ¢ o o o o o o o »
Reactor water level . . . ¢ ¢ v ¢ ¢ ¢ v v o o o o &
Suppression pool temperature . . . . .« o ¢ 4 . . .

® o & o o o

Ability to (a) predict the impacts of the following on
the AUTOMATIC DEPRESSURIZATION SYSTEM ; and (b) based
on those predictions, use procedures to correct,
control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR 41.5 / 45.6)

Small steam line break LOCA . « « ¢ v o o o o o« .
Large break LOCR . ¢ « ¢ v o o o o o o o .
Loss of air supply to ADS valves: Plant-Specific
ADS failure to initiate . . . . . . . . . . . . .
Loss of A.C. or D.C. power to ADS valves . . . .
ADS initiation signals present . . . . . . . . .

& o o o o
¢ o e & e 0
* ¢ o e e 0

Ability to monitor automatic operations of the
AUTOMATIC DEPRESSURIZATION SYSTEM including:
(CFR 41.7 / 45.7)

ADS valve operation . . . . . . . .
ADS valve tail pipe temperatures .
ADS valve acoustical monitor noise:
Primary containment pressure . . .

Plant-Specific

NUREG-1123, Rev. 1 3.3-4

IMPORTANCE
RO SRO
3.9 4.1
4.1 4.1
3.8 3.9
3.6 3.7
3.0 3.1%*
3.4* 3.6%
3.4 3.5
3.4 3.6
3.7 4.0
3.2 3.4%
4.1% 4.2%
4.1* 4.1
4.1 4.3%
4.1 4.3*
3.5 3.6%
3.4 3.6
4.1 4.2%
3.4% 3.6%*
4.2 4.3*
4.2% 4.3
3.6 3.7
3.7 3.8
3.7 3.8



SYSTEM:

218000 Automatic Depressurization Systenm

Tasks as noted previously

K/A NO.

A3.05
A3.06
A3.07
A3.08
A3.09

Ad.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09
A4.10
A4.11
A4.12

KNOWLEDGE

Suppression pool level . . . .
Suppression pool temperature .
Lights and alarms . . « « « « .
Reactor pressure . « « ¢ « ¢ o
Reactor vessel water level . .

Ability to manually operate and/or monitor in
control room:
(CFR 41.7 / 45.5 to 45.8)

ADS valves . . .

ADS logic initiation . . . . . . . . . o . .
ADS logic reset . o « ¢ ¢ ¢ ¢ ¢ ¢ o o o o o &
ADS inhibit: Plant-Specific . « . ¢« « « o« &
ADS timer reset . . . o ¢ ¢ ¢ ¢ o o o e o o .
ADS valve tail pipe temperature . . . . . . .
ADS valve acoustical monitor noise: Plant-Sp
Suppression pool level . . ¢ ¢ ¢ ¢ o o o o
Suppression pool temperature . . . ¢ ¢ ¢ o .
Lights and alarm8 . « « « ¢ ¢ o o o o o o o &
Reactor pressure . « « « o o o o o o o o o o
Reactor vessel water level . . . . . . « . .

o

IMPORTANCE

RO SRO
e o o s« o« 3.6 3.7
o [ ] L ] L] £ ] 3.9 3.9
e e o o o 3.7 3.6
e o o o o« 4.2% 4.3%
e o o o o A4.1% 4.2%
the
e e o o o 4.4% 4.4%
e e o o o 4.2% 4.2%*
L] - L] - [ ] 4.2* 402*
L] . L ] L ] L] 4.1 4.1*
e e o o o 4.2% 4.2%
e« o « o« « 3.5 3.6
cifie . . 3.5 3.8
e o+ o o« o 3.7 3.8
e« e « o « 3.9 3.9
e e o+ « o 3.8 3.8
e o o o o 4.3* 4.3%*
e s o o o 4.2% 4,.3%
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SYSTEM:

TASK:

K/A No.

Kl.

Kl.01
K1.02
K1l 03
K1l 04
K1.05
K1l.06
K1.07
Kl1.08
K1.0%
K1l.10
Kl.11
Kl.12
K1.13

Kl.14

K1l.15
Kl.16

NUREG-1

239001 Main and Reheat Steam System

Perform lineups on the main steam system
Startup the main steam system (cold)
Operate the main steam isolation valves
Place the automatic pressure relief valves in service
Monitor the main steam system
Perform main steam isolation valve (MSIV) fast closure test (MSIV
operability testing)
Perform main steam line high radiation functional test perform MSIV's,
steam line drain valves and reactor sample valves logic functional test
Perform main mechanical vacuum pump and valve
Isolation system functional test
Perform main steam isolation valve, main steam drain valve and reactor
water sample valve simulated automatic isolation test
Perform main steam isolation valves limit switch instrument functional
test
Perform main steam line closure scram (MSLCS) operational test
Perform one train MSLCS inop surveillance
Perform main steam leakage control system operational test (write in)
Perform one train main steam leakage control system operability
surveillance (write in)
Perform monthly main steam leakage control system division 1 and
division 2 fan and heater tests (write in)

IMPORTANCE

KNOWLEDGE " RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between MAIN AND REHEAT STEAM
SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel . . ¢ o o o « o o o o
SPDS/ER1S/CRIDS/GDS: Plant-Specific
Main turbine . . . . . . . . . . ..
Moisture separators . . . . .
Moisture separator reheaters:

Plant-S
Steam bypass system . . . . e o .
Offgas system . . . . . . . .
Condenser air removal system .
Steam seal/gland seal system .
Extraction steam system o o o
High pressure heater drains and vents
Plant air systems . . . . « « « ¢ « 4 . . o
Main steam isolation valve leakage control: Plant-
SPECific « ¢ 4 4t ot e i e e e e e e e e e e
Positive leakage control system: Plant Specific
Process computer/ performance monitor system . .
Process radiation monitoring system e e e s o

e o o o oy e o o o

.

»
eci

L]

® o o ¢ o o s Fhe o o+ o
[

e ¢ o o 0o 0o ¢ Qe o o o

e o & o o o s 0 s 0

e o ¢ o 6 o o e o s

e o o o e o & & 6 6 o s 0 o s o
¢ ¢ o 0 s o o o & & o s 0 o e o
e o o o ® 5 o 4 4 o o 0 & o o o
wNvN NN WWNDDWD W
e o o o e 8 o 6 o & o o e o o o
wv;-ooos U NOR & 0000
W WwN MDMNNDMDMDWWWNDDDWDW
o ¢ o o ® o 4 ¢ o e 0 ¢ s e o o
BP0 OVUI 00 000D 0D
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SYSTEM: 239001 Main and Reheat Steam Systen

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K1.17 Containment system . . . - P £ 3.2
K1.18 High pressure coolant injection. Plant-Specifiec . . . 3.5 3.6
K1.19 Reactor core isolation cooling system:
Plant-SpBCifiC e © o e o e o o e o o & o o e o 3 - 1 3 . 2
K1.20 Residual heat removal system: Plant-Specific e o o o 2.9 2.9
Kl.21 Isolation condenser system: Plant-Specific e o o o o 3.7 3.7
K1.22 Feedwater SYStem . « « « ¢ o « o o o o o o o o o o o o 3.1 3.2
K1.23 Reactor water level control system . « « ¢ « « o « « o 3.2 3.3
Kl * 24 Head vent L] L] . . L] . * . . L L d L] L - * * . . * . * L] 2 L 2 7 2 L 7
K1.25 Relief valves « « o« o o« « o o o o o o o o o ¢ o o o o o 3.5 3.5
K1.26 Safety valves e o o o o o e 4 s s o o s o o o o o o o 3.7 3.8
K1.27 Reactor protection system e o o s o o s s s s o o o « 4.0 4.1
K2. Knowledge of electrical power supplies to the
following:
(CFR 41.7)
K2.01 Main steam isolation valve solenoids . . . e o o o o 3.2% 3.3%
K2.02 Main steam line shutoff valves (guard valves)°
Plant—SpecifiC .+ ¢ o o o« o o o o o o o o o o s o o o o 2.3% 2.3%
K3. Knowledge of the effect that a loss or malfunction of
the MAIN AND REHEAT STEAM SYSTEM will have on
following:
(CFR 41.7 [/ 45.4)
K3.01 Turbine generator e e o o o s e s s s e o o o o o o o 3.2 3.3
K3.02 Condenser e o o o o < o | 3.2
K3.03 Reactor feedpump turblnes- Plant-Specific . . . . . . 3.2 3.3
K3.04 Offgas system e o o o 8 o a o s o o 8 s e s e e e o s 2.8 2.8
K3.05 Condenser air removal I - 2.9
K3.06 Seal steam/gland and seal system . . « « « o+ o + o« o o+ 2.6 2.7
K3.07 Containment e e o o o s 4 s s s e e o o o o o o s e o 3.1 3.3
K3.08 Decay heat removal . . . ¢« ¢ ¢ ¢ ¢ o o o« = = o « « « « 3.4 3.5
K3.09 Steam bypass capability e o o o s o o s o s o o s o o 3.6 3.7
K3.10 High pressure coolant injection system: Plant-
SPECAifiC + 4 4 4 4 o o o o o o o o o o o 4 s e o o o+ 3.5 3.5
K3.11 Reactor core isolation cooling system: Plant-Specific
e o o o o e o o o o o s s o 8 o e e s s e e e s e+ 3.2 3.3
K3.12 Isolation condenser: Plant-Specific . . . e o o o o 3.7 3.7
K3.13 Moisture separator reheaters: Plant-Specxflc e o o o 2.4 2.4
K3.14 Residual heat removal system: Plant-Specific e o o o 2.7 2.7
K3.15 Reactor water level control e o e o o s s o s s o o « 3.5 3.5
K3.16 Relief/safety valves . . « « ¢« « « o« o o s o« s « o « o 3.6 3.6
K3.17 Reactor vessel and internals . . « ¢« « « « o« « o « « o« 3.2 3.3
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SYSTEN: 239001 Main and Reheat Steam System

Tasks as noted previously

IMPORTANCE

K/A NO. RNOWLEDGE RO 8RO
K¢. Knowledge of MAIN AND REHEAT STEAM SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Automatic isolation of steam lines . . . . . . . . . . 3.8 3.8
K4.02 Automatic isolation and opening of drain valves:

Plant-SpecifiC .« ¢« & & ¢ & 4 ¢ 4 ¢ 4 o o o o s o e s+ . 3.1 3.2
K4.03 Insures that steam released from a steam line break

will not bypass suppression pool; BWR~6 e e o e o o s+ 3.2 3.3
K4.04 Limits steam flow during a steam line rupture to 200% . 3.4 3.5
K4.05 Steam flow measurement . . . + + ¢ ¢ . 4 ¢ o o o o o . 3.1 3.2
K4.06 Allows for removal or prevents escape of radioactive

steam from systems that have leaky MSIV‘'s e e e « o o 3.1 3.2
K4.07 Over pressure control e o o s o o e e e s e e o o o o 3.7 3.7
K4.08 Removal of non condensable gases from reactor head

ArEA ¢ ¢ « o o o o e o o o o o o s s e e s e e e e o . 2.5 2.6
K4.09 Equalization of pressure across the MSIV’s before

opening ® e o s e o o s s s s e s e o e s s e e s e . 3.3 3.3
K4.10 Moisture removal from steam lines prior to admitting

Bteam L] . L] . L] L] * * L] L L] L L] L] * * L] L] * * L ] . . LJ 209 300
K4.11 Positive sealing of the MSIV’s when shutdown: Plant-—

SPeCific .+ 4 ¢ i i i it ettt e e e e e e e s e . 2.9 3.1
KS5. Knowledge of the operational implications of the

following concepts as they apply to MAIN AND REHEAT

STEAM SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Constant enthalpy expansion through a valve e e o o . 2,0 2,2
K5.02 Definition and causes of steam/water hammer e e e o+ 2.9 3.1
K5.03 Definition and causes of thermal stress e e e e e o o 2.7 2.9
K5.04 Definition and reason for steam blanketing of moisture

separator reheater: Plant-Specific e s e s e o o o . 1.8*% 1.9
K5.05 Flow indication © o s s o e s e s s e e s s 4 e e o . 2.8 2.8
K5.06 Air operated MSIV’s © e o e s o o e o s s e e e o e . 2.8 2.9
K5.07 Hydraulic operated MsSIV's © o o o o o s e o o o o s s 2.6 2.7
K5.08 Solenoid operated vAlVEB .« o 4+ ¢ ¢ « 4 o o 4 o s 0 o . 2.6 2.7
K5.09 Decay heat removal . . . . . ¢« ¢ v ¢ ¢ ¢ v v o« o o « . 3.4 3.5
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the MAIN AND REHEAT STEAM

SYSTEM :

(CFR 41.7 [/ 45.7)
Ks L] ol Electrical power . . L) L L] L ] ° . ° L] o * . L] . L] L] . L[4 3 L] 1 3 L] 3
K6 02 Plant air systems . . . . . . . 4. . ¢ v v v v ... 3.2 3.2
K6 03 Safety valve operability . . + + ¢ ¢« ¢« « ¢ « o ¢« « « . 3.6 3.6
K6.04 Relief valve operability: Plant-Specific T 3.5
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SYSTEN:

- eAsmmilae- e oL AL el el s RASALRS A it

239001 Main and Reheat Steam

Taske as noted previously

K/A xo.
K6.06
K6.07
K6.08

K6.09
K6.10

Al.

Al. 01
Al. 02
Al.03
Al.04
Al.08
Al.06
Al.07
al.o08
Al.09
Al.10

A2,

A2.01
A2.02

A2.03
A2.04
A2.05
A2.06
A2.G7

A2.08
A2.09

A2.10
A2.11
A2.12

KNOWLEDGE

MSIV isolation signal .
MSIV leakage control . .
Main condenser vacuum .
PCIS/NSSSS « < ¢ o o o o«

ADS/low low set: Plant-Speci

ABILITY

System

£i

*» o o o

Ability to predict and/or monitor changes in
parameters associated with operating the MAIN AND
REHEAT STEAM SYSTEM controls including:

(CFR 41.5 / 45.5)

Main steam pressure . o
Main steam temperature .

Reheat steam pressure: Plant-Specific

Reheater temperature: Plant-Specific

Main steam line radiation monitors

Air ejector process radiation monitor

Reactor water level . .
Reactor pressure . . .
Main steam flow - o
Reactor power c o o o

. o

.
.
.

Ability to (a) predict the impacts of
the MAIN AND REHEAT STEAM SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal

conditions or operations:
(CFR 41.5 / 45.6)

the

e o 8 o 6 ¢ & &+ o ¢
* & o o o & o ¢ 0 o
e o o o o o o o o o
® e o 0 & o o ¢ 'e o
e 6 o o o ¢ 8 0 o o

following

Malfunction of reactor turbine pressure regulating

gsystem . . ¢ o o o o o .

pressure and power e o o
MSIV closure . « « « +

Main steam line low pressure
tMain steam line high radiation

Turbine trip without bypass valves
Main steam area high temperature or

temperature high . . . .
Low condenser vacuum . .

Opening of head vent to dryw

pressure in the reactor vessel

Closure of one or more MSIV's at power

Steam line break . . . .
PCIS/NSSSS actuation . .

3.3-9

.

Change in steam demand and its effect

3

ell equipme

di

on reactor

£

e o o o (Fre o (Do o o o o

I

.
ial
.

o o (Fe o o

ump with

.
e
g
.

¢« o o o

.
e o o
e o o
. o

e o o ¢ o o s & ¢ o

on

. o o o o

¢« o o o

s o o o

IMPORTANCE
RO SRO
3.8 3.9
2.8 3.2
3.3 3.4
3.9 4.1
3.6 3.7
3.6 3.6
2.6 2.6
2.2*% 2.2
2.3 2.3
3.6 3.6
3.4 3.4
3.7 3.7
3.8 3.8
3.5 3.4
3.8 3.8
3.8 3.9
3.6 3.8
4.0 4.2
3.5 3.6
3.9 4.2
4.1 4.3
3.8 3.9
3.6 3.6
3.4 3.7
3.8 3.9
4.1 4.3
4.2* 4.3
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SYSTEN: 239001 Main and Reheat Steam System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO SRO
a22.13 High reactor water level . . . . e« o o o 3.5 3.7

a2.14 Inadvertent initiation of HPCI/HPCé/RCIC (stéam
quality and steam flow): Plant-Specific . . . . . . . 3.4 3.5

A3. Ability to monitor automatic operations of the MAIN
AND REHEAT STEAM SYSTEM including:
(CFR 41.7 / 45.7)

a3.01 Isolation of main steam system . . . . . . ¢ « . . . . 4.2* 4.1%*
A3.02 Opening and closing of drain valves as turbine load

changes: Plant-Specific . &+ ¢ v v v o 4 ¢ o & o o o . 2.9 2.9
A3.03 Moisture separator reheat steam supply: Plant-

Specific . . . . . . i i i i i i e e e e h e e e .. 2.8 2.8
A3.04 Isolation of moisture separator reheater: Plant-

Specific . & i i i et ot et e e e e e e e e e e e . 2.7 2.7

a4, Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

24.01 MSIV/S . ¢ ¢ & 6 6 6 6 v 6 e o e 4 e e o o s o e s w . 8.2% 4.0
A4.02 Maim steam line drain valves . . . . . ¢ & ¢ & ¢ o . . 3.2 3.2
A4 * 03 System flow . L] * . . L . L] L) L * L L] * LJ L] . L . . . 3 * 5 3 . 5
A4.04 System pressure * s s e o s s e 4 s e s e s s e s e . 3.8 3.7
A4.05 System temperature . . . . . . . . . . . .. 0 0. .. 2.7 2.7
A4.06 System radiation levels © e e o o s s s s e e s e« . 3.6 3.8
24.07 Lights and alarms © e e e o 4 s o e o o o e e s s o . 3.3 3.3
A4.08 Reactor water level © s s e e o s e e s e o s e e e« o 3.7 3.7
A4.09 Reactor pressure . . . . . . . . . .. ¢ v v v ... 3.9 3.9
A4.10 Reactor power ® e s s e o e o 2 s e e e e s s s+ e . . 3.8 3.8
A4.11 Alternate methods of verifying valve positions . . . . 3.1 3.3
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

TASK: Manually operate the steam dump/turbine bypass control systems
Monitor steam dump/turbine bypass control system .
Lineup reactor pressure control system for auto operation (write in)
Test control system prior to auto operation (write in)
Perform lineups of the electro-hydraulic control hydraulic power unit
- _Fill the hydraulic power unit when shutdown
Startup the electro-hydraulic control hydraulic power unit
Operate EHC hydraulic pumps
shift EHC hydraulic coolers
Operate polishing filters (fuller earth filters)
Replace electro-hydraulic control system filters
Fill the hydraulic power unit reservoir during normal operations
Sample EHC hydraulic fluid
Change accumulators during operation
Monitor electro-hydraulic control hydraulic unit operation
Adjust turbine load limits
- Operate the turbine governor test mechanism (test for operation of the
overspeed trip device and mechanical trip valve)
Shutdown the electro-hydraulic control power unit
Discharge hydraulic fluid while shutdown
Perform test of the turbine overspeed protection controller (write in)
Test the turbine overspeed trip by actual turbine overspeed (write in)
Perform manual trip of turbine at front standard (write in)
Adjust turbine load limits
Operate the turbine governor test mechanism
Operate the reactor turbine pressure regulating system using manual
control mode
Shift control modes (mechanical [manual]/electrical) of the
reactor/turbine pressure regulating system
Monitor the reactor/turbine pressure regulating system
What if reactor pressure is high?
shift control modes (manual/automatic) of the reactor/turbine pressure
regulating system
Adjust the reactor/turbine pressure regulating system pressure
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1l. Knowledge of the physical connections and/or cause-
effect relationships between REACTOR/TURBINE PRESSURE
REGULATING SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 REACLOr POWEE « « o o o o o o o o o o s s o o o o o o - 3.8 3.9
K1.02 REACLOr PreBBULE .+ « o o o o o o o o o o o o o o o o o 3.9 4.1
X1.03 Reactor water 1evel . « « « « « o o« o o o o o o o« o« « « 3.6 3.7
K1.04 Reactor steam flOW =« « « o « o o o o o o o o o » o « « 3.7 3.7
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SYSTEN:

241000 Reactor Turbine Pressure Regulating System

Tasks as noted previously

K/A NoO.

K1l.05
K1.06
K1l.07
Kl.08
K1.09

K1.10
Kl.11
Kl.12
K1.13
Kl.14
K1.15
Kl.16
Kl.17
Kl.18
Kl.19
K1.20
Kl.21
Kl.22
Kl.23
Kl.24
Kl.25
K1.26
K1.27
K1.28
K1l.29
K1.30
K1l.31
K1l.32
K1.33
K1l.34
K1l.35
K1.36
K1.37
K1.38

K2.

K2. 02

K3'

K3. 01

KNOWLEDGE

Main turbine steam flow .

Bypass valves . « ¢ ¢ ¢ ¢ ¢ ¢ 4 4 o o o o o e o o o o
Main stop/throttle valves . « v v v v« o o o o o « o .
CoNtrol/governor Valves o « o ¢ « o o o o o o o o o o
Combined intermediate valves: Plant-Specific . . . .
Front standard trip system . . .

RPS . & & ¢ ¢ ¢ ¢ ¢ ¢ o o o o &
FW extraction non-return valves
Bearing oil . . . . . . . . . .
A.C. electrical power . . . . .
D.C. electrical power . . . ., .
Component cooling water systems
Turbine chest warming: EHC~Only
Turbine shell warming: EHC-Only
Turbine acceleration . . . ., . .
Turbine speed e e e e o o o o o
Turbine inlet pressure . . . . .
Turbine trip . . . . . . .
Recirculation flow control system:
Main generator . . . . . . . . . .
Stator water cooling: Plant-Specifi
Main turbine PMG: Plant-Specific .
Condenser vacuum .
Reactor startup . .
Reactor heatup . .
Reactor cooldown .
Turbine protection
Turbine monitoring
FW extraction steam valves
EGC system: Plant-Specific . e o .
Low pressure stop and control valves: Plan -Specifi
Primary water system: Plant-Specific . . . . . . .
Turbine stress evaluator: Plant-Specific . . . . . .
PCIS/NSSSS: Plant-SpecifiC . « o o o & o o o o o . .

e ¢ o 4 e s o o o 0 ¢ 0 @
® 6 & & 4 o+ e & o & o s @

* o e

e o ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ 0 o
te o o ¢ o ¢ o ¢ o ¢ 0 0 @
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Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Pumps . « o ¢ ¢ ¢ v 4 4t e e e e e e e e e e e e
CoONLrols . ¢ ¢ & & v 4 4 o 4 e e e e e e e e e .

Knowledge of the effect that a loss or malfunction of
the REACTOR/TURBINE PRESSURE REGULATING SYSTEM will
have on following:

(CFR 41.7 / 45.4)

Reactor power © e st o e e 4 e s e e e e e e e
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IMPORTANCE
RO SRO
3.5 3.6
3.8 3.9
3.4 3.6
3.6 3.7
3.1 3.4
3.2 3.3
3.7 3.8
2.4 2.6
2.6 2.6
2.8 2.9
2.6 2.7
2.5 2.6
2.4 2.5
2.4 2.5
2.6 2.6
2.7 2.7
2.7 2.7
3.4 3.5
3.0 3.1
2.7 2.8
2.8 2.8
2.4 2.6
3.1 3.1
3.2 3.2
3.4 3.4
3.2 3.3
3.1 3.2
2.7 2.8
2.4 2.6
2.8 3.3
2.4 2.6
2.1% 2.1%
1.8 1.8%
2.7 2.8
2.1% 2.2%
2.1% 2.1%
4.1 4.1
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SYSTEM: 241000 Reactor/Turbine Pressure Regulating System

Taskse as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K3.02 Reactor Pressure . « o« o « « o o o o o o o o o o o o o 4.2% 4,3%
K3.03 Reactor water level . . « o ¢ o o o o o o o o o o o o o 3.7 3.8
K3.04 Reactor steam flOW . + o o« o o o o o o o o o o o o o « 3.8 3.9
K3.05 Main turbine steam flow . « « ¢ ¢ ¢ o ¢ o ¢ o o o o o o 3.7 3.7
K3.06 Bypass valves . . . e e o o o o s o s o e s o s e+ o 4.1* 4.1
K3.07 Main stop/throttle valves S 3.3
K3.08 Control/governor valves . « « « » o o s o s o o o o o o 3.7 3.7
K3.09 Combined intermediate valves: Plant-Specific . . . . . 3.2 3.3
K3.10 Front standard trip system . . . ¢ ¢« ¢ ¢« ¢ ¢ ¢ o« o o o« 2.9 3.0
K3011 RPS ¢ ¢ o ¢ e o e o -» e e o o e_6 o & o .06 & & o o & o 3.8 308
K3.12 FW extraction steam valves~ Plant-Speciflc e e o s s s 2.4 2.4
K3.13 FW extraction non-return valves . . . « « « ¢« ¢ ¢« « « » 2.3 2.4
K3.14 Component cooling water systems: Plant-Specific e oo 2.3 2.3
K3.15 Turbine chest warming: EHC-Only . . . e e o s . 2.8 2.8
K3.16 Turbine shell warming: EHC-0Only . « ¢« ¢ ¢ ¢ o o o + « 2.8 2.8
K3.17 Turbine acceleration . .« ¢ ¢ ¢ ¢ ¢ ¢ o o o ¢ o o o o o 2.7 2.8
K3.18 Turbine speed « « + o o o ¢« « o ¢ o o o o s o o o o o« o« 2.9 2.9
K3.19 Turbine inlet pressure . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o 2.7 2.7
K3.20 Turbine €rip .« « ¢ ¢ o ¢ ¢ ¢« ¢ o o o o o o o o o o« o o 3.3 3.4
K3.21 Recirculation flow control system: Plant-Specific . . 2.8 2.8
K3.22 Main generator . . ¢ « ¢ « + o o o o o s o o s o o o o 2.6 2.6
K3.23 Turbine trip testing: Plant-Specific . . . . . . . . . 2.8 2.9
K3.24 Reactor heatup . ¢ ¢ o ¢ o ¢ o o o o o o o o o o o o « 3.2 3.2
K3.25 Reactor COOLlAOWN .« « « « =+ o o o o o =« o o o o o o o o 3.3 3.3
K3.26 Turbine protection . . . . ¢ ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ o« o« « o 3.1 3.2
K3.27 Turbine monitoring . . e e s e o o s o e e e . . 2.4 2.6
K3.28 Low pressure stop and control valves: Plant-Sp cifie. 2.5 2.5
K3.29 PCIS/NSSSS . . . e e o s a2 o s s s s o o o s o o o o 2.9 3.1
K3.30 EGC: Plant-Spec;flc e o o e s o s s o o o e o o s s s« 3.0 3.0
K4. Knowledge of REACTOR/TURBINE PRESSURE REGULATING

SYSTEM design feature(s) and/or interlocks which
provide for the following:

(CFR 41.7)
K4.01 Reactor pressure control . . . . +. ¢« ¢« « ¢ « o« ¢« « « « 3.8 3.8
K4.02 Turbine inlet pressure control . . « « « « ¢« ¢« o « » o 3.3 3.3
K4.03 Turbine speed control « ¢« ¢« ¢ ¢« « ¢ ¢« o ¢ ¢ o s ¢« « « « 3.0 3.1
K4.04 Turbine acceleration control . . . « ¢« ¢ ¢ ¢ ¢ ¢+ « + « 2.8 2.8
K4.05 Reactor BCrAM . « « o o o o o o o o o o o o o o s o « « 3.7 3.8%
K4.06 Turbine trip . . . . e o o o o o o o +« . 3.6 3.7*
K4.07 Generator runback: Plant—Spechlc . e o o o o o 3.2 3.5
K4.08 Feedwater heater isolation: Plant-Specxflc e o e s o o 2.6 2.9
K4.09 Turbine chest warming: EHC-Only . . . « « ¢ ¢ &+ « « » 2.4 2.4
K4.10 Turbine shell warming: EHC-Only . . . . « « . « ¢« + » 2.5 2.5
K4.11 Load following: Plant-Specific . . . . e . 2.6 2.6
K4.12 Recirculation flow control: Plant-Spec;flc - 2.9
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SYSTEN: 241000 Reactor/Turbine Praessure Regulating Systenm

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K4.13 Turbine trip testing: Plant-Specific . . . « e e o 2.9 3.0
K4.14 Reactor/turbine pressure regulating system oil
cooling: Plant=-Specific .« ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ v ¢ 0o o . 2.2 2.4
K4.15 Automatic pump start . . . . ¢ . ¢ 4 e 0 v e e e . .. 2.6 2.6
K4.16 Reactor cooldown . .« « o« o o o o o o » o o o o o o +« « 3.3 3.4
K4.17 Turbine monitoring . « ¢ ¢ ¢ ¢ ¢ ¢ o 4 ¢ ¢ o o o o o . 2.4 2.6
K4.18 Turbine protection . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o« o« o ¢« « -« 2.8 2.8
K4.19 Steam bypass valve control . . . ¢« ¢« ¢ ¢ ¢ o o ¢« » o o 3.6 3.7
K5. Knowledge of the operational Implications of the

following concepts as they apply to REACTOR/TURBINE
PRESSURE REGULATING SYSTEM :
(CFR 41.5 / 45.3)

K5.01 Accumulator operation: Plant-Specific . . . . . . . . 2.0x 2.1
K5.02 Limit switch operation . . . . . . ¢ + ¢ ¢ v ¢ ¢ o o« . 2.1% 2.2
K5.03 Reactor power vs. reactor pressure . . . « « « « « « « 3.5 3.6
K5.04 Turbine inlet pressure vs. reactor pressure . . . . . . 3.3 3.3
K5.05 Turbine inlet pressure vs. turbine load . . . . . . . . 2.8 2.9
K5.06 Turbine speed measurement . « « + o « o = « o« « o« o« o » 2.3 2.3
K5.07 Unitized actuator operation: Fermi-Only . . . . . . . 2.5 3.0
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR/TURBINE

PRESSURE REGULATING SYSTEM :

(CFR 41.7 / 45.7)
K6.01 A.C. electrical POWEEr « « « « ¢ v o o o o o s s o« o« « o 2.8 2.9
K6.02 D.C. electrical POWEL . « « o« 2 o 2 o o « o o o o o « « 2.6 2.7
K6.03 Component cooling water systems . . . . . . + « ¢« « « « 2.5 2.5
K6.04 Recirculation flow control system: Plant-Specific . . 3.0 3.0
K6.05 Condenser vacuum . . « « « ¢ & o o o ¢« o o« o « « » « « 3.4 3.4
K6.06 Reactor pressure . « . o o o « o o o« o o « o » o o« « « 3.8+ 3.9
K6.07 Turbine inlet pressure . . . . .« ¢« ¢« v ¢ ¢« ¢« « ¢« « « « 3.4 3.4
K6 08 Reactor power . . . ¢ ¢« ¢ ¢ ¢ ¢ ¢ o o o o o o o s o« « « 3.6 3.7
K6 09 Main turbine steam flow . . « « ¢ ¢ & « + « o « « ¢ & o 3.1 3.1
K6.10 Bypass valves . . . e e o o o o e o s o o o s s e« o 3.6 3.7
K6.11 Main stop/throttle valves P 3.4
K6.12 Control/governor valves . . « « « o+ o o o « o o « « « « 3.3 3.4
K6.13 Combined intermediate valves: Plant-Specific . . . . . 3.1 3.2
K6.14 Bearing 0il . . . ¢ 4 & ¢ 4 4t 4 b e e 4 e s e e e e e o 2.7 2.8
K6.15 Turbine speed signal . . . . . ¢« ¢ ¢ &« ¢ s o o o « « « 2.3 2.4
K6.16 Stator water cooling system: Plant-Specific . . . . . 2.9 3.1
K6.17 Main turbine PMG: Plant-Specific . . . « . ¢« ¢ &« ¢« « . 2.7 2.8
K6.18 Low pressure stop and control valves: Plant-Specific. 2.6 2.7
K6.19 Primary water system: Plant-Specific . . . . . + + . . 2.1* 2.3
K6.20 Main generator . ¢ o« ¢ ¢ ¢ o o ¢ 2 o o 4 o s o o s o o 2.8 3.0
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S8YSTEM:

Tasks as noted previously

KX/A NoO.

Al.

Al1.01
Al. 02
A1.03
A1.04
Al.0S
A1.06
Al.07
Al.08
Al.09
Al.10
Al.11

Al.12

Al.13
Al.14
Al.15
Al.1l6
Al.17

Al.18
Al.l9

Aal.20
Al.21
Al.22
Al.23
Al.24
Al.25
Al.26

A2.

A2.01
A2.02

ABILITY

241000 Reactor/Turbine Pressure Regulating System

Ability to predict and/or monitor changes in

parameters associated with operating the

REACTOR/TURBINE PRESSURE REGULATING SYSTEM controls

including:
(CFR 41.5 / 45.5)

Reactor pressure . « « « o -«
Reactor power « « « « « ¢ o o
Reactor water level . . . . .
Main turbine inlet pressure .
Reactor steam flow . . . . .
Ma in turbine steam flow . .
Bypass valve position . . . .
control/governor valve position . . .

Main stop throttle valve position .
Combined intermediate valve positxon.

e o o o o o o

e o o o o o o
e ¢ o o o o @
e o o o & & o
e o o o e o o
e o o o o o o

Reactor/turbine pressure regulating system oil

pressure: Plant-Specific . . . . .

. ¢ o

Reactor/turbine pressure regulating system load

set/reference: Plant-Specific . . .
Main turbine speed . . . « ¢ o o o o
Pressure setpoint/pressure demand . .
Maximum combined flow limit . . . . .
Load limit set: Plant-Specific . . .

¢« & o o o
¢« o o o o

Reactor/turbine pressure regulating system oil pump

current: Plant-Specific . . . « . &

Reactor/turbine pressure regulating system reservoir

oil level: Plant-Specific . . . . .

e o o o o

e o o o o o

Plant-Specific.

Reactor/turbine pressure regulating system reservoir

oil temperature: Plant-Specific . .
Servo valve currents: Plant-Specific
Main condenser vacuum . . .
Reactor cooldown . « « «

* o o o

Main turbine vibration . . . . . . .
Main turbine eccentricity . . . . . .
Main turbine expansion . . . . . . .
Governor valve limit: Plant-Specific

Ability to (a) predict the impacts of

the REACTOR/TURBINE PRESSURE REGULATING SYSTIEM ;

e ¢ o ¢ o o o

the

e o o o

e o o o ¢ & o @
o o o o o o o
o & o o o o o
e o e o o o
e ¢ ¢ ¢ o o o

following

(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)

e & o & o & o o

o
=

and

Loss of turbine inlet pressure signal . . . « « « « « &

High reactor pressure . . « « « « « »

3.3-15
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IMPORTANCE
RO SRO
3.9 3.8
4.1* 3.9
3.7 3.7
3.1 3.1
3.5 3.6
3.2 3.2
3.8 3.7
3.3 3.2
3.3 3.3
3.3 3.2
2.7 2.7
2.9 2.8
2.7 2.7
3.4 3.4
3.1 3.1
3.3 3.3
1.9% 1.9%
2.1% 2,.0*
2.0* 1.9*
2.2% 2.1%
3.4 3.4
3.4 3.3
2.8 2.8
2.6 2.7
2.6 2.6
2.4 2.4
3.5 3.7
3.7 3.7
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SYSTEM:

241000 Reactor/Turbine Pressure Regulating Systenm

Tasks as noted previously

K/A No.

A2.03
A2.04
A2.05
A2.06

A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14
A2.15
A2.16
A2.17
A2.18
A2.19
A2.20

A2.21

A2.22
A2.23
A2.24
A2.25

A3.

A3.01
A3.02
A3.03
A3.04

A3.05
A3.06
A3.07
A3.08
A3.09
A3.10

A3.11
A3.12

ABILITY

Failed open/closed bypass valve(S) . « « « o o o o« &
Failed open/closed control/governor valve(s) . . . .
Failed open/closed main stop valve(s) . « . . . . .
Low reactor/turbine pressure regulating system oil
pressure: Plant-Specific . .
Loss of condenser vacuum . . .
Main turbine overspeed . . . .
Loss of generator locad . . . e e o
Loss of stator water cooling: Plant-Specific

e o & o o e o o -
¢ e o o o e o
® * e e e o o
.

Loss of A.C. electrical power . « . « + . .
Loas of D.C. electrical power . « « . . . .
Loss of component cooling water systems . .
Loss of main turbine PMG: Plant-Specific . . . . .
Loss of main turbine speed feedback: Plant-Specifi
Low turbine inlet pressure (loss of pressure signal)
Turbine trip: Plant-Specific . . . v v v v o ¢ o o« .
Generator trip: Plant-Specific . . . . . . . .
Reactor SCram . « « ¢ v ¢ ¢ ¢« o o « o o o o o o
Low reactor/turbine pressure regulating system o
level: Plant=SpecifiC . . ¢ ¢ v 4o 4 4 o o o «
Reactor/turbine pressure regulating system pump
Plant=-Specific . v v ¢ ¢ ¢ ¢ ¢ ¢ o o o o o
Turbine high vibration . . . . . . . . ..
Turbine high eccentricity . . . . . . . . . .
Turbine high differential expansion . . . .
Loss of primary water system: Plant-Specific

¢« 0 & o o o ¢ 0
¢ o o ¢ o o o
o o & ¢ o o o+ @

o o

[ s

o o o o o (to e o
3]
[ o
.’do

.
-
e o
.

Ability to monitor automatic operations of the

REACTOR/TURBINE PRESSURE REGULATING SYSTEM including:
(CFR 41.7 / 45.7)

Turbine speed control: Plant-Specific . . « . « . .
Turbine acceleration control: Plant-Specific . . . .
Turbine inlet pressure control . . . . « . « « o . .
Reactor/turbine pressure regulating system pump start:
Plant=Specific . . . . & & 4 ¢ ¢ ¢ 4 v o o o o o o «
Reactor/turbine pressure regulating system low
pressure turbine trip: Plant-Specific . . . . . . .
Reactor/turbine pressure regulating system low
pressure reactor scram: Plant-Specific . . . . . . .
Reactor/turbine pressure regulating system oil
temperature control: Plant-Specific . . . -
Steam bypass valve operation . . . . . . . . .
Control/governor valve operation . . . . . .
Main stop/throttle valve operation . . . o e
Combined intermediate valve operation: Plant-Specific
Turbine trip testing . . . & 4 ¢ 4t 4 4 4 4 4 4 0 o .
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IMPORTANCE
RO SRO
4.1*% 4.2%
3.7 3.8
3.8 3.9
3.1 3.2
3.7 3.6
3.3 3.3
3.4 3.5
3.1 3.2
3.1 3.1
2.7 2.8
2.6 2.7
2.7 2.7
2.4 2.4
3.4 3.4
3.8 3.8
3.5 3.5
3.8 3.8
2.5 2.6
2.7 2.8
2.8 2.9
2.6 2.6
2.4 2.5
2.1 2.3

o ¢ ¢ o o o
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2.7
2.6
2.7
2.5
2.8
3.3
2.3
3.8
3.2
3.3
3.1
- 2.9



SYSTEM:

— e

241000 Reactor/Turbine Pressure Regulating System

Tasks as noted previously

K/A NO.

A3.13
A3.14
Aa.ls
A3.16
A3.17
A3.13

Ad.

A4.01
A4.03
A4.04
A4.05
A4.06
A4.07
A4.08
A4.09

A4.10

A4.11
A4.12
A4.13
Ad.14
A4.15
A4.16
A4.17
A4.18
A4.19

KNOWLEDGE

FW heater isolation: Plant-Specific . . . .
Grid load following: Plant-Specific . . . .

e

Recirculation pump flow control: Plant-Specific

Lights and alarms . « « ¢ ¢ o o o ¢ o o s o o
Turbine runbacCk « ¢« « o ¢ o o o o o o o o o o
Turbine startup: Plant-Specific . . . . . .

Ability to manually operate and/or monitor in
control room:
(CFR 41.7 / 45.5 to 45.8)

Reactor power . . « « . .
Reactor water level . . .
Reactor steam flow . . .
Main turbine steam flow . .
Bypass valves (operation) . . . . . .
Main stop/throttle valves (operation) .
Control/governor valves (operation) . .
Combined intermediate valves (operation)

e o o
e o o o
¢« o o o
e & o 0
e o o o
e o o o
* o o o o

1l

P

Specific .« + ¢ ¢ o o o . e o o o @

Reactor/turbine pressur regﬁlating system pumps:

Plant-Specific . . . .
Turbine speed . . . . .
Turbine acceleration .
Turbine inlet pressure
Turbine trip . . « .
Generator load . . . .
Lights and alarms . « « « « « « =«
Turbine chest warming: Plant-Specific
Turbine shell warming: Plant~Specific’
Turbine panel controls . . . « . « « &

e o o o ¢ o o .

¢ o o o o o o o o
¢ & o o o o o o o o
s 8 & & o o o & o
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IMPORTANCE
RO SRO
e o o o o 2.7 2.8
e o o o o« 2.6 2.7
e o o 2.8 2.9
e o o o « 3.0 2.9
e o o o + 3.3 3.4
. - L] L ] o 3.0 3 O
the
e o o o+ 3.9 4.0
e o ¢ o o« 3.8% 3,9%
e o o o« « 3.6 3.7
e o o o o« 3.3 3.3
e o s o o« 3.9 3.9
e o o o « 3.5 3.4
L ] L] L] * L] 3.5 3.4
ant-
e o o o o 3.2 3.1
. . - L * 209 209
e o e e s 3.1 3.1
e « o « « 3.0 3.0
e e s o o 2.9 2.9
e o o o o+ 3.8 3.7
e o o o« o 3.2 3.2
e o o o o« 3.3 3.2
e o o o o 2.9 2.8
e o o o o 2.9 2.8
e « o o« o 3.5 3.4

1



SYSTEN:

239002 Relief/Safety Valves

TASK: Place the automatic pressure relief valves in service

K/A NO.

Kl.

K1l.01
Kl.02
K1.03
K1.04
K1.05
K1.06

K1.07

K1.08
K1.09

K2.01

K3.

K3.01
K3.02
K3.03

K4.

K4.01

K4.02

K4.03

K4.04

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between RELIEF/SAFETY VALVES and
the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Nuclear boiler . . .
SPDS/ERIS/CRIDS/GDS:

Plant-Specific .
Nuclear boiler instrument system . . .
Main steam . . . . . . . . ... ...
Plant air systems: Plant-Specific . .
Drywell instrument air/ drywell pneumati

e ¢ o o o
* o o o o
* o o o o
e o o o o

8
Specific . . . . . . . 4 0 4 e e . .
Suppression pool . . . . . . . . . .
Automatic depressurization system .
Drywell pressure (for safety valves whic
the drywell airspace): Plant-Specific

. e o o

Plant-

ischarge to

.
.
.
.
.
:
.
. e
.
d
® o e o o o

c
h

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

SRV solenoids © * o o e o o o e s o o o o o e s e o

Knowledge of the effect that a loss or malfunction of
the RELIEF/SAFETY VALVES will have on following:
(CFR 41.7 / 45.4)

Reactor pressure control . . . « o« v v o o o o o o
Reactor over pressurization e o o o o o o s o o o
Ability to rapidly depressurize the reactor e o e

Knowledge of RELIEF/SAFETY VALVES design feature(s)
and/or interlocks which provide for the following:
(CFR 41.7)

Insures that only one or two safety/relief valves
reopen following the initial portion of a reactor
isolation event (LLS logic): Plant-Specific . . . .
Minimizes containment fatigue duty cycles resulting
from relief valve cycling during decay-heat~dominant
period late in an isolation transient (LLS logic):
Plant-Specific . . . . . . . . . e o e o o o o o
Prevents siphoning of water into SRV discharge piping
and limits loads on subsequent actuation of SRV’s .
Ensures even distribution of heat load to suppression

pool, and adequate steam condensing . . . . . . . .

NUREG-1123, Rev. 1 3.3-18
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IMPORTANCE
RO SRO
3.8 3.9
2.5 2,9
3.5 3,6
3.6 3.7
3.1 3.3
3.4 3.6
3.6 3.8
4.0* 4.1
4.0 4.0
2.8% 3.2%*
3.9 4.0
4.2* 4.4
4.3* 4.4
3.9 4.0
3.4 3.6
3.1 3.3
3.4 3.6



S8YSTEM:

239002 Relief/Safety Valves

Tasks as noted previously

K/A NO.
K4005

K4.06
K4.07

K4.08
K4.09
KS.

K5.01
K5.02
K5.03
K5.04

K5.05
KS5.06

K6.

K6.01
K6.02
K6.03
K6.04
K6.05

Al.

Al.01
Al.02
Al.03
Al.04
Al1.05
Al.06
Al.07
Al.08
Al.09

KNOWLEDGE

Allows for SRV operation from more than one location:
Plant=SpacifiC . ¢ ¢ o o ¢ o o o o o o o o o o o o o o
Detection of valve leakage . « « « o o ¢ o o s o o o o
Minimum steam pressure required to keep SRV open or to
open SRV . ¢ o o o o s o o o o o o s o o o o o o s o o
Opening of the SRV from either an electrical or
mechanical signal ., .« « ¢ ¢ ¢ ¢ ¢ ¢ o o o o ¢ o o o
Manual opening of the SRV . +. &« ¢ ¢« ¢ & ¢ ¢ o o o o o &

Knowledge of the operational implications of the
following concepts as they apply to RELIEF/SAFETY
VALVES :

(CFR 41.5 / 45.3)

Relief function of SRV operation . . .
Safety function of SRV operation . . .
Acoustical monitoring: Plant-Specific
Tail pipe temperature monitoring . . .
Discharge line quencher operation . . . .
Vacuum breaker operation . . . . « ¢ ¢ ¢ ¢ ¢ o o .

.
[
.
L3
.
.
.

Knowledge of the effect that a loss or malfunction of
the following will have on the RELIEF/SAFETY VALVES :
(CFR 41.7 [ 45.7)

Nuclear boiler instrument system (pressure indication)
Air (Nitrogen) supply: Plant-Specific .
A.C. power: Plant-Specific . . . . . . .
Do c. pOWEt: Plant-speCific e o o o o e e
Discharge line vacuum breaker . . . . . .

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the RELIEF/SAFETY
VALVES controls including:

(CFR 41.5 / 45.5)

Tail pipe temperature . . . . . . . . . .
Acoustical monitor noise: Plant-Specific
Air supply: Plant-Specific . . .
Reactor pressure . . « . ¢ ¢ .« & . .
Reactor water level . . . . . . . o o
Reactor power . « « « « ¢ o o o « o
Turbine load . . . . . .« o
Suppression pool water temperature . . .
Indicated vs. actual steam flow: Plant-Spec

oo o o ¢ o o o
Hee o o s o o o o

¢ s e s e o o o
e o o 5 s 0 0 o
¢ o o o s s e o
® o o s s s 0 o

e

IMPORTANCE
RO SRO
3.6 3.7
3.5 3.7
3.1 3.2
3.6 3.7
3.7 3.6
3.4 3.5
3.7 3.8
3.7 3.8
303 305
2.6 2.9
2.7 3.0
3.2 3.4
3.4 3.5
2.7% 2.9
3.0 3.2
3.0 3.2
3.3 3.4
3.7 3.8
2.8 2.9
3.8 3.8
3.7 3.8
3.7 3.8
2.9 3.0
3.8 4.1
3.1 3.3
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SYSTEM: 2395002 Relief/Safety Valves

Tasks as noted previously

K/A NO.

Mo

A2.01
A2.02
A2.03
A2.04

A2.05
A2.06

n3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09

34.

A4.01
A4.02
A4.03
A4.04
A4.05
n4.06
A4.07
A4.08

ABILITY

Ability to (a) predict the impacts of the following on

the RELIEF/SAFETY VALVES ; and (b) based on those

predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions

or operations:
(CFR 41.5 / 45.6)

stuck open vacuum breakers
L e aky SRV * L] L] . - * * L] .
Stuck open SRV . . . . « &
ADS actuation « « ¢ « 4 o o

Low reactor pressure . . . .
Reactor high pressure . . . . « . . . .

* o o o
* o o o
o o o o
e o o o
* o o o
* o o o

Ability to monitor automatic operations
RELIEF/SAFETY VALVES including:
(CFR 41.7 [ 45.7)

SRV operation after ADS actuation. . . .
SRV operation on high reactor pressure
Tail pipe temperatures . . . .

Acoustical monitor noise: Plant-Specific

Suppression pool temperature . .
Reactor pressure . . « « « « o
Reactor water level . . . . . . .
Lights and alarms . . « « « « « &
Low low set logic: Plant-Specific

e o o
* o
e o
o o

-

of the

.

® 6 o o ¢ ¢ o+ o
e ¢ o ¢ s 0+ o o
e o & ¢ 0o & o o o
e & ¢ o o & ¢ o o

Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

SRV’B ¢ ¢ o o ¢ o ¢ o o o s o o o o o o
Tail pipe temperatures .

Acoustical monitor noise: 'Piaﬁtlséeéifié .

Suppression pool temperature . . . . .
Reactor pressure . . . « ¢« ¢ o o + « «
Reactor water level . . . « & ¢ « o o &«
Lights and alarms . . . . .

Plant air system pressure: Plant-Specific

e

¢ o o o o & s o

IMPORTANCE
RO SRO
3.0 3.3
3.1 3.2
4.1  4.2%
4.1% 4,2%
3.2 3.4
4.1  4.3%*
3.8* 3.9%
4.3* 4.3*
3.6 3.6
3.6 3.7
4.1% 4.2%
4.1* 4.1*
3.8 3.9
3.6 3.6
3.9 3.9
4.4% 4.4%
3.6 3.7
3.8 3.9
4.3% 4.3*
4.3% 4.3%
3.9 4.1
3.6 3.6
3.2 3.2



3.4 Heat Removal from heactor Core

206000
209002
207000
202001
239001
245000
217000
202001

203000

205000

High Pressure Coolant Injection System

High Pressure Core Spray System

Isolation (Emergency) Condenser

Low Pressure Core Spray System

Main and Reheat Steam System

Main Turbine Generator and Auxiliary Systems
Reactor Core Isolation Cooling System
Recirculation System

Residual Heat Removal /Low Pressure Coolant Injection:
Injection Mode

Shutdown Cooling System (RHR Shutdown Cooling Mode)

3.4-1 NUREG-1123, Rev.
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SYSTEM:

TASK:

K/A NoO.

Kl.

K1.01
Kl 02
K1l 03
K1.04

K1l 05
K1 06
K1.07
K1 08
K1 09
K1.10
K1l.11
K1 12
K1 13
K1.14
K1l 15
Kl 16

206000 High Pressure Coolant Injection Systea

Place the high pressure (Feedwater) coolant injection system (FWCI) in
standby readiness
Monitor the high pressure (feedwater) coolant injection system operation
Return the high pressure (feedwater) coolant injection system to stand-
by readiness after automatic initiation
Perform lineups of the high pressure coolant injection system (write in)
Manually initiate high pressure coolant injection
Perform high pressure coolant injection (HPCI) simulated automatic
actuation test
Perform high pressure (feedwater) coolant injection flow rate test
Perform high pressure (feedwater) coolant injection (HPCI) pump
operability test
Perform high pressure (feedwater) coolant injection motor operated valve
operability test
Perform HPCI subsystem logic system functional test
Perform HPCI subsystem automatic isolation logic system functional test
Perform HPCI system inoperable test
Perform HPCI turbine overspeed test
Perform high pressure (feedwater) coolant injection operability test
when reactor core isolation cooling is inoperable

IMPORTANCE

EKNOWLEDGE RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between HIGH PRESSURE COOLANT
INJECTION SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel: BWR—2,3,4 . ¢ o ¢« o o o o o o o o o o
Reactor water level: BWR=2,3,4 . <« ¢ ¢ 2 o ¢ o o o o «
Reactor pressure: BWR=2,3,4 . ¢ ¢ ¢ ¢ o o « o o o o o
Reactor feedwater system: BWR-2,3,4 . . . . .

Condensate storage system: BWR-2,3,4 .
Suppression chamber: BWR-2,3,4 . . . .

mw\omb(ﬂb?O\lQ\lO\mom

VWO OROIIO 0O

D.C. power: BWR-2,3,4 . ¢« « ¢ « o »

A.C. power: BWR-2,3,4 ¢ ¢ o o ¢ o o

ECCS keep fill system: BWR-2,3,4(P-Spec
Condensate storage and transfer system: BWR-2
PCIS: BWR-2,3'4 e © o o o o e o o & o o o
Nuclear boiler instrumentation: BWR-2,3,4
Main condenser: BWR-2,3,4(P-Spec) . . .
SBGT: BWR-2,3,4(P-SpeC) . « o « o o « =
Plant air systems: BWR-2,3,4 . . . « . .
Containment/Torus pressure: BWR-2,3,4 .

o o s s 0
DY

¢« o s s @
* *

)

*

*

¢ & o ¢ o 6 ™ e o 0 0 o

w
® 0 6 ¢ ¢ o wm & 0 0 0 @

o
* 6 6 0 0 0o 0 & ¢ ¢ v @
e o 8 & 0 o o o o ¢ 0+ @
WD WLWLWWLWDbWLLWW WWDW
® o o ¢ ¢ o @ ¢ & 0 s @
WRNHWNWWLWWHBWWLWWWWDbW
® 6 o o 6 0o 6 ¢ ¢ o ¢ o
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SYSTEM: 206000 High Pressure Coolant Injection System

K/A NO.

K2.01
K2.02
K2.03
K2.04

K3.

K3.01
K3.02
K3.03

K4 .

K4.01
K4.02
K4.03
K4.04
K4.05

K4.06

K4.07
K4.08
K4.09
K4.10
R4.11
K4.12
K4.13
K4.14
K4.15

K4.16

K4.17

K4.18
K4.19

NUREG-1123,

KNOWLEDGE

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

System valves: BWR-2,3,4 e o o o o o o
System pumps: BWR-2,3,4 . . . . .+ o o .
Initiation logic: BWR-2 3,4 ... . .
Turbine control circuits. BWR-2, 3, 4 o

o e o o
s o o o
e o e o
UK N T A
e o o o
e o o 0

Knowledge of the effect that a loss or malfunction of
the HIGH PRESSURE COOLANT INJECTION SYSTEM will have
on following:

(CFR 41.7 / 45.4)

Reactor water level control: BWR-2,3,4 e o o o o o
Reactor pressure control: BWR=2,3,4 . ¢ o « o o o &«
Suppression pool level control: BWR-2,3,4 . . . . .

Knowledge of HIGH PRESSURE COOLANT INJECTION SYSTEM
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

Turbine trips: BWR-2,3,4 . . . . . &
System isolation: BWR-2,3,4 . . . . .
Resetting turbine trips: BWR-2,3,4 .
Resetting system isolations: BWR-2,3,4 .
Preventing water hammer in turbine exhaust llne
(procedural control): BWR-2,3,4 . . ¢ ¢ ¢ &« o « « &
Preventing water hammer in pump discharge line
(procedural control ): BWR-2, 3, 4 « o o
Automatic system initiation: BWR-2,3,4
Manual system initiation: BWR-2,3,4 . .
Automatic flow control: BWR-2,3,4 . . .
Surveillance for all operable components: BWR-2,3
Turbine speed control: BWR-2,3,4 . o
Condensation of shaft sealing steam: BWR-2, 3 4
Turbine and pump lubrication: BWR-2,3,4 . . .
Control oil to turbine speed controls: BWR-2,3,4
Low speed turning of the turbine rotor: BWR-2,3,4(P-
Spec) e o o o o e o o o e s s o o o c e e o o o o
Minimizing fission product concentratlon in the
condensate storage tank (valve closures on system
initiation): BWR-2,3,4(P-Spec) c o e o s o o o = e
Protection against draining the condensate storage
tank to the suppression pool: BWR-2,3,4 . . . . .
Pump minimum flow: BWR-2,3,4 o o « e o e s .
Automatic transfer of HPCI pump suctlon. BWR-2,3,4

L L]
3 3
.

.
3 .
e o .
e o ¢ o

® s e N o o e
=Y

Rev. 1 3.4-4
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IMPORTANCE
RO 8RO
3.2% 3.3%
2.8% 3.1%
2.8% 2.9%
2.5% 2,7*
4.0 4.0
3.8% 3.8%
3.4* 3.5%
3.8 3.9
3.9 4.0
4.2 4.1
4.0 3.9
3.1 3.4
3.2 3.4
4.3* 4.3
4.2% 4.3
3.8 3.9
3.7 3.8
3.4 3.5
2.9 3.0
3.0 3.1
3.4 3.4
3.2 3'2
3.1 3.3
3.4 3.4
3.2 3.3
3.7 3.8



SYSTEM: 206000 High Pressure Coolantrlnjection Systenm

T&Bks as ﬁoté& previoualy

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
KS. Knowledge of the operational implications of the

following concepts as they apply to HIGH PRESSURE

COOLANT INJECTION SYSTEM @

(CFR 41.5 / 45.3)
K5.01 Turbine operation: BWR~2,3,4 . « « « ¢ ¢ ¢ +« & & o« +» o 3.3 3.4
K5.02 Turbine shaft sealxng BWR~2,3,4 . . « ¢« + « « « « . . 2.8 2.9
K5.03 GEMAC controllers: WR-2,3,4(P-Spec) « « « « « « « - o 3.1 3.1
K5.04 Indications of pump cavxtation. BWR~2,3,4 . . . . . . 2.6 2.7
K5.05 Turbine speed control: BWR-2,3,4 « « « + « + « + «» « +» 3.3 3.3
K5.06 Turbine speed measurement: BWR~2,3,4 e e e s e o e« o . 2.6 2.8
K5.07 Systém venting: BWR-2,3,4 . . . . + . . ¢ . . . . . . 2.8 2.8
K5.08 Vacuum breaker operation: BWR-2,3,4 . . . . . . . . . 3.0 3.2
K5.09  Testable check valve operation: BWR-2,3,4 . . . . . . 2.7% 2.8
K5.10 Assist core cooling: BWR-2,3,4 . .« « + « « « ¢« « « . . 3.5 3.5
Ké6. Knowledge of the effect that a loss or malfunction of

the foIlowing will have on the HIGB PRESSURE "COOLANT

INJECTION SYSTEM :

(CFR 41.7 [/ 45.7)
K6.01 Plant air systems: BWR-2,3,4 . . « « +« o « « o o« & - « 2.3*% 2.3
K6.02 D.C. power: BWR-2,3,4 .+ . '« % ¢ ¢ ¢« o o« < o « o« « « « 3.3 3.7
K6.03 A.C. power: BWR=2,3,4 . ¢ « ¢« o o o o o o o o « o« o o 2.9 3.1
K6.04 Condensate storage tank level: BWR-2,3,4 . . . . . . . 3.5 3.7
K6.05 Suppression pool level: BWR-2,3,4 . . . . . . . . . . 3.5 3.7
K6.06 SBGTS: BWR-2,3,4(P=SPEC) « « ¢ « ¢ o o o o « = « « « +» 3.1 3.2
K6.07 ECCS keep fxll system- BWR-2,3,4(P-Spec) . « + . « - . 3.4 3.4
K6.08 Reactor pressure: BWR-2,3,4 . . . . . . . . e « « . 3.8 3.8
K6.09 Condensate storage and transfer system: BWR-2, 3,4 . . 3.5 3.5
K6.10 PCIS: BWR~2,3,4 +« &« v o o o o o o o o o o« o « « « « « 3.8 4.0
K6.11 Nuclear boiler instrumentation: BWR-2,3,4 . . . . . . 3.6 3.7
K6.12 Reactor water level: BWR=2,3,4 . ¢ o « « o o o o o « «» 4.2*% 4.3

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the HIGH PRESSURE
- COOLANT INJECTION SYSTEM controls- includings— ——--- -
(CFR 41.5 / 45.5)

Al1l.01 Reactor water level: BWR=2,3,4 ¢ « ¢ ¢« ¢ o ¢« ¢« « o « « 4.3* 4.4
21.02 Reactor pressureé: BWR-2,3,4 . . . . . .+ ¢ ¢« ¢ o o . .o 4.2% 4.2
Al1.03 Condensate storage tank level: BWR-2,3,4 . . . . . . . 3.5 3.6
Al1.04 Suppression pool level: BWR-2,3,4 . « « « « « « « « o 3.7 3.8
Al.05 Suppression pool temperature: BWR-2,3,4 . . . . . . . 4.1 4.2
Al1.06 System flow: BWR=2,3,4 « ¢« « ¢ ¢ « o ¢« ¢ o « o o« « « « 3.8 3.7
Al.07 System discharge pressure: BWR-2,3,4 . . . « + « « « « 3.7 3.6
al.08 System lineup: BWR-2,3,4 . . . & ¢« ¢« « ¢« o+ o« o« = « « - 4.1* 4.0
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SYSTEM: 206000 High Pressure Coolant Injection Systeam

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
Al.09 Turbine speed: BWR=2,3,4 . v ©v ¢ « o o o o« o« o« « o« « 3.5 3.4
A2. Ability to (a) predict the impacts of the following on

the HIGH PRESSURE COOLANT INJECTION SYSTEM ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Turbine trips: BWR=2,3,4 « « ¢ « o ¢ o ¢ o o o o o o« » 4.0 4.0
a2.02 Valve ClOBures: BWR-2,3,4 ® o o e+ o & e e e o e o e e 3.5 3.5
A2.03 Valve openings: BWR-2,3,4 . . ¢« ¢« « « ¢« ¢« o « o« « « . 3.5 3.5
A20°4 A.C. failures: BWR-2'3,4 ® ® e & o e o & o e+ e o o o o 2-7* 300*
A2.05 D.C. failures: BWR=2,3,4 « + « v « « o « = o o o« o « « 3.5 3.8*
A2.06 Inadequate system flow: BWR-2,3,4 . +. « « ¢« « « « « « 3.3 3.5
A2.07 Low suppression pool level: BWR-2,3,4 . « « « « « « « 3.4 3.6
A2.08 tHigh suppression pool temperature: BWR-2,3,4 . . . . . 3.9 4.2
A2.09% tLow condensate storage tank level: BWR-2,3,4 . . . . . 3.5 3.7
A2.10 sthem iSOlatiOIl: BWR-2,3,4 ® @ o o o e o o o e ¢ o o 400 4.1
aA2.11 Low reactor water level: BWR=2,3,4 v v ¢ « « o o » « « 4.1 4.2
A2.12 Loss of room cooling: BWR-2,3,4 . & v ¢ v« « o « o « - 3.4 3.5
A2.13 Loss of applicable plant air systems: BWR-2,3,4 . . . 2.4*% 2.4%
A2.14 Flow controller failure: BWR=2,3,4 « « v o & o « « = « 3.3 3.4
A2.15 Loss of control oil pressure: BWR-2,3,4 . . . . . . . 3.4 3.5
A2.16 High drywell pressure: BWR-2,3,4 ¢ « « v « « « « « « . 4.0 4.1
A2.17 tHPCI inadvertent initiation: BWR-2,3,4 . +. « . . . . . 3.9 4.3*
A3. Ability to monitor automatic operations of the HIGH

PRESSURE COOLANT INJECTION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Turbine speed: BWR=2,3,4 ¢ + + « « v « o« o o o « « « « 3.6 3.5
A3o°2 System FlOW: BWR-2,3’4 ® o o o & o e o o & & o e e e o 308 308
A3003 System 1ineup: BWR-2’3,4 ® o e o o o o o 6 o e e o o o 3-9 308
A3.04 Reactor pressure: BWR-2,3,4 . . ¢ ¢ v v v o o« o o « « 4.2% 4.1
A3.05 Reactor water level: BWR-=2,3,4 . . «v v v ¢ ¢ o o o « . 4.3% 4.3
A3.06 System discharge pressure: BWR-2,3,4 . « +« « o « . . . 3.8 3.8
A3.07 Lights and alarms: BWR~2,3,4 + « « « « « v = « « o o« « 3.9 3.8
A3.08 Condensate storage tank level: BWR-2,3,4 . + ¢ « « o . 3.7 3.6
A3.09 Response to system isolation: BWR-2,3,4 . « o & « o« . 4.2% 4.1
ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Turbine speed controls: BWR-2,3,4 . + v « o « « « « . 3.8 3.7
24,02 Flow controller: BWR=2,3,4 v ¢ v « v « o o o o« o o « « 4.0 3.8
A4.03 Turbine temperatures: BWR=2,3,4 . « ¢ o o o « « o « . 3.1 3.0
A4.04 Major system valves: BWR-2,3.4 « « « v o « « o o o« « « 3.7 3.7
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SYSTEM: 206000 High Pressure Coolant Injection System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
24.05 Reactor water level: BWR-2,3,4 ¢ ¢ ¢ o o o o o o o « o 4.4% 4.4%
A4.06 Reactor pressure: BWR=2,3,4 . ¢ « ¢ ¢ o ¢« o o o o o « 4.3*% 4.3%
A4.07 Condensate storage tank level: BWR-2,3,4 . . . . . . . 3.5 3.5
A4.08 Suppression pool temperature: BWR-2,3,4 . . . . . . . 4.1* 4.1
A4.09 Suppression pool level: BWR-2,3,4 . « + « « « « + » . 3.8 3.7
24.10 System pumps: BWR-2,3,4 . . ¢« ¢ ¢ + o o o o o o o« o 3.7 3.5
A4.11 Turning gear: BWR-2,3,4(P-Spec) . « « « « « « + « o« o« 3.0 3.0
A4.12 Turbine trip controls: BWR-2,3,4 . « ¢« ¢« « ¢« « + «» « o 4.0 3.9
A4.13 Turbine reset control: BWR-2,3,4 . « « ¢« ¢« « ¢ « « « « 4.1* 4.0
A4.14 System auto start control: BWR-2,3,4(P-Spec) . . . . . 4.2* 4.1



SYSTEM: 209002 High Pressure Cora Spray System (HPCS)

TASK: Perform lineups on the core spray system
Place core spray (CS) system in standby readiness
Monitor automatic operation of core spray system
Shutdown core spray cooling system
Perform core spray simulated automatic actuation test

Perform core spray pump operability test
Perform core spray system inop test
Conduct core spray - cold shutdown valve testing

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
R1l. Knowledge of the physical connections and/or cause-~

affect relationships between HIGH PRESSURE CORE SPRAY

SYSTEM (HPCS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
X1.01 Condensate transfer and storage system: BWR-5,6 . . . 3.4 3.4
K1.02 Suppression Pool: BWR=5,6 . . +. « ¢« « + « ¢« « =« « « « 3.5 3.5
X1.03 Water leg (jockey) pump: BWR-5,6 . . « ¢« ¢« « « « « « « 3.0 3.0
XK1.04 HPCS diesel generator: BWR-5,6 . . «. « « « « « « « « « 3.8 3.8
K1.05 Standby liquid control system: Plant-Specific . . . . 2.8 2.8
K1.05 Suppression pool cleanup system: BWR~5,6 . . . « . . . 2.0 2.0
K1.07 ECCS room coolers: BWR-5,6 . « o ¢ ¢ ¢« o o o o o o « « 2.4 2.4
K1.08 Component cooling water systems: BWR-5,6 . . . . . . . 2.4 2.6
K1.09 Leak detection: BWR=5,6 . . ¢ ¢ ¢« ¢ o ¢« o o o o« o o« « 2.5 2.5
K1.10 Suppression poocl suction strainers: BWR-5,6 . . . . . 2.1* 2.1
K1.11 Adequate core cooling: BWR=5,6 « « « o « « « « = « « « 3,8 4.0
K1.12 Reactor vessel: BWR=5,6 . . ¢ ¢ ¢« ¢« v« ¢« « « o« o« « « » 3.4 3.6
K1.13 Instrument nitrogen: BWR-=5,6 . ¢« « ¢« ¢ ¢ ¢ « o o o o« o« 2.7 2.7
K1l.14 Plant air systems: BWR-5,6 « « « ¢« o o ¢ o o ¢ ¢« o o o« 2.6 2.6
R2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Pump electrical power: BWR=5,6 ¢« « « ¢« « « = « « o o « 3.2 3.3
R2.02 Valve electrical power: BWR~5,6 . . . « « « v« « « « « 2.8 2.9
K2 . 03 Initiation lOgiC: BWR-S ’ 6 ® & & o e e e e e o e o o o 2 . 8 2 . 9
K3. Knowledge of the effect that a loss or malfunction of

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) will have

on following:

(CFR 41.7 / 45.4)
K3.01 Reactor water level: BWR~5,6 . « + ¢ o« « « « o « o« « « 3.9 3.9
K3.02 Standby liquid control system: Plant-Specifie . . . . 3.3 3.3
K3.03 Adequate core cooling: BWR-=5,6 . . « « « « « « « « « « 3.9 4.1
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SYSTEM:

K/A NO.

x‘l

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07

Ks.

K5.01
K5.02
KS5.03
K5.04

Ké6.

K6.01
K6.02
K6.03
K6.04

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07
Al.08
Al.09

209002 High Pressure Core Spray System (HPCS)

KNOWLEDGE

Knowledge of HIGH PRESSURE CORE SPRAY SYSTEM (HPCS)
design feature(s) and/or interlocks which provide for

the following:
(CFR 41.7)

Prevents water hammer: BWR-5,6 . . . . .

e o e o o

Prevents over filling reactor vessel: Plant-Specific.

Prevents pump over heating: BWR-5,6 . . .
Testable check valve operation: BWR-5,6 .
Motor operated valve operation: BWR-5,6 .
Centrifugal pump operation: BWR-5,6 . . .

)
.
.

.

e o

* e o o

o o
e o o .
o o

override of reactor water level interlock: Plant-

SpecifiC . . o o o ¢ o s s s e o e e e s e .

e o o o o

Knowledge of the operational implications of the
following concepts as they apply to HIGH PRESSURE CORE

SPRAY SYSTEM (HPCS):
(CFR 41.5 / 45.3)

Indications of pump cavitation: BWR-5,6 . .
Heat removal (transfer) mechanism: BWR-5,6 .
System venting: BWR-5,6 . o . . ¢« ¢ o o .+ .
Adequate core cooling: BWR-5,6 . . . . . . .

« s ¢ 0
o s e 0
s o o o
e ¢ o o
¢« e o o

Knowledge of the effect that a loss or malfunction of
the following will have on the HIGH PRESSURE CORE

SPRAY SYSTEM (HPCS):
(CFR 41.7 / 45.7)

Electrical power: BWR-5,6 . . « « « « . « &
Condensate storage tank water level: BWR-5,6
Component cooling water systems: BWR-5,6 . .
Suppression pool suction strainer: BWR-5,6 .

ABILITY

Ability to predict and/or monitor changes in

parameters associated with operating the HIGH
CORE SPRAY SYSTEM (HPCS) controls including:

(CFR 41.5 / 45.5)

HPCS flow: BWR-5,6 . . . .
HPCS pressure: BWR-5,6 . .
Reactor water level: BWR-5,
Reactor pressure: BWR-5,6

e o o o
¢« o o

o
e e ¢ 8 o s 9 o o
e o o ¢ o 0 o o o
e o o o o o & s o

Ule o o % o o o o

6
Motor amps: BWR-5,6 . . . . .
1:

Suppression pool water level BWR-5

Diesel loading: BWR-5,6 . . . .
System lineup: BWR-5,6 . . o o o .
Condensate storage tank leve BWR-5,6

3.4-9

PRESSURE

e o o o o o s o o
e & o o ¢ s o o o
¢ o o o e o o s o
e o o o ¢ ¢ o o 0
e o & ¢ o o o o o

IMPORTANCE
RO SRO
2.9 3.0
3.4 3.5
2.3 2.4
2,3 2.3%
2.4 2.4
2.3 2.4%*
3.5 3.7
2.5 2.8
2.6 2.7
2.4 2.4
3.8 4.0
3.6 2.6
3.4 3.4
2.5 2.6
2.5 2.5
3.6 3.7
3.4 3.6
3.7 3.7
3.3 3.3
3.3 3.4
1.9% 2.3%
2.5 2.8
3.1 3.3
2.6 2.8
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SYSTEM: 209002 High Pressure Core Spray System (HPCS)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2, Ability to (a) predict the impacts of the following on

the HIGH PRESSURE CORE SPRAY SYSTEM (HPCS) ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 System initiation: BWR-5,6 . . . . . . . . 4 . . <« . . 3.8 3.8
A2.02 Pump trips: BWR=5,6 . «. « ¢ ¢ « « v v ¢ o o « « « « . 3.6 3.7
A2.03 Valve closures: BWR=5,6 . + . « v « « o o o o o o o « 3.2 3.4
A2.04 A.C. electrical failure: BWR-5,6 . « « ¢ « « o« « « « - 3.1 3.2
A2.05 D.C. electrical failure: BWR-5,6 . « « o o « o « « - . 2.8 2.9
A2.06 Core spray line break: BWR-5,6 . . + v v v v « « « « . 3.4 3.6
A2.07 Pump seal failure: BWR-5,6 . ¢« . ©v &4 4 « « o « « « « . 2.8 3.0
A2.08 Inadequate system flow: BWR-5,6 . « « o o « « « « « « 3.1 3.2
A2.09 Loss of room cooling: BWR=5,6 .« v ¢ o« o o o o o o « . 2.4 2.6
A2.10 Valve openings: BWR-5,6 .+ ¢ ¢ o ¢ ¢« « ¢« v o o o o o o« 2.7 3.0
A2.11 Low suppression pool level: BWR-5,6 . « ¢ « ¢« « o « . 3.3 3.5
A2.12 High suppression pool level BWR-5,6 « « «. « o o o o . . 3.3 3.5
A2.13 Low condensate storage tank level BWR-5,6 . . . . . . . 3.4 3.5
A2.14 High suppression pool temperature: BWR-5,6 . . . . . . 3.0 3.3
A2.15 Clogged suppression pool suction strainers: BWR-5,6. . 2.4 2.6
aA3. Ability to monitor automatic operations of the HIGH

PRESSURE CORE SPRAY SYSTEM (HPCS) including:

(CFR 41.7 /[ 45.7)
A3.01 Valve operation: BWR=5,6 « « &+ « o ¢ v o o« o & o o « . 3.3 3.3
A3.02 Pump start: BWR-5,6 . . &« ¢ ¢ ¢ « ¢ o « o ¢« o« « « « . 3.8 3.8
A3.03 System pressure: BWR-5,6 . . ¢« ¢ v v « 4 o o o o « » . 3.6 3.6
A3.04 System flow: BWR-5,6 . « v ¢ ¢ ¢ ¢« 4 ¢ o v o o o o o« . 3.7 3.7
A3.05 Reactor water level BWHR-5,6 «. + v v « « o ¢ « o « « « . 3.7 3.7
A3.06 Lights and alarms: BWR-5,6 . o « « ¢ o« « « « o« « « « . 2.8 2.8
A4. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
24.01 HPCS pump: BWR=5,6 « v « ¢ ¢ ¢ « o o o o o o o o o « « 3.7 3.7
A4.02 Suction valves: BWR-5,6 .+ ¢ « « v v o o o « « « « « . 3.6 3.6
A4.03 Injection valve: BWR~5,6 . . ¢« « = « v ¢« « « o« o « . . 3.8 3.8
A4.04 Minimum flow valve: BWR=5,6 .« & v ¢« o ¢ & o « o « « « 3.1 3.1
A4.05 Manual Initiation controls: BWR-5,6 . ¢« « « « « o . . 3.8 3.8
A4.06 Testable check valve: BWR-5,6. . e o e o s s s e s . 2.6 2.6
A4.07 Line fill pump: BWR=5,6 .« v « &« o &« « o o o o o « « . 2.8 2.8
A4.08 Reactor water level: BWR-5,6 « « + « ¢ o « « « o - « +» 3.6 3.7
24.09 Suppression pool level: BWR-5,6 .+ « ¢ « o « o o o « » 3.4 3.5
A4.10 Reactor pressure: BWR-5,6 . . . . . . + &« . . . . . 3.3 3.3
A4.11 System flow: BWR-=5,6 v « « ¢ « ¢« « v« « o o o o o« o« « . 3.8 3.8



SYSTEM: 209002 High Pressure Core Spray System

Tasks as noted previously

K/A NO. ABILITY

A4.12 System pressure: BWR-5,6 . . . . .
A4.13 Lights and alarms: BWR-5,6 . . . .
A4.14 Test return valve: BWR-5,6 . . . .
A4.15 Initiation reset: BWR-5,6 . . . .

3.4~-11

(HPCS)

e o o o

IMPORTANCE

. . . L] 3.4 3.4
e o ¢« o« 2.6 2.6
. L] L . 3.0 3.0
e o o+ o 3.6 3.6
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SYSTEN:

TASK:

K/A NO.

Klﬁ

Kl1.01
Kl.02
K1.03
K1.04
K1.05
K1l.06
K1.07
K1.08
Kl.09
K1.10
Kl.11

K2,

K2.01
K2.02

K3.

K3.01

K3.02

K4C

K4.01

K4.02

207000 Isolation (Emergency) Condenser

Perform lineups on the isolation condenser system
Fill and add makeup to the isolation condenser system
Place the isolation condenser (Iso-Cond) in standby
Place the isolation condenser system in service from a standby readiness
condition
Remove the isolation condenser system from service
IMPORTANCE

RNOWLEDGE RO SRO

Rnowledge of the physical connections and/or cause-
effect relationships between ISOLATION (EMERGENCY)
CONDENSER and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel: BWR-2,3 ., . . +. .« « »
Reactor pressure: BWR-2,3 . . . . . .
Reactor water level: BWR-2,3 o o o o
Condensate transfer system: BWR-2,3 .
Demineralized water system: BWR-2,3(P-Spe
Fire protection/service water: BWR-2,3

LPCI: BWR-2,3(P-Spec) . . . . .
Recirculation system: BWR-2,3

ANV WIHNOONO

e o o
o o s &
-booo?t:-hm\lom

)

*

e ¢ 2 o 3o o s ¢
o o ¢ @

® & & ¢ o

e & & 0 »

Main steam system: BWR-2,3. . . . .
Plant air systems: BWR-2,3 o o o o
Primary containment isolation system:

-
e o
o« o

.

*

e & o ¢ o o o
e o o ¢ o o @
WWLWWLWLWWWWWWHW
¢ 6 & o s o @
WLWWLWWWWWWWHHD
¢« o o o ¢ o o

BWR-2,3

Knowledge of electrical power supplies to the

following:
(CFR 41.7)
Motor operated valves: BWR-2,3 e o e e o s o + o o s 3.6 3.8
Initiation logic: BWR=2,3 . . . . ¢ « o« ¢« o « « o« « « 3.5 3.7

Knowledge of the effect that a loss or malfunction of
the ISOLATION (EMERGENCY) CONDENSER will have on
following:

(CFR 41.7 / 45.4)

Reactor pressure control during conditions in which

the reactor vessel is isolated: BWR-2,3 . . . . . . . 4.2% 4,3*

tReactor water level (EPG’s address the isolation
condenser as a water source): BWR-2,3 . . . . . . . . 3.8*% 4,0*

Knowledge of ISOLATION (EMERGENCY) CONDENSER design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Isolation of the system in the event of a line break:
BWR-2,3 e 4 o e e 4 e s e o o o e e o o o 4 s o o o« B&.3% 4.5%
Automatic initiation: BWR=2,3 . ¢ ¢ ¢ ¢ o o o o o « o« 4.2% 4.2
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L AL NCe .

SYSTEM: 207000 Isolation (Emergency) Condenser

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K4.03 Filling of the system: BWR-2,3 « e o o o s o o o o« 3.3 3.5
K4.04 Steam and condensate flow indication: BWR-2,3 . . . . 3.2 3.4
K4.05 Detection of a tube bundle leak: BWR-2,3 e o« ¢« ¢« o o 4.0 4,2
K4.06 Throttling of system flow: BWR-2,3 e o o o o o o o o 3.8 4.0
K4.07 Manual operation of the system: BWR-2,3 . . . . . . . 3.8% 4.0
K4.08 Protection against incomplete steam condensation

(condensate outlet valve does not fully open): BWR-
2,3,(P=SPEC) « « « o o o o o o o o o o s o o o s o o o 3.4 3.6

K5. Knowledge of the operational implications of the
following concepts as they apply to ISOLATION
(EMERGENCY) CONDENSER :
(CFR 41.5 / 45.3)

K5.01 Flow measurement across an elbow using differential

pressure: BWR=2,3 . . ¢ ¢ o+ o ¢ o o o o s o o s 0 o 2.6* 3.0%*
K5.02 Heat exchanger operation: BWR-2,3 . . . . « . . . . . 3.0 3.3
K5.03 Heat transfer: BWR-Z'B o o ® o e ® e e e e o o o o o o 207 3.0
K5.04 Latent heat of vaporization: BWR-2,3 . « + « & ¢ « « & 2.3 2.7*
K5.05 Saturated steam: BWR=2,3 + « « « o o o o o o o o o o o 2.5% 2.7
K5.06 Saturated liquid: BWR=2,3 . +. « ¢ « o o o o o o o o o 2.5% 2.7
K5.07 Temperature sensing: BWR=2,3 . « o « + o o o o o o o o 2.7% 2.8
K5.08 Level indicator operation: BWR-2,3 . . . « « « « + « . 2.8% 3.0
K5.09 Cooldown rate: BWR=2,3 . « « o« « o o o o o o o o o o o 3.7 4.0
K5.10 System venting: BWR-2,3 . . . o « ¢« + o o o o o o o . 3.0 3.2
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the ISOLATION (EMERGENCY)

CONDENSER :

(CFR 41.7 [/ 45.7)
K6.01 Demineralized water system: BWR-2,3(P-Spec) . . . . . 3.3 3.7
K6.02 Fire protection/service water system: BWR-2,3 . . . . 3.5 3.7
K6.03 Condensate transfer system: BWR-2,3 . . . . .« . . . . 3.5 3.8
K6.04 Plant air systems: BWR-2,3 e e o o o o o e s 4 o o o 3.2% 3.3*
K6.05 Primary containment isolation system: BWR-2,3 . . . . 3.6 3.8
K6.06 Recirculation system: BWR-2,3 . « « « « ¢« ¢« + « « « « 3.0 3.2
K6007 A.c. Power: BWR-2,3 e ® ® e o e o @ ® e e & & o o ° o 300* 302
K6008 D.c. Power: BWR-2,3 e o e e 6 e o © e e o o ° o o o o 3.5 307

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the ISOLATION
(EMERGENCY) CONDENSER controls including:
(CFR 41.5 / 45.5)

Al.01 Isolation condenser level: BWR-2,3 e o s o o o 8 o
Al.02 Shell side water temperature: BWR-2,3 . . . « « « « &

w W
N3
ww
] L]
[
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SYSTEM: 207000 Isolation (Emergency) Condenser

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al.03 Steam flOW: BWR-2 3 e e o o e o o o e o o 6 e o o 303* 3"’5
Al.04 Condensate flow: BWR—2 3(P-Spec) e o o e s o o s s e+ o 3.3 3.5
Al.05 Reactor pressure: BWR—2 3 i e e e e et e e s e e e . 4.0 4.2
Al.06 Reactor water level: BWR—2,3 © o o o o s e o s o e o & 3.5 3.7
Al.07 Vent radiation level: BWR-2,3 . « ¢ + « « o « o« « « . 3.5 3.7
Al.08 Cooldown rate: BWR=2,3 . & ¢ ¢ o « o o o o o o o o o « 3.7 4.0
Al.09 Valve operations: BWR=2,3 . &+ ¢ ¢ v v « o o ¢ « o « . 3.7 3.7
Al.10 Primary side temperature: BWR-2,3 . . . « . . « . . . 3.2 3.4
A2. Ability to (a) predict the impacts of the following on

the ISOLATION (EMERGENCY) CONDENSER ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Tube bundle leak: BWR=2,3 . ¢ ¢« 4 ¢ « o o« o o « o« « . 4.2% 4.5
A2.02 tHigh vent radiation: WR—2 3..... e e e e o o o 4.3% 4.7
A2.03 PCIS signal resulting in system isolat;on~ WR-2,3 . . 3.8 4.0
A2.04 Inadequate system flow: BWR-2,3 . . . « « « &« « « . . 3.8 4.0
A2.05 Insufficient shell side makeup flow: BWR-2,3 . . . . . 4.0 4.0
A2.06 Valve openings: BWR-2,3 . . . v 4 4« ¢ ¢ o ¢ « o « « . 3.3 3.3
A2.07 Valve closures: BWR-2,3 e e o o e s s e s e s e e e . 3.5 3.5
aA2.08 System initjiation: BWR-2,3 . . . . +« + ¢+ ¢ ¢ ¢ o . . . 3.8 3.8
A3. Ability to monitor automatic operations of the

ISOLATION (EMERGENCY) CONDENSER including: -

(CFR 41.7 / 45.7)
A3.01 Isolation condenser level: BWR~2,3 . . . « &« o « « « . 3.5 3.7
A3.02 Reactor pressure: BWR=2,3 . . © ©. ¢« v« 4 o o o « « « . 3.8 4.0
A3.03 Reactor water level: BWR-2,3 . . « +¢ ¢ 4 ¢ « « « = « . 3.5 3.7
A3.04 Vent radiation levels: BWR-2,3 . . ¢ « v ¢« o o & « « - 4.0* 4.2
A3.05 System lineup: BWR=2,3 . © «¢ v o « o o o 2 o o « o« o« . 3.6 3.8
A3.06 Lights and alarms: BWR-2,3 . . ¢ « v v & ¢ ¢ o « « « . 3.3 3.3
A3.07 Primary and shell side temperatures: BWR-2,3 . . . . . 3.2 3.3
aA3.08 System flow: BWR-2,3 . . & v v « ¢ v ¢ o o o o« o o « « 3.2 3.4
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 [/ 45.5 to 45.8)
A4.01 Isolation condenser level: BWR-2,3 . v ¢ « &« « o « o . 3.7 3.8
A4.02 Steam line pressure: BWR=2,3 . 4 « ¢ « ¢ « o o o o« « .« 3.2 3.3
A4.03 Primary and shell side temperatures: BWR-2,3 . . . . . 3.0 3.2
A4.04 Vent line radiation levels: BWR-2,3 . . . . . . . . . 3.8% 4.0
A4.05 Major system valves: BWR-2,3 ¢ « « « & o o v o« « « « o 3.5 3.7
A4.06 Shell side makeup valves: BWR=2,3 . . « « « o « « o . 3.8% 4.0
A4.07 Manually initiate the isolation condenser: BWR-2,3 . . 4.2* 4.3
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S8YSTEM:

TASK:

K/A NO.

K1l.

K1l.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1.13
K1l:14

K2.

K2.01
K2.02
K2.03

209001 Low Pressure Core Spray System

Fill the core spray systems
Perform lineups on the core spray systems
Place the core spray system in standby readiness
Monitor automatic operation of the core spray system
Shutdown the core spray cooling system
Fill the reactor cavity from the condensate storage tank with the core
spray system
Perform core spray pump flow rate test
Perform core spray simulated automatic actuation test
Perform core spray pump operability test
Perform core spray subsys and low pressure coolant injection subsys
discharge piping ventilation
Perform core spray system inop test
Conduct core spray motor operated valve operability test
IMPORTANCE

KNOWLEDGE RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between LOW PRESSURE CORE SPRAY
SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Condensate storage tank: Plant-Specific
Torus/suppression pool . . . .« « « « &

Keep fill system . . . « ¢ ¢ o « &
condensate transfer system . . . .
Automatic depressurization system
Plant air systems e e s e e e .
D.C. electrical power e e e o o
A.C. electrical power e e o e
Nuclear boiler instrumentation .

Emergency generator . . . .+ o o
Drywell coolers: Plant-Specific
ECCS room coolers e o o o o o o
Leak detection . . . . . « .« .+ &
Reactor vessel . « ¢ ¢ ¢ « o o &

e o o o o o o
e o s o o o 0

e o o 0 o o o 0

o o 0 0 o o o o o
e o o o o o e 0 o
o & o o o o o o o
e o o o o o o o o
e o o o o 6 e o+ o
e ¢ o o 4 o s e 0
® o o o 0 e e s »
e o o o o o o o @
e o o o o o o o o

*

. L] L] L]
WhNMNDWWWbDDWLWDDDWLW
NOOUR IO NIWO D
WWwwdhwwwdhdDDWhLWWW
. *» ¢ 0 L]
DOHNMNOPWIHIPOH

L] . . [} L]
* L[] L] ] L]
o o 0 o o
. L] . . .
.‘ L] * L ] L[]
L] [] 1] . L]
L] L] L] L] L ]
L] L[] [] ] .
L] . [ L] L]
'
L 3 . * * ®
L] L] . [ .
L] . [ [ .

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

PUMD POWEE « + « = o o o o s o o o o o o o o o o o » o 3,0 3.,1%

Valve power e o o o o o 4 s e+ o s o e e a4 o o o s o« 2.5% 2.,7*%
Initiation 1ogiC .« ¢ ¢ ¢ ¢ o o o o o o o e o e o o e o 2.9% 3,1
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SYSTEN: 209001 Low Pressurs Core Spray System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K3. Knowledge of the effect that a loss or malfunction of

the LOW PRESSURE CORE SPRAY SYSTEM will have on

following:

(CFR 41.7 / 45.4)
K3 01 Reactor water level © e o e o s e s o o o & s o o o o 3.8 3.9
K3.02 ADS logic © o e o 5 e e o e o s o e o o e & o s s+ o + 3.8 3.9
K3.03 Emergency generators . . . ¢ o o ¢ ¢ o o ¢ ¢ o o o« o« 2.9 3.0
K3.04 Component cooling water systems e s e e e e o s o s o 2.1* 2,2
K3.05 Drywell cooling: Plant-Specific . . . + +« ¢« ¢ o ¢ « o 2.3 2.7
Ré. Knowledge of LOW PRESSURE CORE SPRAY SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Prevention of overpressurization of core spray piping . 3.2 3.4
K4.02 Prevents water hammer . . . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ « o o 3.0 3.2
K4.03 Motor cooling o o o o v s 8 o o s e o e o o s s e s . 2.4 2.5
K4.04 Line break detection . . . . . « ¢+ ¢ ¢« ¢« ¢ ¢« « « « . . 3.0 3.2
K4.05 Pump minimum flow e o o o o o e e o e o o o o & 2.6 2.6
K4.06 Adequate pump net positive suction head e o o e e o . 2.6 2.9
K4.07 Pump operability testing . . . . . . . . . . . .. . . 2.8 3.0
K4.08 Automatic system initiation . .. .. ... ... .. 3.8 4.0
K4.09 Load sequencing . e o o e o+ o s o s e o o o o o 3.3 3.5
K4.10 Testability of all operable components . . . . . . . . 2.8 2.9
K5. Enowledge of the operational implications of the

following concepts as they apply to LOW PRESSURE CORE

SPRAY SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitation . . . . . . . . . . . . 2.6 2.7
K5.02 Differential pressure indication . . . . . . . . . . . 2.4 2.6
K5.03 Testable check valve operation . . . + ¢ ¢« ¢« « « « o . 2.3 2.4
K5.04 Heat removal (transfer) mechanisms . . . . .« « « . « . 2.8 2.9
K5.05 System venting . . . . . . ¢t 4 4 4 4 4 e s e e e e . 2.5 2.5
K5.06 Recirculation operation: Plant-Specific(BWR-1) e o o 3.7 4.0
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the LOW PRESSURE CORE SPRAY

SYSTEM :

(CFR 41.7 [/ 45.7)
K6.01 A c. power L] L] . L] . L ] L] L] L] . . . L] * L] L] . L . L) * . 3.4 304
K6.02 Emergency generators . . . e e o s o o « o o . 3.8 3.9
K6.03 Torus/suppression pool water level e o o o o s s o « o 3.3 3.4
K6.04 D.Co POWEE © o & o o o o o « o o o o s o s s s o o« « « 2.8 2.9
K6.05 ECCS room cooler(s) e o e o o s o o e o s e s o e s o 2.8 2.9
K6.06 Pump motor COOler(sS) . « ¢ ¢« o ¢ o o o o o o o o o o « 2.4 2.4
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SYSTEM:

Tasks as

K/A NO.
K6.07
K6.08
K6.09
k6310
K6.11

Al.

al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07
Al.08

nz.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06

209001 Low Pressure Core Spray System

noted previously

- ECCS-xoom integrity: Plant-Specific

KNOWLEDGE . « o« o o o o
Pump seal cooler(s) .«
"Keep fill system . . . .
Fire protection: BWR-1 e o o o

ADS e o o ¢ o o o 4 & e o o o

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the LOW PRESSURE

CORE SPRAY SYSTEM controls including:
(CFR 41.5 / 45.5)

Core spray flow e e e e e e o e e .
Core spray pressure o e v e e e e
Reactor water level e s e e e e e
Reactor pressure . « « « « « o o s« o
Torus/suppression pool water level .
Motor amps . ¢ ¢ ¢ o ¢ ¢ o o o o o
Emergency generator loading e o e
System lineup e o o o e 6 o o o e o

Ability to (a) predict the impacts of
the LOW PRESSURE CORE SPRAY SYSTEM ;

those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal

conditions or operations:
(CFR 41.5 / 45.6)

Pump trips . . .
Valve closures .
A.C. failures .
D.C. failures o o s

Core spray line break
Inadequate system flow
Loss of room cooling .
Valve openings . . . . .
Low suppression pool level . .
tHigh suppression pool temperature

tLoss of fire protection: BWR-1 .

o o+ s 0

.
.
.
.
.
.
.

e o o o o e o @
e o o o o o o
e & o o o o & 0

o & ¢ ¢ & ¢ o o o

e ¢ o o & 0 & 0 o

® 6 & o o o o 0 o+ 0 o

Ability to monitor automatic operations

PRESSURE CORE SPRAY SYSTEM including:
(CFR 41.7 / 45.7)

Valve operation .
Pump start . . . .
System pressure .
System flow o o .
Reactor water level
Lights and alarms -

¢« o o o
¢« o o o o
¢« o o ¢ o
¢ o e o o ¢
¢ o o 0
¢« o o o
.« o
¢ & & o s
¢ o o o ¢

3.4-17

IMPORTANCE
e o o o o o s o o« « RO SRO
e e o o o o e+ o« 2.3 2.3
e o s i e e e ee 2.9 3.0
e o o o o o o o o 3.0 3.3
e e o o o e o o s 2.3 2.5
e o e o o o s« o« o 3.6 3.7
e o s o o o o o« o 3.4 3.6
. L] . L . L] . L . 3.2 304
L L L] L] L) . L] * L] 3.8 3.9
e e e e o o o o o 3.7 3.7
e e o o o o o o « 3.5 3.6
e e s s e o s o . 2.3 2.4
e e o o o o « = . 3.0 3.1
e e o o o e o o o 3.3 3.2
the following on

and (b) based on
e e e e o o o o .o 3.4 3.4
e e e o o o o « o 3.2 3.2
e o o s s e s o . 3.4 3.6
e e e o s o o o o 2.9 3.0
e o o o o o o o o 3.3 3.6
e e o o o o o « o 3.2 3.2
e e s s e o e e o 2.6 2.8
e e s e o s o e+ . 3.1 3.1
T I | 3.3
e e e o e o o o - 3.1 3.4
e e o s o o o o . 2.8 3.3
of the LOW

e o o o e+ o o + . 3.6 3.6
e o o o o o o o o 3.8 3.7
e e s s s o s o o« 3.5 3.5
T Y 3.6
e o e e o o o « . 3.9 3.9
.- . .- . .- . 3.6 3.5
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SYSTEM: 209001 Low Pressure Core Spray System

Tasks as noted previously

IMPORTANCE

K/A NoO. ABILITY RO SRO
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
a4.01 Core BPray PUMP « o« « « o o o o o o « o s o o o« o « « » 3.8 3.6
A4.02 Suction valves . v ¢ v ¢ 4 ¢ 4 ¢ 4 4 e o 4 e e o o « & 3.5 3.4
A4.03 Injection valves . . . . & v v ¢ 4 4 v 4 0 v 0 e e 0 . 3.7 3.6
A4.04 Minimal flow valves . o ¢ 4 v ¢« & ¢ o v ¢ v o o o » o + 2.9 2.9
A4.05 Manual initiation controls . . . . . . . . . . . . . . 3.8 3.6
A4.06 Testable check valves e e e s s o o o s s s e o s o o 2.4 2.4
A4.07 Fill DUMP ¢ ¢ & ¢ 4 v 4o o s o o o o o o o o o o o o o & 2.7 2.8
A4.08 Reactor water level . . . . ¢ ¢ 4 ¢ ¢ 4 ¢ o o « o » « « 3.9 3.9
A4.09 Suppression pool level . . . ¢ 4 + 4 4 ¢ o o ¢ o . . . 3.6 3.5
A4.10 Reactor pressure . . .« ¢ ¢« ¢ ¢ « « o« o « o « o o « « « 3.9 3.8
A4.11 System flow . . . . ¢ 4 i i i 4t t e b e e e e e e e . . 3.7 3.6
A4.12 System Pressgure . « « ¢ ¢ ¢ ¢ 4 4 o s e o o e e o o o o 3.6 3.5
A4.13 Lights and alarms . . . . ¢ ¢« v ¢ 4 ¢ ¢« ¢ ¢« o « o« « . . 3.4 3.4
A4.14 Containment level: BWR-1 e s e o s e o o o s e e s s 3.6 3.6
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S8YSTENM:

TASK:

K/A NO.

Kl.

Kl1.01
K1.02
Kl 03
K1l 04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
Kl.11
Kl.12
K1.13

K1.14
K1.15
K1.16

239001 Main and Reheat Steam Systea

Perform lineups on the main steam system
Startup the main steam system (cold)
Operate the main steam isolation valves
Place the automatic pressure relief valves in service
Monitor the main steam system
Perform main steam isolation valve (MSIV) fast closure test (MSIV
operability testing)
Perform main steam line high radiation functional test perform MSIV’s,
steam line drain valves and reactor sample valves logic functional test
Perform main mechanical vacuum pump and valve
Isolation system functional test
Perform main steam igolation valve, main steam drain valve and reactor
water sample valve simulated automatic isolation test
Perform main steam isolation valves limit switch instrument functional
test
Perform main steam line closure scram (MSLCS) operational test
Perform one train MSLCS inop surveillance
Perform main steam leakage control system operational test (write in)
Perform one train main steam leakage control system operability
surveillance (write in)
Perform monthly main steam leakage control system division 1 and
division 2 fan and heater tests (write in)

IMPORTANCE

KNOWLEDGE RO SRO

Knowledge of the physical connections and/or cause-
effect relationships between MAIN AND REHEAT STEAM
SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor vessel . . . . « ¢ « o o o« o «
SPDS/ER1S/CRIDS/GDS: Plant-Specific .
Main turbine . . . . ¢ . ¢ ¢ ¢ o o . .
Moisture separators . « . « ¢ o o « o .
Moisture separator reheaters: Plant-Spe
Steam bypass system . . . . . .
Offgas system . . . . . . . . .

Condenser air removal system
Steam seal/gland seal system
Extraction steam system o o .
High pressure heater drains and vents
Plant air systems . . . o« « o o o o
Main steam isolation valve leakage control:
speclflc L ] . * L] . L] L] * . L] L] L L] L] . L L L] * .

Positive leakage control system: Plant Specific
Process computer/ performance monitor system . .
Process radiation monitoring system « o o o o

. o
. e o
e o o o
- e o o
. o o

. o e o e o 0 ¢« o o o
e & o o o o ¢ o v s 0
. L] L] . L] . . L] L] . L[]

ic

¢ o o & & & o o 6 o o 0
¢ & o & o 0 o s e s o &
e o o 6 & 8 o o & 4 e o
e o ¢ o o o o o o o o 0
U ~1\O K& 00 00H YD
NDOMDOMNMWWWNNWNDW
e o o & & o o o o s & o

.
.

ifi

)
o}
[\
]
rr
|

.
.
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.
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SYSTEM: 239001 Main and Reheat Steam Systea

Tasks as noted previously

K/A NO.

K1.17
Kl1.18
K1.19

K1.20
K1.21
Kl.22
K1l.23
Kl1.24
Kl.25
K1l.26
K1l.27

K2.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10

K3.11

K3.12
K3.13
K3.14
K3.15
K3.16
K3.17

NUREG-1123,

RKNOWLEDGE

Containment system . . . . . e 4 o 5 e e o o o o o
High pressure coolant lnjectlon° Plant-Specific . . .
Reactor core isolation cooling system: Plant-Specific

Residual heat removal system: Plant-Specific .
Isolation condenser system: Plant-Specific . .
Feedwater system . . ¢« . ¢ ¢ o ¢ ¢ o o o o o o
Reactor water level control system . . . . .
Head vent e o 4 e e o o s
Relief valves . . . . . . .
Safety valves c o o o o @
Reactor protection system

.
.

e o o 0

o« o o o

o o o o o

¢« o s e
o ¢ s 0
¢ ¢ & o
e o ¢ o
o s o o
LI B Y }
¢ o ¢
s o s
e o o o
¢« o s o
* o o @
« o s 0

.
-
.
.

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Main steam isolation valve solenoids . . . . . . . . .
Main steam line shutoff valves (guard valves):
Plant-Specific . . ¢ & ¢ 4t 4 ¢ 4 ¢ o o o o o o o o o

Knowledge of the effect that a loss or malfunction of
the MAIN AND REHEAT STEAM SYSTEM will have on
following:

(CFR 41.7 [ 45.4)

Turbine generator e e e e e s e e e s
Condenser e e e e o o o o 6 e o o o
Reactor feedpump turbines: Plant-Specif

Offgas system © e o e e e o o o
Condenser air removal « o o o
Seal steam/gland and seal system
Containment e o o e e o o o o o
Decay heat removal . . . . . . .
Steam bypass capability « e e o
High pressure coolant injection system: Plant—

SPECifiC + ¢ ¢ v b it e et e s e e e e e e e e e e
Reactor core isolation cooling system: Plant-Specific
Isolation condenser: Plant-Specxflc « o . .o .
Moisture separator reheaters: Plant-Speclflc .
Residual heat removal system: Plant-Specific .
Reactor water level control © e e e o o o o o =

¢ o o o @
e o o & o o o

e 0 e e b s pee o
Q

e s e e 0 0 0 o s

L S T T ST S S

e e e e 0 e 0 o

¢ e o o 0 o e o

Relief/safety valveB . «. ¢ « o« o« « o o o o o« &
Reactor vessel and internals . . . . .« « « « .

e ¢ o o e o
e o ¢ ¢ o o
¢ ¢ s ¢ o ¢ o

Rev. 1 3.4-20

IMPORTANCE
RO 8RO
3.1 3.2
3.5 3.6
3.1 3.2
2.9 2.9
3.7 3.7
3.1 3.2
3.2 3.3
2.7 2.7
3.5 3.5
3.7 3.8
4.0 4.1
3.2% 3.3%
2.3* 2.3%
3.2 3.3
3.1 3.2
3.2 3.3
2.8 2.8
2.8 2.9
2.6 2.7
3.1 3.3
3.4 3.5
3.6 3.7
3.5 3.5
3.2 3.3
3.7 3.7
2.4 2.4
2.7 2.7
3.5 3.5
3.6 3.6
3.2 3.3



e A il baf e o f Weloialiibraliot & Timm VAN AZRL W s = e = - - T T

SYSTEM: 239001 Main and Reheat Steam Systen

Tasks as noted previously

IMPORTANCE

K/A No. KNOWLEDGE ' RO SRO
K4. Knowledge of MAIN AND REHEAT STEAM SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Automatic isolation of steam lines . . . e o o o o o+ 3.8 3.8
K4.02 Automatic isolation and opening of drain valves.

Plant-SpecifiC .« v « ¢ o o ¢ o o o o o o o s s e s o o 3.1 3.2
K4.03 Insures that steam released from a steam line break

will not bypass suppression pool; BWR-6 e o o s e . 3.2 3.3
K4.04 Limits steam flow during a steam line rupture to 200% . 3.4 3.5
K4.05 Steam f£low mMEAsSUrement .« « o« o s o » o o o ¢ o s o o o 3.1 3.2
K4.06 Allows for removal or prevents escape of radioactive

steam from systems that have leaky MSIV’s e o e o o« 3.1 3.2
K4.07 Over pressure control - T 3.7
K4.08 Removal of non condensable gases from reactor head

BYEA o o o o o o o o o o o s s s o o o e o e o s e « o 2.5 2.6
K4.09 Equalization of pressure across the MSIV’'s before

openlng LJ L] . * L] L] * LJ L] * * . L] L] * . L] . L) L] L) . L] 303 3.3
K4.10 Moisture removal from steam lines prior to admitting

steam .« . « o e . . . . e o o « + 2.9 3.
K4.11 Positive seallng of the MSIV's when shutdown° Plant-

SPECAFIC v o o o o o o o o o o e o s s e s s s e e e s 2.9 3.1
K5. Knowledge of the operational implications of the

following concepts as they apply to MAIN AND REHEAT

STERAM SYSTEM 3

(CFR 41.5 /[ 45.3)
K5.01 Constant enthalpy expansion through a valve e o e o o 2.0 2.2
K5.02 Definition and causes of steam/water hammer e e e o s 2.9 3.1
K5.03 Definition and causes of thermal stress e e e e e e . 2.7 2.9
K5.04 Definition and reason for steam blanketing of moisture

separator reheater: Plant-Specific e s e o e o o o o 1.8% 1.9
K5.05 Flow indication e o o o o o o s 4 o s e s e o e e o o 2.8 2.8
K5.06 Air operated MSIV’s . - 2.9
K5.07 Hydraulic operated MSIV's e e o s e e o s s e e e o« 2.6 2.7
K5.08 Solenoid operated valves .« « « « o o o o o o o o o o o 2.6 2.7
K5.09 Decay heat removal . . « « ¢ ¢ o o o o ¢ o o o o o o = 3.4 3.5
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the MAIN AND REHEAT STEAM

SYSTEM :

(CFR 41.7 / 45.7)
K6.01 Electrical POWEL .« « « o o o o o o o o o o o o o o o o« 3.1 3.3
K6 02 Plant air systems . . e 3 3.2
K6 03 Safety valve operablllty T Y 3.6
K6.04 Relief valve operability: Plant-Specific . . . . . . 3.4 3.5
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S8YSTEM: 239001 Main and Reheat Steam System

Tasks as noted Previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K6.06 MSIV isolation signal © o 4 e s e o o o o s s e o + o 3.8 3.9
K6.07 MSIV leakage control .« ¢« ¢ ¢ o« o o o o o o o o o o o o 2.8 3.2
K6.08 Main condenser vacuum e e o ¢ o o 'e o o o o s o o o o 3.3 3.4
K6.09 PCIS/NSSSS . .« « « o« © o o e o s e o s e e s o e s » 3.9 4.1
K6.10 ADS/low low set: Plant -Specific . . . . . . . . .. . 3.6 3.7

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the MAIN AND

REHEAT STEAM SYSTEM controls including:

(CFR 41.5 / 45.5)
Al. 01 Main steam pressure e o o e e 2 e e e e e s s s e « « 3.6 3.6
Al. 02 Main steam temperature . . . . ¢ 4 ¢ 4 ¢ 4 ¢ s e o o . 2.6 2.6
Al.03 Reheat steam pressure: Plant-Specific . . . . . . . . 2.2% 2.2
Al.04 Reheater temperature: Plant-Specific e e e o s s o o 2.3%* 2.3
Al.05 Main steam line radiation monitors . . . . . . . . . . 3.6 3.6
Al.06 Air ejector process radiation monitor . . . . . . . . . 3.4 3.4
Al.07 Reactor water level e o o o s s s e e s e e o o & o o 3.7 3.7
Al.08 Reactor pressure . . . . . ¢ ¢ ¢ 4 ¢« 4 « o « o« « o« « . 3.8 3.8
Al.09 Main steam flow e e o ¢ s 4 s o e o e s s s e e e« e« o« 3,5 3.4
Al.10 Reactor power © ¢ ¢ s o s o s s s e e e e o e e e s+ . 3.8 3.8
A2. Ability to (a) predict the impacts of the following on

the MAIN AND REHEAT STEAM SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Malfunction of reactor turbine pressure regulating

system . . . . . . . . . e o o o o s s s o . 3.8 3.9
A2.02 Change in steam demand and ltS effect on reactor

pressure and POWEX « « « o« o« o o « o o » o o o o o« « » 3.6 3.8
A2.03 MSIV ClOBUX® « ¢ « o v o o o o o o o o o o o o o o o « 4.0 4.2
A2.04 Main steam line low pressure . . « . « « « +« +« « « . . 3.5 3.6
A2.05 tMain steam line high radiation . . . . . . ... .. . 3.9 4.2
A2.06 Turbine trip without bypass valves . . . . + . « . . . 4.1 4.3
A2.G7 Main steam area high temperature or differential

temperature high . . . . . . .. . ... .. ... .. 3.8 3.9
A2.08 Low condenser vacuum . . . e e s+ e o o o o 3.6 3.6
A2.09 Opening of head vent to drywell equlpment sump with

pressure in the reactor vessel . . . . . . . . . . . . 3.4 3.7
A2.10 Closure of one or more MSIV’s at power . . . . . . . . 3.8 3.9
A2.11 Steam line break . . v v ¢ ¢ ¢ ¢« v ¢ o o o o o o o o . 4.1 4.3
A2,12 PCIS/NSSSS actuation . + v ¢ v ¢ o« ¢ ¢ o ¢ o o o o o« o« 4.2% 4.3
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SYSTENM: 239001 Main and Reheat Steam System

Tagks as noted previously

IMPORTANCE
K/A NO. ABILITY RO SRO
A2.13 High reactor water level . . . « o« o « 3.5 3.7

A2.14 Inadvertent initiation of HPCI/HPCS/RCIC (steam
quality and steam flow): Plant-Specific . . . . . . . 3.4 3.5

A3. Ability to monitor automatic operations of the MAIN
AND REHEAT STEAM SYSTEM including:
(CFR 41.7 [ 45.7)

A3.01 Isolation of main steam system . . . . . « ¢ . . e o 4.2% 4,1%*
A3.02 Opening and closing of drain valves as turbine load

changes: Plant-Specific . .« « + ¢ ¢ ¢ ¢ o ¢ ¢ o o o o 2.9 2.9
A3.03 Moisture separator reheat steam supply: Plant-

SpeCifiC . 4 4 ¢ ¢ 4 e e e e e e o o s « e s e e s . 2.8 2.8
A3.04 Isolation of moisture separator reheater* Plant-—

SPECLFIC v o ¢ o ¢ e ¢ s 6 e e e e 0 e s e 0 e e e oo 2.7 2.7

Ad. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 MSIV S o« o o o o o o o o o o o o o o o o o o o o o « « 4.2* 4.0
A4.02 Maim steam line drain valves . . « ¢« « « & ¢ o « o + o 3.2 3.2
A4.03 System flow e 6 o e s a4 s s s s s e e e o e o e o s « 3.5 3.5
RA4.04 System pressure e e o o s o s s e s o o s e o o o o » 3.8 3.7
24.05 System temperature . . . . . ¢ c ¢ ¢ o o e s s e s o o 2.7 2.7
A4.06 System radiation levels e e e o o s o o e s o + « « . 3.6 3.8
A4.07 Lights and alarms D 3.3
A4.08 Reactor water level e s e o o o o s o o o o o o o o o 3.7 3.7
A4.09 ReactOr PreSBure . « « « « o « o o o o o o o o o o o o 3.9 3.9
A4.10 Reactor power o o o « o o s e e e o s s o o o . 3.8 3.8
A4.11 Alternate methods of verl ving valve positions . . . . 3.1 3.3
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SYSTEM:

TASK:

K/A NO.

K1l.

K1.01
K1.02
K1.03
K1.04
K1.05
K1l.06
K1.07

K1.08
K1.09

K2.

K2.01
K2.02
K2.03
K2.04
K2.05
K2.06

245000 Main Turbine Generator and Auxiliary Systems

Perform lineups of the main turbine generator

Start up the turbine to rated speed

Perform generator excitation

Operate generator voltage regulator

Synchronize turbine generator with output grid at minimum load
Increase load on the turbine generator

Monitor the turbine generator

Secure the amplidyne (generator in service)

Return the amplidyne to service

Unload the turbine generator electrically to minimum load
Secure generator output and excitation

Shut down the turbine generator

Operate the turbine turning gear

Operate the turbine bearing lift oil pumps (jacking oil pumps)
Synchronize turbine generator with output grid at minimum load
Increase load on the turbine generator

RKNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between MAIN TURBINE GENERATOR
AND AUXILIARY SYSTEMS and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

A. C. electrical distribution .
Condensate system . . . . . . .
Main steam system . . . . . . .
Reactor protection system . . .
Extraction steam system . . . .
Component cooling water systems
Plant air systems . . « + o« v v v v v v 4 4 6 0 e 4 .
Reactor/turbine pressure control system: Plant-

Specific . . . . . . .
D. C . electrical distribution . . . . . . . . . . . .

o &+ o o o o
¢ e 2 e o o
e o & ¢ o o
* o o o o o
* & o 0 e e
e o o o o
¢ & o e o o
o o & ¢ o o
* & & s e o
e o o o o
e & o o o o
* o e o o o

MDD WWNDW

- ® e o e e o ° e e s e o e e

o w

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Stator water cooling pumps: Plant-Specific
Main lubricating oil pumps . . . . . . . .
Amplidyne: Plant-Specific . . . .
Hydrogen seal oil pumps . . . . . .
Air seal oil pumps: Plant-Specific
Turbine supervisory instrumentation

¢« o e o o o
¢ 2 e & o o
¢ o ¢ o o o
¢« o ¢ o o o
e e o o ¢ o
e o o o & o

.
.
.
.

¢ o o o
e o e o
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IMPORTANCE
RO SRO
.2 3.3
.5 2.5
.2 3.3
.6 3.7
.7 2.7
.6 2.6
5 2,5
.4 3.5
.7 2.7
2.4% 2.4
2.3%  2.4%
1.7 1.8%
2.3% 2.3%
1.7% 1.7+
2.3 2.5



S8YSTEN:

Ak el e il @ I A T - s s Aeemee——_——_—e—m—e—e——m——ee o o e me e e e e

245000 Main Turbine Generator and Auxiliary Systems

Tasks as noted previously

K/A NoO.

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

Ké.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06
K4.07
K4.08
K4.09
K4.10

KS.

K5.01
K5.02
K5.03
KS5.04
KS5.05
K5.06
K5.07
K5.08

K6.

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS will

have on following:
(CFR 41.7 / 45.4)

A.C. electrical distribution . . . . « <« .
Reactor pressure . « « o« ¢ o o o o o o o o o
Reactor power . « « . .« . e o o s e o s o o
Reactor feedwater system (feedwater heaters)
Reactor feedwater pump: Plant-Specific . . .
Condensate system « « « « ¢ « ¢ ¢ o o o o o o
Reactor protection system . . . . « « ¢ « o &
Reactor/turbine pressure control system: Plant-
SpeCifiC ¢ o o ¢ ¢ o o ¢ 4 e o s e s e o o .

e o & o o o o

oﬂ‘oooooo'

Knowledge of MAIN TURBINE GENERATOR AND AUXILIARY
SYSTEMS design feature(s) and/or interlocks which
provide for the following:

(CFR 41.7)

Bearing lubrication . . . . . . . .
Generator cooling . « « ¢« ¢ « o« o &
Sealing to prevent hydrogen leakage
Hydrogen cooling . « « « o & ¢ o &
Turbine protection . . . . . . . . .
Generator protection . . « . « . o .
Generator voltage regulation . . . .

Moisture removal from turbine steam
Turbine control . . . « « « « . .« &
Extraction steam . . . . ¢« ¢ o o .

o o ¢ o+ o
e ¢ o o o o
e o o o o o
* o o ¢ & o
e o ¢ o s o
e e e ¢ o o

Knowledge of the operational implications of the
following concepts as they apply to MAIN TURBINE
GENERATOR AND AUXILIARY SYSTEMS :

(CFR 41.5 / 45.3)

Heat exchanger operation . . . . . . .
Turbine operation and limitations . . .
Hydraulically operated valve operation
Turbine speed measurement . . . . . .
Relief valve operation . . . . . . .
Turbine shaft sealing . . . . o o
Generator operations and lxmltations
Generator cooling . « « « ¢ ¢« ¢ o o o

e o o ¢ o o o

e ¢ o ¢ o o

* o o o

* e ¢ o o o

¢ o 6 o o e+ o

Knowledge of the effect that & loss or malfunction of
the following will have on the MAIN TURBINE GENERATOR

AND AUXILIARY SYSTEMS :
(CFR 41.7 / 45.7)

e e e ¢ ¢+ o o

e o o o & o

IMPORTANCE
RO SRO

3.4 3.7

3.9 4.0

3.9 4.0

3.3 3.5
2.7 2.8
2.5 2.5
3.6 3.7
3.7 3.8
2.4 2.5
2.4 2.5

2.7 2.8

2.4 2.5

2.9 3.0

2.7 2.8

2.5 2.6

2.4 2.4

3.1 3.2

2.6 2.7

2.3% 2.3%
2.8 3.1

2.6 2.6

1.9 2.0%*
2.4 2.4

2.5 2.6

2.6 2.9

2.4 2.6



S8YSTEM: 245000 Main Turbine Generator and Auxiliary Systens

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K6.01 Gland 8@al . . ¢ 4 ¢ ¢ 4 4 e o s e e e e e e e e e e . 2.8 2.9
K6.02 Reactor/turbine pressure control system: Plant-

Specific .« ¢ ¢ 4 4t i 4 e et e e e s s e e e e e o . 3.5 3.7
K6.03 Hydrogen seal Oil « . « ¢ ¢ ¢ 4 & ¢ o ¢ o o « s o o« o« « 2.8 3.1
K6.04 Hydrogen Cooling . o ¢ ¢ o o ¢ o o o 4 o o o o o o o « 2.6 2.7
K6.05 Stator water cooling . . . ¢« . ¢ ¢ ¢t 4 i e 4 e e . o . 2.9 2.9
K6.06 Electrical distribution e o s o s e s o e s o s s .+ 3.0 3.2
K6.07 Extraction steam . . . . . ¢ ¢ i 4t 4t 4 e 4 e e 4 e . 2.4 2.5
K6.08 Main steam . . . . ¢ ¢ ¢ ¢ ¢ 4 4 4 4 4 4 4 e e e e .. 3.0 3.1
K6.09 Voltage regulation . . . . . . ¢ ¢ & 4 4 4 ¢ ¢ ¢« o« o« o« 2.3% 2,5%
K6.10 Lube 0il B8YStem « « o« & ¢ ¢ o o o o ¢ s o s o o o o o o 2.8 2.9

ABILITY
Al. Ability to predict and/or momitor changes in

parameters associated with operating the MAIN TURBINE

GENERATOR AND AUXILIARY SYSTEMS controls including:

(CFR 41.5 / 45.5)
al.01 Generator megawatts . . . . . . . 0 4 4 e e e e e o o o 2.7 2.7
Al.02 Turbine speed . ¢ ¢ & o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o 2.6 2.5
Al.03 Turbine valve position . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o . 2.7 2.7
Al.o4 Steam flow . L] L] . . L] L) . * . . . . L] . . L] . L . L] . 2.7 2‘8
Al.05 Reactor pressure . . . « ¢ ¢ o & o e o o o « « o« o« « + 3.5 3.4
Al.06 Condenser VACUUM .« « « « o « o o o = s o o o o o o« o« o 3.3 3.2
Al.07 First stage turbine pressure . . . . . . . . +. . . . . 2.8 2.8
Al.08 Generator output voltage/reactive load . . . . . . . . 2.5% 2.7
A2, Ability to (a) predict the impacts of the following on

the MAIN TURBINE GENERATOR AND AUXILIARY SYSTEMS ;s and

(b) based on those predictions, use procedures to

corract, control, or mitigate the consaequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Turbine €rip . . ¢ ¢ ¢ ¢ 4 4 4 4 4 e 4 e e e e e e s s 3.7 3.9
A2.02 Losgs of lube 0il . . . . ¢ & ¢ ¢ ¢ ¢ 4 o ¢« o o o« « « + 3.3 3.5
A2.03 Loss of condenser vacuum . . « « ¢ « ¢« « o o« « = o« « o« 3.5 3.6
A2.04 Reactor Scram . . o . ¢ o ¢ o ¢ o o o o o o o o o« « o« & 3.7 3.8
A2.05 Generator trip . . . . . . i ¢t c 4 e 4 4 e e e e 4. . . 3.6 3.8
A2.06 Loss of extraction steam . . . . . . . . ¢ . ¢ ¢« . . . 2.9 3.1
A2.07 Loss of reactor/turbine pressure control system:

Plant=Specific . . & & 4 & ¢ ¢ ¢ 4 ¢ ¢ o o o o« o« o o« + 3.8 3.9
A2.08 Turbine rotor bow . . . . . & ¢ 4 ¢ ¢ ¢ ¢ 4 e e 4 o o . 2.3 2.6
A2.09 Turbine vibration . « « & & ¢ ¢ ¢ ¢ ¢ ¢« « ¢ o o o o o o 2.5 2.8
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B e hhtltn st s e htitctte. ot B R s e T A AT e

SYSTEM: 245000 Main Turbine Generator and Auxiliary Systems

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO SRO
A3. Ability to monitor automatic operations of the MAIN

TURBINE GENERATOR AND AUXILIARY SYSTEMS including:

(CFR 41.7 / 45.7)
A3.01 Turbine trip . . . . « . e e e e e o o e e o s o o o 3.6 3.6
A3.02 Turbine roll to rated speed e e o e s o s o s e s s e s+ 2.8 2.8
A3.03 Generator megawatt output . . . . . . < . . . o . . . . 2.8 2.9
A3.04 Turbine 8peed . ¢ ¢ ¢ ¢ ¢ o o ¢ o o o o o o o o o o o o 2.7% 2.8
A3.05 Control valve operation . . . « ¢« ¢« ¢« ¢ ¢ ¢ & & ¢« « . . 3.0 3.1
A3.06 Turbine lube 0il pressure . . . ¢« ¢« ¢« ¢« ¢ « ¢ ¢ o« o o o 2.5 2.6
A3.07 Hydrogen seal 0il PresSsure . « « « « « « o« o« s s o o « 2.5 2.6
A3.08 Hydrogen gas PresSsSure . . o« « « « o o o o o o o o o o o 2.5 2.6
A3.09 Hydrogen gas temperature . . . e o e e o o o e o . 2.4 2.5
A3.10 Generator output voltage/reactxve load e e e o o o e+« 2.5 2.6
A3.11 Generator power factor: Plant-Specific . . . . . . . . 1.8*% 2.1
A3.12 Automatic turbine control: Plant-Specific . . . . . . 3.3 3.5
a4. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Turbine lube oil pumps . . . ¢ ¢ ¢ ¢« ¢ ¢ ¢ o o o o o« o 2.7 2.7
A4.02 Generator controls . . . ¢ ¢ ¢ ¢ ¢ s ¢ o e o o o o o o 3.1 2.9
A4.03 Stator water cooling pumps: Plant-Specific . . . . . . 2.7 2.8
A4.04 Hydrogen seal 0il pumps . « « « « « ¢ o o « o o o o « o 2.7 2.7
A4.05 Generator megawatt output . . . . . . ¢ . o o 00 o o . 2.7 2.7
A4.06 Turbine speed . . « « ¢ ¢ ¢ o s o s o o s o o o o o o« o 2.7 2.6
A4.07 Turbine valve position . . . « ¢« « ¢« ¢ ¢ ¢ ¢« ¢ ¢ ¢« « 2.9 2.9
n4.08 Turbine oil pressure . . . « « &+ o o o o o o o o o o o 2.7 2,7
A4.09 Hydrogen seal oil pressure . . « « « « ¢ « o « o « « « 2.6 2.6
A4.10 Hydrogen gas PreSSUXE « « « + « o o o o o o o o o o o o« 2.6 2.6
A4.11 Hydrogen gas temperature . . . « « ¢ ¢« o o« ¢« o « « « - 2.4 2.4
A4 12 Generator output voltage . . . e e o s o o s e o o o 2.6 2.6
A4 13 Generator power factor: Plant-Spec ific . . ¢ ¢ 4 ¢ o . 1.9% 2.1
A4.14 Generator megavar output . . . . . . . . ¢ o s . . . . 2.5 2.5
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S8YSTEN: 217000 Reactor Core Isolation Cooling System (RCIC)

TASK: Lineup the reactor core isolation cooling (RCIC) system
Manually operate and adjust reactor core isolation cooling system flow
with the turbine governor
Manually initiate startup of the reactor core isolation cooling (RCIC)
system
Operate RCIC pump in different modes
Monitor RCIC operation
Shutdown RCIC

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1l. Knowledge of the physical connections and/or cause-

effect relationships between REACTOR CORE ISOLATION

COOLING SYSTEM (RCIC) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Kl.01 Condensate storage and transfer system . . . . . . . . 3.5 3.5
K1.02 Nuclear boiler system . . ¢ ¢ ¢ ¢« o « ¢ 4 ¢« « « o« « « « 3.5 3.5
K1.03 Suppression POOL « . ¢ 4 4 4 e 4 s e e s e 4o e o e . . 3.6 2.6
K1.04 Main condenser . . . « ¢ ¢ ¢ ¢ ¢ s s 4 o o e o s o o . 2.6 2.6
K1.05 Residual heat removal system . « « « « « ¢ « o« « o o « 2.6 2.6
K1.06 Plant air systems: Plant-Specific . . . . « . « « o . 2.3% 2,3%
K1.07 Leak detection . . . . . . . . . . 4 ¢ ¢ v o e e ... 32 3.2
K1.08 Line fill pump: Plant-Specific . + « v ¢ ¢ o « « « . . 3.3 3.4
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Motor operated valves . . . . & ¢ ¢ 4 4 v 4 4 4 e o . 5 2.8 2,8%
K2.02 RCIC initiation signals (logic) . . . « ¢ ¢« &« v ¢« . . . 2.8% 2,9%
K2.03 RCIC flow controller . . v ¢ ¢ v ¢ o o o o o o o o o « 2.7% 2.8%
K2.04 Gland seal compressSor (VaCuum PUMP) « « « « o o o « o o 2.6k 2.6%
K3. Knowledge of the effect that a loss or malfunction of

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) will
have on following:
(CFR 41.7 / 45.4)

K3.01 Reactor water level . .

e e e e s e e e e s e e s o o & 3.7 3.7
K3.02 Reactor vessel pressure . . . ¢« « « « o 2 ¢« « o« « « « « 3.6 3.6
K3.03 Decay heat removal . . . . . & 4 ¢ ¢ ¢« ¢« « « « « « « . 3.5 3.5
K3.04 Adequate core cooling « « « « ¢ ¢ ¢ o ¢ o o o o o . . . 3.6 3.6
K4. Knowledge of REACTOR CORE ISOLATION COOLING SYSTEM

(RCIC) design feature(s) and/or interlocks which
provide for the following:

(CFR 41.7)
K4.01 Prevent water hammer: Plant-Specific . . . . . . . . . 2.8 2.8
K4.02 Prevent over filling reactor vessel . . . « « « . . . . 3.3 3.3
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4.03 Prevents pump over heating .« « «+ ¢ o ¢ o o o o o o « 2.9 3.0
K4.04 Prevents turbine damage: Plant-Specifi e o o o« o« o o 3.0 3.1
K4.05 Prevents radioactivity release to auxiliary/reactor

building * L] L] * L) L] * . L] * . L] L - > L] . L * L] L] . L] 3 L] 2 3 . 5
K4.06 Manual initiation « « « « « o o ¢ o o o o o o s o o o « 3.5 3.5
K4.07 Alternate supplies of water . . « « ¢ ¢ « ¢ o o ¢ o o . 3.6 3.6
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR CORE
ISOLATION COOLING SYSTEM (RCIC) 3
(CFR 41.5 / 45.3)

K5.01 Indications of pump cavitation . . . . <« ¢ ¢ o o o .o . 2.6* 2.6*
K5.02 Flow indication . « « « o o o o o o o o o o « o o o « « 3.1 3.1
KS5.03 Differential pressure indication . . . . . .+ . o . . . 2.6 2.6
K5.04 Testable check valve operation . . « ¢ ¢ « o ¢ o o o © 2.6 2.7
K5.05 Centrifugal pump operation . . « « « ¢ o o o o ¢ o o 2.4*% 2.4%*
K5.06 Turbine operation . « « « ¢« « ¢ o ¢ ¢ o o o o e e o e e 2.7 2.7
K5.07 BSsist core cooling « « « o o« o o o o o o o o o o o o+ 3.1 3.1
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR CORE ISOLATION
COOLING SYSTEM (RCIC) :
(CFR 41.7 [ 45.7)

K6.01 Electrical POWEE .« « « + o o o o o o o o o o o o o o o 3.4 3.5

K6.02 Plant air systems . . « ¢« ¢ o o o o o ¢ ¢ o o o o o o 2.2% 2.2

K6.03 Suppression pool water supply . « o+ o o ¢ o o o o o o 3.5 3.5

K6.04 Condensate storage and transfer system . . . . . . . . 3.5 3.5
ABILITY

Al. Ability to predict and/or monitor changes in

parameters associated with operating the REACIOR CORE
ISOLATION COOLING SYSTEM (RCIC) controls including:
(CFR 41.5 / 45.5)

Al.01 RCIC £1OW « o o o o o o o o o o o o o o o o o o o o o« 3.7 3.7
Al.02 RCIC PrESOULE « « o o o » o o o o o o s s s o o o o o 3.3 3.3
al.03 Reactor water level e e e s e e e s e e s e e e e . 4.0 4.0
Al.04 Reactor PressuUre .« « « o o o o » o o o s o o o o o o 3.6 3.6
Al1.05 RCIC turbine speed . . ¢ « ¢ « o o o o o s o o o o o & 3.7 3.7
Al.06 condensate storage tank level . . . « ¢ ¢ « o o o o o & 3.2 3.3
Al.07 Suppression pool level . . o o « & ¢ ¢ o o o o e e e o 3.3 3.5
Al.08 Suppression pool temperature . o« ¢ ¢ o o o ¢ o o o o o 3.5 3.6
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2, Ability to (a) predict the impacts of the following on

the REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) ; and

(b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 System initiation signal . ... .. ... ...... 3.8 3.7
A2.02 Turbine trips . . . . . . . . . ... .4 .. ..... 3.8 3.7
A2.03 Valve ClOBUXEB « & & & v v 4 4 4 4 v v o v o o o o v. 3.4 3.3
A2.°4 A.c. power loss L] L] . . . L ] . L] L] L] L] L] . L] . L] L] L] L] L) 2.3* 2.3*
A2.05 D.C. power 1088 . . . + . v v v v v 4 4 v v v v e e .. 3.3 3.3
A2.06 Loss of applicable plant air systems . . . . . . . . . 2.2% 2.2
A2.07 Loss of lube 0il . . . . . . . . ¢ ¢ v v v v v o v .. 3.1 3.1
A2.08 Loss of lube 0il cooling . « v ¢ & ¢« v v o & o« v o . . 3.0 3.1
A2.09 Loss of vacuum pump « « « 4 v ¢ ¢ 4 4 4 e 4 4 4 . . . . 2.9 3.0
A2.10 Turbine control system failures . . . . . . . . . . . . 3.1 3.1
A2.11 Inadequate system flow . . . . . . . ¢ . . . v . . .. 3.1 3.2
A2 12 Valve openings . . . . . . . . ¢ . v v v v v v v v .. 3.0 3.0
A2.13 Loss of room cooling . . « v v ¢ 4 v 4 4 4 4 v . . . . 2.9 3.0
A2.14 Rupture disc failure: Exhaust-Diaphragm . . . . . . . 3.3 3.4
A2.15 Steam line break . . . . . . ¢ . ¢ v v v v . v v ... 3.8 3.8
A2.16 Low condensate storage tank level e s+ e ¢ o o s « « &« 3.5 3.4
Aa2.17 High suppression pool level . . . « ¢ & o o o o o o . . 3.2 3.4
A2.18 Low suppression pool level . . . . ¢« v v & ¢ &« « « . . 3.1 3.2
A2.19 High suppression pool temperature . . . . . . . . . - « 3.5 3.6
A3. Ability to monitor automatic operations of the REACTOR

CORE ISOLATION COOLING SYSTEM (RCIC) including:

(CFR 41.7 / 45.7)
A3.01 Valve operation . . . . . . . ¢ ¢ v v v v v v v ue..35 3.5
A3.02 Turbine startup . . . . . . . . . . . ... ... ...3.6 3.5
A3.03 System pressure . . . . . . . . . 0 4 4 4 44 e w37 3.6
A3.04 System flow . . . . . . . . . 0 e e e e e e e e 3.6 3.5
A3.05 Reactor water level ® 4 e o s e s e e s e e e e s o o 3.9 3.9
A3006 Lights and alarms . L] L] L] L] * L] L] L ] L] . * L] . L] L] L] L] L] 3.5 3.4
A4. Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 RCIC turbine speed . . . . . . . v v v v v v v o o .. 3.7 3.7
A4.02 Turbine trip throttle valve reset . . . . . . . . . . . 3.9 3.9
A4.03 System valves . . . . . . . . . 4 4 4t e s e e e e .. 3.8 3.3
A4.04 Manually initiated controls . . . . . . . . . . . . . . 3.6 3.6
A4.05 Reactor water level . . . . . . v v v v v v v v v v .. 4.1 4.1
A4.06 Suppression pool level . . . . . . . 4 4 4 e 4 0w W ... 3.6 3.7
A4.07 Reactor pressure . . . . . . . . . . . . v v« . .. . 3.9 3.8
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SYSTEM: 217000 Reactor Core Isolation Cooling System (RCIC)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
A4.08 System £1lOW « « o o o o o o o o o o o o o s s o o o o o 3.7 3.6
24.09 System Pressure . « « o« « o o o o o o o o o o o o o o o 3.7 3.6
A4.10 Lights and 2larms « « « « « « o « o ¢ o » o o o o o« o o 3.6 3.5
A4.11 Condensate storage tank level . . « « « o« ¢« o o « « o o« 3.5 3.5
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SYSTEM: 202001 Recirculation System

TASK: Perform lineups on the recirculation system
Vent recirculation pump seals
Startup a recirculation pump (startup a second recirculation pump)
Operate recirculation pumps in various control modes (adjust the
recirculation flow using "master manual" control)
Monitor recirculation pumps in operation
Monitor jet pump operation
Secure a recirculation pump
Perform jet pump operability test
Conduct heatup and cooldown temperature checks
Conduct recirculation pump startup check of the delta temperature
between the reactor coolant in the idle loop to the reactor vessel
Conduct recirculation pump trip logic system functional test
Conduct recirculation loop valve operability test
Conduct recirculation system valve testing
What if jet pumps not operating within required operating band

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1. Knowledge of the physical connections and/or cause-~

effect relationships between RECIRCULATION SYSTEM and

the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Core flow © o o o o o s s e s e o o e s e e e e s s . 3.6 3.7
K1.02 Reactor power © e o o o o s s e e o s e e s s e e e . 4.1 4.1
K1.03 Reactor moderator temperature e e o e o o o o o o o . 3.2 3.3
K1.04 Reactor/turbine pressure regulating system: Plant-

Specific L] L] L ] L] L] * L] L] * . L] L] L] L] * * L d . L] . L] L L] 3.3 3.3
K1.05 Reactor pressure . . . . . . . . . ¢ ¢ ¢ v v v ... 3.4 3.4
K1l.06 Jet pumps © e 4 e o o s s s s e o e e s s s e e s e« « 3.6 3.6
K1.07 Component cooling water systems e e o s o s + s « « « 3.1 3.2
K1.08 A.C. electrical © e o e e s e o e e o s s s s e e e . 3.1 3.2
K1.09 D.C. electrical ® o o s e e s s e s e e s s e s e e o 2.7 2.9
K1.10 Control rod drive system: Plant-Specific e e e e s . 2.8 2.8
Kl.11 Drywell equipment drain sump . . . . . . . . . « . . . 2.7 2.8
Kl.12 Recirculation system motor-generator sets: Plant-

Specific . . & i i i it e e i e e e e e e e e s e e . 3.8 3.6
K1.13 Jet pump ring header and risers: Plant-Specific . . . 3.1 3.2
Kl1.14 Rod block monitor: Plant-Specific . . . . « « . . . 3.0 3.2
K1l.15 Nuclear boiler instrumentation (reactor water

level /pressure) e e o+ o e o o o o s e e s s e e e o o 3.2 3.2
K1l.16 Low pressure coolant injection logic: Plant-Specific . 3.9 3.9
K1.17 Vessel bottom head drain temperature . . . . . . . . . 3.1 3.3
K1l.18 RHR shutdown cooling mode e e e o e o e e o o o o o« 3.3 3.3
K1l.19 Feedwater flow . . . . & & 4 v 4 ¢ ¢ o o o o o o « o . 3.2 3.2
K1.20 Plant air systems: Plant-Specific . . . . . . . . . . 2.4 2.5
Kl.21 Reactor water cleanup system . . . « « « v ¢« v« « ¢« « . 2.6 2.6
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202001 Recirculation System

Tasks as noted previously

K/A No.

K1.22
Kl.23

Kl.24
K1.25
Kl.26
K1.27
Kl.28

K2.

K2.01
K2.02
K2.03
K2.04
K2.05

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13
K3.14

K4.

K4.01
K4.02
K4.03
K4.04
K4.05

KNOWLEDGE RO 8RO

Reactor water level . . . o o c e o o o o s o 3
Average power range monitor flow converters: Plant-
Specific . . . . . . e o o o o o o o o 3
Isolation condenser: Plant-Specific e o o o o o o s + 3
Reactor water sampling system . . « o ¢« o « o o o o « o 2
Recirculation flow control system: Plant-Specific

ATWS Circuitryt Plant-specific e e o o e o o o o 4
End-of-cycle recirculation pump trip circuitry.
Plant-specific - - * * * * * * L o L ] *® . . L2 . * * * * 3

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

3.2%
3.2

Recirculation pumps: Plant-Specific . . . . . . 3.2
3.3

2,7 2.8%
2.5
2.3

MG sets: Plant-Specific .« ¢« ¢ ¢ ¢ ¢ o o o o o o
Recirculation system valves © e o o 4 o o o o
Hydraulic power unit oil pumps: Plant-Specific

MG set oil pumps: Plant-Specific e o o o o o o

2.5*
2.3*

Knowledge of the effect that a loss or malfunction of
the RECIRCULATION SYSTEM will have on following:
(CFR 41.7 / 45.4)

Core flow . . . e o o s o o s o
Load following capabilities. Plant-Specific
Reactor power L] . L] L] . . . L d L] L] * L] L] . L]
Reactor water level . . « ¢ o ¢ ¢ o o o o &
Recirculation system MG sets: Plant-Specific . . .
Low pressure coolant injection logic: Plant-Specific
Vessel bottom head drain temperature . . . .
Shutdown cooling system e o o o o o o o o e
Reactor water cleanup system . . « ¢« « o o o«
Average power range monitor flow converters
Component cooling water systems e o s o o o
Isolation condenser: Plant-Specific . . . .
Reactor water sampling system o o o o e o e
Primary containment integrity: Plant-Specific

e o o o
e o o o
e o o o
e o o o
* o o o
* o ¢ o
* o s o

*
*

*
*

¢ o & o o o o

WNWMNWNDMDMDWWWWNDW

o ¢ 0 o o o 0 s s e
UOWWHVWOUIWIWOON
WNWNMNWLWNNNDMNWWWWNDW
* & o ¢ o 0 s o 0 »

NUVOWHUTOVOVYVLIW IVON

Knowledge of RECIRCULATION System design feature(s)
and/or interlocks which provide for the following:
(CFR 41.7)

2/3 core coverage: Plant-Specific
Adequate recirculation pump NPSH
Recirculation pump motor cooling
Controlled seal flow . . . . . .
Seal cooling .« ¢ ¢ ¢ ¢ o ¢ o o o

¢ e o o o
e o o e o
e o o o o
o o o o o
¢« o o o o
e [ [ .
e o o o o
e o o o o
e o o e 0
e o o ¢
DWW
e o o o o
WOWEREWw
MDLWDWW
e o o o o
WK oMY



S8YSTENM: 202001 Recirculation Systen

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K4.06 Automatic voltage/frequency regulation: Plant-

Specific . . L] L] - ® Ll L] L] * . L] . * . * L] L d L] . - o 2.6* 2.7
K4.07 Motor generator set trips: Plant-Specifie . .. .. . 2.8 2.9
K4.08 Oil pump automatic starts: Plant~Specific . . . . . . 2.8 2.9
K4.09 Pump minimum flow limit: Plant-Specific . . . . . . . 2.7 2.9
K4.10 Pump start permissives: Plant-Specific . . e o o o 3.3 3.4
K4.11 Limitation of recirculation pumps flow mismatch.

Plant-Specific . . . . . .« o e e s e o o o o 3.1 3.5
K4.12 Minimization of reactor vessel bottom head temperature

gradients: Plant-Specific . . . . . 3.2 3.5
K4.13 tEnd of cycle recirculation pump trip° Plant-Specific . 3.7 4.0*
K4o 14 ATWS. Plant-SPECifiC . . o . . . 3 . e o . . 4. o 40 1*
K4.15 Slow speed pump start: Plant-sPecific T o § 3.4
K4.16 Recirculation pump downshift/runback: Plant-Specific . 3.3 3.6
K4.17 Fast speed pump start: Plant-Specific .. . . . . . . 3.3 3.5
K4.18 Automatic MG set start sequencing: Plant-Specific . . 2.8 3.0
K5. Knowledge of the operational implications of the

following concepts as they apply to RECIRCULATION

SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Indications of pump cavitation . . . . . . ¢« « . . . . 2.7 2.8
K5.02 Jet pump operation: BWR-3,4,5,6 . . . ¢« + + . . « .« . 3.1 3.2
K5.03 Pump/motor cooling: Plant-Specific e o o e o o o s o 2.7 2.7
K5.04 System venting . . . . . . e s s o s e e s e e e o s 2.4 2.6
K5.05 End of cycle recirculation pump trip: Plant-Specific . 3.5 3.6
K5.06 ATWS RPT: Plant-Specific o o e o o o o o o s o s 3.6 3.7
K5.07 Natural circulation: Plant-Specific e e s + « o o + o 3.3 3.4
K5.08 E/P converters: Plant-Specific . e o e o e o e o o 2.0 2,1%
K5.09 Hydraulically operated valves: Plant-Specific e ¢ o« o« 2,6% 2.6%
K5.10 Motor generator set operation: Plant-Specifie . . . . 2.8% 2.8
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the RECIRCULATION SYSTEM :

(CFR 41.7 [ 45.7)
K6.01 Jet pumps: Plant-Specific . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o« « « 3.5 3.7
K6.02 Component cooling water systems s o 3.2
K6.03 A.C. power: Plant-Specific e e e e e a4 o o e s e s . 2.9 3.0
K6.04 D.C. power: Plant-Specific « o e e o o s o e o o 2.7 2.8
K6.05 Control rod drive system: Plant-Specxfic e v e e e o 2.7 2.7
K6.06 Recirculation system motor-generator sets: Plant-

SpeCific . ¢ ¢ ¢ ¢ ¢ 4 4 e 4 e e 6 6 o e s s e e o e« « 3.1 3.1
K6.07 Feedwater flow .« « « o« o ¢ o o o o o o s o o o o« s« « + 3.3 3.3
K6.08 Reactor water cleanup system . . « . ¢ ¢ ¢« ¢« o« o« « « « 2.3 2.3
K6.09 Reactor water level © 4 o e s e e e o s o e s e s s s 3.4 3.4
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SYSTEN: 202001 Recirculation System Tasks as noted previously

Tagks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
Al. Ability to predict and/or monitor changes in
parameters associated with operating the RECIRCULATION
SYSTEM controls including:
(CFR 41.5 / 45.5)
Al.01 Racirculation pump flow: Plant-Specifie . . . . . . . 3.6 3.5
Al.oz Jet pump flow L] . L] L d . L] L] o * L] o * . L] L] . L . * . 3.4 3.4
Al.os core flow . L] . L] L] L] * *° L] » - L] * . . * * L2 . - * . 306 3.6
Al.04 Reactor water level e o o o s o o s o e o o o s o o« 3.3 3.3
Al.0S5 Reactor power e e o o o o o s o s s s e s e e e o o o 3.9 3.9
Al.06 Recirculation pump motor amps e o s o o o o s e s o o 2.5 2.6
Al.07 Recirculation pump speed .« « « « o o ¢ o o o o o o o o 2.7 2.8
Al.08 Recirculation FCV position: BWR-5,6 . . . . . . « « . 3.7 3.7
Al1.09 Raecirculation pump seal pressures e o o o o s o o o o 3.3 3.3
Al.10 Recirculation seal purge flows . « « ¢« « « « « o « o o 2.6 2.7
Al.11 Vessel bottom head drain temperature . . . « « « . « « 2.8 2.9
Al.12 Recirculation pump differential pressure: Plant-
Specific L L ] * L] * * - * Ll L d . * L d . L] * L2 * * Ll - * . 2.6 2.6
Al.13 Recirculation loop temperatures: Plant-Specific . . . 3.1 3.2
Al.14 Recirculation drive motor temperature: Plant-Specific
e e e e e e s e e s s s s e e s e e e e e e e e s 2.4 2.4
Al.15 Recirculation MG set temperatures: Plant-Specific . . 2.4 2.4
Al.le6 Recirculation MG drive motor amps: Plant-Specific . . 2.3*% 2.3
Al.17 Recirculation MG set generator current, power,
voltage: Plant-Specific . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o 2.3% 2.3
A2. Ability to (a) predict the impacts of the following on
the RECIRCULATION SYSTEN ; and (b) based on those
predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions
or operations:
(CFR 41.5 / 45.6)
A2.01 tJet pump failure: Plant-Specific e o o o o o o o o o 3.4 3.9
A2.02 Recirculation system leak e 3.9
22,03 Single recirculation pump trip . . « « « « ¢« + « o . . 3.6 3.7
A2.04 Multiple recirculation pump trip . . « « « « ¢ o o o o 3.7 3.8
A2.05 Inadvertent recirculation flow increase e o o o o o o 3.8 4.0
A2.06 Inadvertent recirculation flow decrease e o o o o o o 3.6 3.8
A2.07 Recirculation pump speed mismatch: Plant-Specific . . 3.1 3.3
A2.08 Recirculation flow mismatch: Plant-Specific . . . . . 3.1 3.4
A2.09 Recirculation scoop tube lockup: Plant-Specifie . . . 3.2 3.4
a2.10 tRecirculation pump seal failure e o o o o o o o o o « 3.5 3.9
A2.11 Low reactor water level e o o o o o o o o o o e o o o 3.7 3.9
A2.12 Loss of reactor feedwater e s e o o s s o o o o o o o 3.6 3.8
A2.13 Carryunder . « « o o o o o o o o o o o s o o o o o o o 2.6 2.8
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S8YSTEM: 202001 Recirculation System

Tagks as noted previously

IMPORTANCE

X/A NO. KNOWLEDGE RO 8RO
A2.14 High reactor pressure (ATWS circuitry initiation).

Plant-specific e o o e o o o o 3 . 9 4 * 2
A2.15 Bnd of cycle trip circuitry: Plant-Specific e o o o o 3.7 3.9
A2,16 Loss of seal purge flow (CRD) v 4 & « 4 ¢ o o o o o +» 2.9 3.1
A2,17 Loas of geal coclingwater . . . ¢ . . & « ¢« « « +« . . 3.1 3.2
A2.18 Losas of motor cooling . e e o o o s o e o o o 2.9 3.1
A2.19 Loss of A.C. power: Plant—Specific e s o e s o e e« o 3. 3.2
A2.20 Loss of D.C. power: Plant-Specific e e e e s o o o o 2.8 2.9
A2.21 tRecirculation loop temperature out of spec: Plant~-

specific . * . . * . L] L) . * . . * L] * * L] . . L] * L] * 3.3 3 7
A2.22 Loss of component cooling water e e e e e o o o s s . 3.1 3.2
A2.23 Valve CloBUreS .« « ¢ « « o « o o o o o o o o o o o « o 3.2 3.2
A2.24 Valve opening e o e o o o @ . e e e e o s e s o 3.1 3.1
A2.25 Recirculation flow control valve lockup- Plant-

Specific L] L] L] * * L L] . . L] L * L 4 . . 303 3.3
A2.26 Incomplete start sequence- Plant-Specific e e s s e . 2.9 3.1
A3. Ability to monitor automatic operations of the

RECIRCULATION SYSTEM including:

(CFR 41.7 [ 45.7)
A3.01 Valve operation © o o o o o o s s e o e e e e o s a « 3.1 3.1
A3.02 Pump/MG set start sequence: Plant-Specific e« e o« + 3.1 3.0
A3 03 System flow * L] L] * . * * . . . * * - . * L] . L] - * L4 3 * 2 3 . 2
A3.04 Lights and alarms . . e e o o o s o o o s e e o . 3,2 3.1
A3.05 Pump speed: Plant-Specific e o e s s s e e s s e e s 2.9 2.9
A3.06 Flow control valve position: WR~5,6 e o o o o s o o 3.6 3.6
A3.07 Pump trips: Plant-Specific e o o e o e o o o s o o s 3.3 3.3
A3.08 Pump downshift: BWR-S'G ® o o o o o o o o o o o o e o 304 303
A3o°9 MG Bet trip: Plant-SPBCifiC ® o o e o o ¢ o o o e o e 3.3 3-3
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Recirculation pumps * e e o e o o o o o s s e e e s« 3.7 3.7
A4.02 System valves © ¢ o o e s 4 s e s e e e s e s e e s« 3.5 3.4
A4.03 Reactor power © o o o o o s s s s e e e e e e s e e e 4.1 4.1
A4.04 System flow © e o ¢ o o o s s e e s s e e s e e e o « 3.7 3.7
A4.05 Lights and alarms ® o s o e e o o e e s s e e e e e o 3.3 3.3
A4.06 0il pumps . . .« e o o e e s o e s s s e e o« 2.7 2.7
A4.07 Vent fans: Plant-SpeCific e o o o e o e s s o s e e . 2.4 2.3
A4.08 Motor-generator sets: Plant-Specific e e s e o e s . 3.2 3.1
A4.09 Reactor water level © o o 4 o o s e o o s e e e e e o 3.7 3.7
A4.10 Seal flow: Plant-Specific . . . . ¢ ¢ ¢« ¢ ¢« ¢ « ¢« . . 2.8 2.8
A4.11 Seal pressures: Plant-Specific e s e e e e s e e s . 3.2 3.3
A4.12 Core flow . . e o s e 4 e s e s e e e s s s e e e s 3.9 3.8
A4.13 Core differential Pressure . « « « « « o « o« « o« o « « 3.1 3.3
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S8YSTENM:

TASK:

K/A No.
K1.

K1.01

K1.02
K1.03
K1.04
K1.0S8
K1.06
K1.07
K1.08
K1.09
Kl.10
Kl.11
K1l.12
K1.13
Kl.14
Kl.15
K1l.16
K1.17
K1.18

Kz.

K2.01
K2.02
K2.03

203000 RHR/LPCI: Injection Mode (Plant Specific)

Perform lineups on the low pressure coolant injection system

Place the low pressure coolant injection system in standby readiness
Monitor operational sequence of low pressure coolant injection (LPCI)
asystem

Secure the low pressure coolant injection system

Perform LPCI aubsystem logic system functional test

Perform LPCI mode inoperable test

Perform LPCI mov power supply simulated auto. act test and battery serv.
tasts

Conduct LPCI independent power supply weekly battery test

Conduct LPCI independent power supply performance discharge test
Perform low pressure coolant injection sound analysis and flow test

(write in)

IMPORTANCE
KNOWLEDGE RO 8RO
Knowledge of the physical connections and/or cause-
effect relationships between RHR/LPCI: INJECTION MODE
(PLANT SPECIFIC) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Condensate storage and transfer system: Plant-
specific L] - - - * - . * * * L] - L L] L3 * * * . * L] . - 2.8 2.8
Suppression POOL . ¢ « o+ o e o o o o o o e o o o o o o 3.9 3.9
Condensate transfer . « « +« « ¢ ¢ o o o ¢ o o o o o o o 2.5% 2.6%
Keep £fill system . ¢ « ¢« « ¢ « ¢ o o« ¢ o o o » o o « o 3.3 3.4
Recirculation system: BWR-3,4 . . ¢ ¢« ¢ o ¢ « o « « o 3.8 3.8
Automatic depressurization . . . . . ¢ ¢ ¢ ¢ o o o o o 3.9 3.9
D.C. electrical POWEE « « « « o o o o o o o o s o o o » 3.1 3.3
A.C. electrical POWEE . « o« ¢ o « o o o o s o o o o « o« 3.5 3.5
Emergency generators .« . « o « o« o o o o o o o o o o o 3.8 3.8
ECCS XOOM COOLEES « « o o o o o o o o o ¢ o o o o o o o 3.2 3.2
Nuclear boiler instrumentation . . . . ¢« « ¢« &« ¢ & « « 3.7 3.7
Plant air systems: Plant-Specific . . . . ¢« ¢« ¢ ¢« o o+ 2.6% 2.,7%
Drywell Pressure . « « o o o o o o o o o s o o o o o o 3.9 4.0
Shutdown cooling system: Plant-Specific . . . . . . . 3.6 3.7
Reactor building drain system: Plant-Specific . . . . 2.4* 2.6
Component cooling water systems . « « ¢« « « ¢« ¢« ¢ « +» o 3.1 3.2
REACLOr DrEBBULE .« o o + o o o o o s o o o o o o o+« 4.0 4.0
Reactor vessel: Plant-Specific . . . ¢« « « « ¢« « & 3.8 3.8

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

PUMPS « « o o o o o o o o o o o o o o s o o o o o o o« o 3.5% 3.5%
VAlVEE + o o o o o o o o s o o s o o o o o o o o s o o 2.5% 2,7*%
Initiation 1ogiC .+ & ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o o 2.T* 2.9%

3.4-37 NUREG-1123, Rev. 1



SYSTEM 203000 RHR/LPCI: Injection Mode (Plant Spscific)

Tasks as noted previously

K/A NoO.

K3.

K3.01
K3.02
K3.03
K3.04

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K4.07
K4.08
K4.09

K4.10

K4.11
K4.12
K4.13

K4.14
K4.15

KS.

K5.01
K5.02

Ks.

K6.01
K6.02
K6.03

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) will
have on following:

(CFR 41.7 / 45.4)

Reactor water level © o o e o o
Suppression pool level . .

Automatic depressurization logic
Adequate core cooling o e o o o

e o o o
® o o o
e o o o
e o o o
e o o o
* o o o
e o o o
e o o o
¢ o o o
e o o o

e o o o

Knowledge of RHR/LPCI: INJECTION MODE (PLANT SPECIFIC)

design feature(s) and/or interlocks which provide for
the following:
(CFR 41.7)

Automatic system initiation/ injection . . .
Prevention of piping overpressurization . .
Pump minimum flow protection . . . . . . . .
Pump motor cooling: Plant-~-Specific o o .
Prevention of water hammer . o o o « e o »
Adequate pump net positive suction head (interlo

k
suction valve open): Plant-Specific . . . .
Emergency generator load sequencing o .
Pump operability testing . . . . . . . .

o o o 0} o o o o o

e o o o
s o o o

Surveillance for all operable components : :
Dedicated injection system during automatic system

initiation (injection valve interlocks)

Loop selection logic: Plant-Specific .
System redundancy o o o . e o o o o o e o o s
The prevention of leakage to the environment through
LPCI/RHR heat exchanger: Plant-Specific . . . . . .
tOperation from remote shutdown panel . . . . . « . .
Pump runout protection: Plant-Specific e o e o o

Knowledge of the operational implications of the
following concepts as they apply to RHR/LPCI:
INJECTION MODE (PLANT SPECIFIC) :

(CFR 41.5 / 45.3)

Testable check valve operation . . ¢« « ¢ ¢ ¢« ¢ « « &
tCore cooling methods . « ¢ ¢ ¢ ¢ ¢ ¢« ¢ o o o o « o &

Knowledge of the effect that a loss or malfunction of
the following will have on the RHR/LPCI: INJECTION
MODE (PLANT SPECIFIC)

(CFR 41.7 / 45.7)

A.C. electrical power e 4 e e e o o s e s s e e o
D.C. electrical power e o o o o o o o o o o o o o o
Emergency generator e o o o s o o s e s 6 e e o o o
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RO 8RO

oWwu b
* % *

L ¢ ¢ o

bW
L] . L] L]
bW
*
&b Wb

4.2% 4.2
3.3 3.4
3.2 3.3
2.6 2.7
3.2 3.3
3.5 3.5
3.7 3.9
3.3 3.4*
3.1 3.4
3.9 4.1
4.0 4.0
3.8 3.6
3.4 3.7
3.6 3.7
2.5% 2.5
2.7 2.9
3.5 3.7
3.6 3.7
2.8 3.0
3.7 3.9



SYSTEM: 203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

IMPORTANCE

X/A NO. KNOWLEDGE RO SRO
K6.04 RKeep fill Bystem . . « ¢« ¢ « o o o o ¢ o o o o« = o o« « 3.3 3.8
K6.05 Condensate storage and transfer system: Plant-

Bpacific . 4 ¢ ¢ 4 e 4 4 e 6 e 6 e e s s e e e s e e s 2.5 2.5
K6.07 Plant air systems: Plant-Specific . . . . . . ¢ « . . 2.7 2.7
K6.08 ECCS room COOLING « « o o o o o ¢ o o o o o o o o o o o 2.9 3.1
K6.09 Nuclear boiler instrumentation . . . . . . . .. .. . 3.4 3.4
K6.10 Component cooling water systems . . . . « « « =« « « « . 3.0 3.1
k6 o 11 ADS . L] . L] * L] L] L] L] L] L] L] . L] . L] . L] L] . * * . . . L] 4 L] 1* 4 L 1
K6.12 tECCS room integrity . « « ¢ ¢ ¢ ¢ o o o o o o o o o o« o 2.7 2.9

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the RHR/LPCI:

INJECTION MODE (PLANT SPECIFIC) controls including:

(CFR 41.5 / 45.5)
Al.01 Reactor water level . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o » » 4.2* 4.3
Al.02 REactor pPressure . ¢ « « « « o o ¢ o o o o o o o o o « 3.9% 4.0
Al L d 03 system flow - L] * * L] L2 - - * L2 L] o - - - . . . . . * - 3 . 8 3 L] 7
A1.°4 syetem pressure L] L] L] L] . L] * L] L] L] L] . * L ] L] * * * * L] 306 3.6
Al.05 Suppression pool level . . . . ¢« ¢ ¢« « o o o o s « o« » 3.8 3.7
Al.06 Condensate storage tank level: Plant-Specific . . . . 2.4*% 2.5
Al.07 Motor amps: Plant-Specific . . . . ¢ ¢ ¢ o o ¢ ¢ o o« o 2.4% 2.5
Al.08 tEmergency generator loading . « + « ¢ o ¢ ¢ o o o o o o 3.7 3.8
Al1.09 Component cooling water systems . . « +« ¢ ¢« ¢« « = o » « 2.9 2.9
A2, Ability to (a) predict the impacts of the following on

the RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) ; and

(b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6) .
A2.01 Inadequate net positive suction head . . . . . . . . . 3.2 3.4
A2.02 Pump trip8 . «. o o o ¢ o o o o o o o o o s s s o o s « 3.5 3.5
A2.03 Valve ClOBULESB =« o o o o o o s o o o o a o o o o o s o 3.2 3.3
A2.04 A.C. fallures . « o o« ¢ ¢« ¢ ¢ ¢ o o o o o o o o o o« o « 3.5 3.6
A2.05 D.C. failures . . ¢« ¢ ¢ o ¢ ¢ o o o ¢ o s o o s « o« « » 3.0 3.2
A2.06 Emergency generator failure . . . ¢« ¢« ¢« + « o « + « « . 3.8 3.9
A2.07 Pump 8eal failure . ¢« ¢« ¢« ¢ ¢« ¢ o« o o o o o« o o« o« o o » 3.0 3.1
A2.08 Inadequate room CcoOling . « « +« o ¢ o ¢ o o o o s o o o 2.9 3.0
A2.09 Inadequate system flow . « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o 3.3 3.4
A2.10 Nuclear boiler instrument failures . . . . . . « . . . 3.3 3.5
A2.11 Motor operated valve failures . « « « « « « ¢« o o « « o 3.4 3.6
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SYSTEN:

203000 RHR/LPCI: Injection Mode (Plant Specific)

Tasks as noted previously

K/A NoO.

A2.14
A2.15
A2.16
A2.17

Mo

a3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08
A3.09

Ad.

A4.01
A4.02
24.03
n4.04
A4.05
A4.06

A4.07
A4.08
A4.09
A4.10
A4.11
A4.12
A4.13
A4.14

KNOWLEDGE

Initiating logic failure . . « o ¢ ¢ ¢ o o &
Loop selection logic failure: Plant-Specific
Loass of coolant accident . . . ¢ ¢ ¢ ¢ o . .
Keep fill system failure . « « ¢« o« ¢ ¢ ¢ « &

Ability to monitor automatic operations of the
RHR/LPCI: INJECTION MODE (PLANT SPECIFIC) including:
(CFR 41.7 / 45.7)

Valve operation . . . . .
Pump start . . « « o o .
Pump discharge pressure .
System flow . « « . « .« .
Reactor water level . . .
Indicating lights and alarms .
Loop selection: Plant-Specific
System injitiation sequence . . .
Emergency generator load sequencing

* o o o o

e o o o o

e ¢ o o o

¢ o o o o o o

e ¢ o o o o o o

* o & ¢ o o o o o
e o o ¢ ¢ o o o o
e o o & ¢ o & o o
e o o o o o & ¢ o
¢ o o ¢ o o o s o
e & o o o o o o o
e o o o o o ¢ o @
e o 8 o & & o 0 o
e o ¢ s o o o e o

Ability to manually operate and/or monitor in the
control roomn:
(CFR 41.7 / 45.5 to 45.8)

Pumps « « ¢ o o o o o o o
System valves . « . . . .
Reep £fill system . . . .
Heat exchanger cooling flow
Manual initiation controls
System reset following autom
Specific . . . . . .
Reactor water level o o o o
Reactor pressure . . .
System flow « ¢« « ¢ o o ¢ o @
Pump/system discharge pressure: Plant-Specif
Indicating lights and alarms . . . .« o e
Condensate storage tank level: Plant-Specific
Suppression pool level/temperature . . . . . .
Testable check valves . . . . . . .« « « « o « &

0
[ aad

e o o T o 0 0o o

oooﬂ:ooooo
F’.'""
12

@ o o e ¢ o o o
[o]

e o 0 e s e o o
o

ooomooooo
¢« o o

.
.
.
ti
.
.
e o .
.

.
.
.
.

Pl
c

® o 0 s s s s 0 0 e o e o o
‘?"'oooo
|

® ¢ o o o ¢ o o o
o o ¢ o o s o ¢ o
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

TASK: Perform lineups of the residual heat removal (RHR) system
Fill and vent the residual heat removal system
Start up the residual heat removal system
Operate a residual heat removal heat exchanger
Perform purification of the residual heat removal system during shutdown
cooling
Operate residual heat removal system with fuel pool cooling system
Monitor the residual heat removal system
Add chemicals to the residual heat removal system
Operate the residual heat removal system using the high pressure safety
injection pumps
Shutdown the residual heat removal system
Drain the residual heat removal system B
Fill the refueling cavity and/or dryer-separator using the residual heat
removal system
Drain the refueling cavity and/or dryer-separator using the residual
heat removal system
Perform RHR pump flow rate test
Perform residual heat removal pump operability test
Perform RHR service water pump flow rate test
Perform one RHR service water pump inoperable test
Perform one RHR pump inoperable test
Perform residual heat removal isolation valves, shutdown cooling valves

and head spray simulated automatic actuation test

Perform residual heat removal service water pump and motor operated
valve operability test

Conduct RHR valve testing

Conduct RHR isolation valve control logic system functional test
Monitor the residual heat removal system

Shutdown the residual heat removal system

Fill the refueling cavity and/or dryer-separator using the residual heat
removal system

Drain the refueling cavity and/or dryer-separator using the residual
heat removal system ‘

Perform one residual heat removal service water pump inoperable test
Perform one residual heat removal pump inoperable test

Perform residual heat removal isolation valves, shutdown cooling valves
and head spray simulated automatic actuation test

Conduct residual heat removal isolation valve control logic system
functional test
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

Tagsks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1l. Knowledge of the physical connections and/or cause-

effact relationships between SHUTDOWN COOLING SYSTEM

(RHR SHUTDOWN COOLING MODE) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 REACLOr PIESSULE « o« o « o o o o o s s o o o o o s o o 3.6 3.6
K1.02 Reactor water 1evel « « « o o« o o o o o o o o o o o ¢« o 3.6 3.6
K1.03 Recirculation loop temperature . . e o o e o o « 3.4 3.5
K1.04 Fuel pool cooling assist: Plant-Specific e o e o o o o 2.7 2.7
K1.05 Component cooling water systems . « « « + ¢ o o+ ¢ « « » 3.1 3.1
K1.06 A.C. electrical POWEL o « o « « o o o s o o o o o o o o 3.2 3.3
K1.07 D.C. @lectrical POWEY . « « o « o o o o o o o « o o o o 2.4 2.6
K1.08 LPCI . ¢ o « o o o o s s o o o o o o o s o o o o o o o« 3.9 3.9
K1.09 Auxiliary steam supply: Plant-Specific . . . « . « . . 2.2% 2.,2%
Kl.lo RWCU L] - . L] L] L4 L] L] . L] . L] L] . . L] L] * L] . . L] L[] . . 2.3* 2.3*
Ki.11 Nitrogen: Plant-Specific .« « ¢ ¢ ¢ ¢ ¢ ¢« o ¢ o o o o 1.8% 1.8*
Kl.12 Isolation Condenser: Plant-Specific . . . . . . « « o 2.4% 2.4%*
K1.13 Floor drain system: Plant-Specific . . . e o o o o o 1.7% 1.7%
K1.14 Reactor temperatures (moderator, vessel, flange) e« o« « 3.6 3.6
K1l.15 RHR service water: Plant-Specific . . . . . « ¢« « . o 3.5 3.6
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 PUMD MOLOXS o o o o o o o o o o o o o o o o o o o o o o 3.1% 3,1%
K2.02 Motor operated VAlveS . « « « « « o o o o o o o » o o o 2.5% 2.7%
K3. Knowledge of the effect that a loss or malfunction of

the SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN COOLING

MODE) will have on following:

(CFR 41.7 / 45.4)
K3.01 ReacCtOr PreSBULE « « o o o o o o o o o o o o o o o o o 3.3 3.3
K3.02 Reactor water level: Plant-Specifie . . . . . . . . . 3.2 3.3
K3.03 Reactor temperatures (moderator, vessel, flange) . . . 3.8 3.9
K3.04 Recirculation loop temperatures . . « « ¢ o o« o s o o o 3.7 3.7
K3.05 Fuel pool cooling assist: Plant-Specifiec . . . . . . . 2.6 2.7
R&. Knowledge of SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN

COOLING MODE) design feature(s) and/or interlocks

which provide for the following:

(CFR 41.7)
K4.01 High temperature isolation: Plant-Specific . . . . . . 3.4 3.4
K4.02 High pressure isolation: Plant-Specific . . . . . . . 3.7 3.8
K4.03 Low reactor water level: Plant-Specific . . . . . . . 3.8 3.8
K4.04 Adequate pump NPSH . . . o ¢ ¢ ¢ « ¢ ¢ o o s o o o « o 2.6 2.6
K4.05 Reactor cooldown rate o o o e o o o o o o o o o o o 3.6 3.7
K4.06 Motor cooling: Plant-Specific e o o o o o s o o o o o 2.,3% 2.3
K4.07 Pump minimum flow . « ¢ ¢« o ¢ ¢ o o o o o s o o o oo o o 2.7 2.8
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SYSTEM: 205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

Tasks as noted previously

IMPORTANCE

K/A XNO. KNOWLEDGE RO 8RO
KS. Knowledge of the operational implications of the

following concepts as they apply to SHUTDOWN COOLING

S8YSTEM (RHR SHUTDOWN COOLING MODE) :

(CFR 41.5 / 45.3)
Ks.ol NPSH L] L2 . . L . L] L] . . . L . * * L] L] . . . . L] L d * * 2.2* 2.4
K5.02 Valve operation ¢« « o« « o o o o « o ¢ o o o o o o o o o« 2.8 2.9
K5.03 Heat removal mechanisms . . « « ¢« & ¢« ¢« ¢ ¢ ¢ ¢ ¢« o « o« 2.8 3.1
KS.04 System venting . . . ¢ ¢ ¢ i i i i b b e e e e e e e . 2.4 2.4
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the SHUTDOWN COOLING SYSTEM

(RHR SHUTDOWN COOLING MODE)

(CFR 41.7 / 45.7)
K6.01 A.C. electrical POWEL . & & 4 « o o o o o « o o o o o « 3.3 3.4
K6.02 D.C. electrical power « . « o« « o o « ¢ o o o o o o o « 2.7 2.9
K6.03 Recirculation system . . . . . . ¢ ¢ ¢« & ¢« v ¢ ¢« « « . 3.1 3.2
K6.04 Reactor water level . . . &« & 4 ¢ ¢ ¢ o o ¢« o« o« « « « - 3.6 3.6
K6.05 Component cooling water systems . . « « « ¢« ¢« ¢ ¢« o « . 3.2 3.3
K6.06 Auxiliary steam supply: Plant-Specific . . . . . . . . 2.0% 2.0*
Ks . 07 Nitrogen: Plant-speCific ® @ & & e e e o 6 o e e o o @ 1 . 8* 1 . 8*
K6.08 RHR service water: Plant-Specific . . « ¢« « v o « « « 3.5 3.7

ABILITY
Al, Ability to predict and/or monitor changes in

parameters associated with operating the SHUTDOWN

COOLING SYSTEM (RHR SHUTDOWN COOLING MODE) controls

including:

(CFR 41.5 / 45.5)
aAl.01 Heat exchanger cooling flow . « . « « « « « o « « « « « 3.3 3.2
Al.02 SDC/RHR PUMP £1OW « « o ¢ o o o « o o o o o o o« o o « « 3.3 3.2
Al.03 Recirculation loop temperatures . . « « « « « o« 4« « . . 3.3 3.3
Al.04 SDC/RHR pump Suction pressure . « « « « o o« o « o « o o« 2.7 2.7
Al.05 Reactor water level . . . . ¢ v ¢ ¢ ¢ o « ¢« o o« « =« « « 3.4 3.4
Al.06 Reactor temperatures (moderator, vessel, flange) . . . 3.7 3.7
Al.07 Motor amps: Plant=-Specific . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢« o« o+ o+ 2.2% 2.1
Al.08 Heat exchanger temperatures . . . . « « ¢« +v ¢ ¢« ¢« &« « - 3.1 2.9
Al.09 SDC/RHR pump/system discharge pressure . . . . . « . . 2.8 2.8
Al.10 Throttle valve position « « « ¢« v ¢« ¢ ¢ ¢« o « ¢« o « « . 3.0 2.9
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SYSTEN: 205000 Shutdown Cooling System (RHR Shutdown Cooling Mode)

Tagks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
a2, Ability to (a) predict the impacts of the following on

the SHUTDOWN COOLING SYSTEN (RHR SHUTDOWN COOLING

MODE) ; and (b) based on those predictions, use

procedures to correct, control, or mitigate the

consequences of those abnormal conditions or

operations:

(CFR 41.5 / 45.6)
A2.01 Recirculation loop high temperature: Plant-Specific . 3.1 3.3
A2.02 Low shutdown cooling suction pressure: Plant-Specific 2.6 2.7
A2.03 A.C., failure . « o o o« ¢« o o o o o o o o o o o o o o o 3.2 3.2
A2.04 D.C. fAllUr@ .+ o o o « o ¢ o o o o o o o o o o o o o o 2.5 2,6
A2.05 System isolation « ¢ « ¢ ¢ o ¢ ¢ o s o o o e o o o o o 3.5 3.7
A2.06 SDC/RHR pump trips . . . e o s o o o s o s s s 3.4 3.5
A2.07 Loss of motor cooling: Plant-Specific T | 2.7
A2.08 Loss of heat exchanger cooling . . . . . . . « « « « . 3.3 3.5
A2.09 Reactor low water level . . « ¢« ¢« ¢ ¢« ¢ ¢« ¢ ¢ o o « o« « 3.6 3.8
A2.10 Valve operation « « « o o o ¢ o o o o o o o o o o o o o 2.9 2.9
A2.11 Recirculation pump trips: Plant-Specific . . . . « . . 2.5 2.7
A2.12 Inadequate system flow . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o o o ¢ o 2.9 3.0
A3. Ability to monitor automatic operations of the

SHUTDOWN COOLING SYSTEM (RHR SHUTDOWN COOLING MODE)

including:

(CFR 41.7 / 45.7)
A3.01 Valve operation «+ « « o« o o o o o o o o o o o o o o o » 3.2 3.1
A3.02 Pump triP8 ¢ o ¢ o ¢ o o o o o o o o o o o o o o s o o 3.2 3.2
A3.03 Lights and alarms « . « « ¢« ¢ ¢ o o ¢ o o o o ¢ o o o o 3.5 3.3
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 SDC/RHR DUMDPS « « « & « o o o o o o o o o o o o o o « o 3.7 3.7
A4.02 SDC/RHR Buction valves . « « « ¢ ¢ ¢ ¢« « o o ¢« o« « « +» 3.6 3.5
A4.03 SDC/RHR discharge valves . « « « o o o o o o o o o« o « 3.6 3.5
24.04 Heat exchanger cooling water valves . . « « ¢« ¢« ¢« « « « 3.4 3.3
A4.05 Minimum £1low vAlVe8 o+ « ¢ o o o o o o o o o o o o o o o 3.2 3.2
A4.06 Reactor water level . ¢« ¢« ¢« ¢ ¢ &« ¢« ¢ ¢ o o o s o o« « « 3.8 3.7
A4.07 Reactor temperatures (moderator, vessel, flange) . . . 3.7 3.7
n4.08 Reactor power: Plant-Specific . . ¢« « « « ¢« « ¢« « « «» 3.1 3.2
A4.09 System flow . ¢« ¢« ¢ o o« o o s o o o o o s o o o o o o o+ 3.1 3.1
A4.10 System pressures . . . e e o s o o o o o o o = o o o 2.9 3.0
A4.11 Heat exchanger cooling flow e e o o o s s e o o o o o s 3.2 3.2
A4.12 Recirculation loop temperatures . « « « « ¢« ¢« « « o « « 3.4 3.4
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3.5 Containment Integrity

223001
223002

290002
219000
226001
230000
290001

Primary Containment System and Auxiliaries
Primary Containment Isolation System /Nuclear Stean

Supply Shut-0ff

Reactor Vessel Internals
RHR/LPCI: Torus/Suppression Pool Cooling Mode

RHR/LPCI: Containment Spray System Mode

RHR/LPCI: Torus/Suppression Pool Spray Mode

Secondary Containment

. 5-1
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SYSTEM: 223001 Primary Containment System and Auxiliaries

TASK: Conduct lineups on the containment system
Conduct containment inerting~-normal purge on startup
Conduct containment inerting-makeup operation
Ventilate the containment during heatup and startup
Conduct containment de-inerting Monitor the containment system in
standby readiness
Pump torus water to radwaste (pump suppression pool water to radwaste)
Refill the torus/suppression pool from the condensate storage tank
Startup the suppression pool cleanup system (write in)
Shutdown the suppression pool cleanup system (write in)
Perform external visual inspection of suppression chamber after relief
valve operation

Conduct pressure suppression chamber (PSC)-drywell vacuum breaker visual

inspection
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1l. Knowledge of the physical connections and/or cause-

effect relationships between PRIMARY CONTAINMENT

SYSTEM AND AUXILIARIES and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Ki.o1 Containment isolation/integrity: Plant-Specific . . . 3.7 3.9
K1.02 Drywell isolation/integrity: Plant-Specific . . . . . 3.6 3.8
K1.03 Containment/drywell atmosphere control . . . . . . . . 3.2 3.3
K1.04 Drywell floor and equipment floor drain system . . . . 3.1 3.2
K1.05 Suppression pool makeup system: Mark-III . . . . . . . 3.3 3.5
K1.06 RHR/LPCI . ¢ « o o o o o o o o o o o o o o o o « o« o+ « 3.4 3.6
K1.07 Suppression pool cleanup system: Plant-Specific . . . 2.4 2.5
K1.08 Relief/safety valves . . « « ¢ o o o o o « « s o « « « 3.6 3.8
K1.09 SBGT/FRVS: Plant-Specific . . « ¢ ¢« ¢ ¢« « o« « « &« « o+ 3.4 3.6
K1.10 Plant air systems . . . . ¢ ¢ ¢ ¢« ¢« ¢ ¢ ¢ ¢ &« &« « « « o 3.0 3.1
Kl.11 Post accident sampling system . . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ o o o 2.7 2.9
Kl1.12 LPCS: Plant-SpecCifiC . ¢« ¢ ¢ o« o o ¢ o o o o o« s o « « 3.5 3.6
K1.13 HPCS: Plant-SpecifiC . . ¢ o« ¢ ¢ ¢ o o o« o o« o s s » « 3.4 3.5
K1l.14 RCIC: Plant-Specific . . ¢« ¢« o ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o « « o« 3.3 3.6
Kl. 15 HPCI: Plaﬂt-sp$CifiC ¢ ¢ & & & e e o o @ o e ° o e o o 3. 5 3.9
K1.16 Containment and drywell atmosphere monitoring:

Plant—SpecifiC .+ « o ¢ ¢ o o o o o o o o s s o« » +« o« » 3.3 3.4
K1l.17 Reactor building HVAC: Plant-Specific . . . . . . . . 3.1 3.1
K1.18 Drywell pneumatic compressors: Plant-Specific . . . .:2.6 2.8
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Atmosphere containment/ atmospheric dilution

compressors: Plant-Specific . . . . . . . . . . . . . 2.0 2.1
K2.02 Drywell COMPreSSEOrS8 « « + o o » o o o o o o o o s o o o« 1,8 1,9%
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S8YSTEM:

223001 Primary Containment System and Auxiliaries

Tasks as noted previously

K/A XNO.

K2.03
K2.04
K2.05
K2.06
K2.07
K2.08

K2.09
K2.10

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06

K3.07

K3.08

K3.09
K3.10

K4.

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

K4.07

KNOWLEDGE

Pumpback compressors: Plant-Specific . . . .
Combustible gas mixing compressors: Mark-III
Hydrogen recombiners: Plant~-Specific . . . .
Hydrogen igniters: Plant-Specific . . . . .
Containment atmosphere monitoring system . .
Containment cooling air handling units: Plant-

Specific & ¢ ¢ i i i i et et e e e e e s e e e e e
Drywell cooling fans: Plant-Specific . . . . . . . .
Drywell chillers: Plant-Specific « . « « ¢ ¢ &+ o o« &

* o o o 0
o e e o o
¢« o o 8 o
e o e e o

Knowledge of the effect that a loss or malfunction of
the PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES will
have on following:

(CFR 41.7 / 45.4)

Secondary containment . . . . e o o o o o o a
Containment/drywell temperature- Plant-Specific
Containment/drywell pressure: Plant-Specific . .
Containment /drywell hydrogen gas concentration .
Containment/drywell oxygen gas concentration . .
Differential pressure between secondary and primary
containment . . . . ¢ ¢ 4 e e e e o e e e e e o s o .
Differential pressure between suppression pool and
drywell/containment . . . . . . . . . . e e o s o .
Pneumatically operated valves internal to
containment/drywell: Plant-Specific . . + ¢« & « « &
Nuclear boiler instrumentation . . . . . . . . . . .
Containment/drywell moisture content . . . . . . . .

Knowledge of PRIMARY CONTAINMENT SYSTEM AND
AUXILIARIES design feature(s) and/or interlocks which
provide for the following:

(CFR 41.7)

LOCA . ¢ ¢ ¢ ¢ o o o o o o o o o o o o o s o o o o
Contains fission products after a LocaA . . . . . .
Containment/drywell isolation . . +« « o « o « « « &
Prevents hydrogen from reaching an explosive mixture
Maintains proper suppression pool to drywell
differential pPressure « « « « « + o o o o o o o o o o
Maintains proper containment/secondary containment to
drywell differential pressure . . « « « « ¢ ¢ ¢ o o «
Prevents localized heating of suppression pool (SRV
steam quenchers) . . . ¢ ¢ ¢« ¢ ¢ o o o o o o o s o o

Allows for absorption of the energy released during a

NUREG-1123, Rev. 1 3.5-4

* e o 0

IMPORTANCE
RO gRO
1.8 1.8%
2.0 2.4
2.2%  2.4*
2.0 2.4
2.3% 2.6%
2.7 3.0%*
2.7 2.9*
2.7 2.9%
3.6 3.8
3.3 3.4
3.4 3.5
3.3 3.5
3.1 3.2
3.3 3.6
3.1 3.2
2.7 2.9
2.8 3.1
2.4 2.6
3.7 3.8
3.6 3.7
3.7 3.8
3.5 3.8
2.9 3.1
3.1 3.3
3.1 3.3



SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K5, Knowledge of the operational implications of the

following concepts as they apply to PRIMARY

CONTAINMENT SYSTEM AND AUXILIARIES :

(CFR 41.5 / 45.3)
K5.01 Vacuum breaker/relief operation . « « « « « « ¢« ¢ . . . 3.1 3.3
K5.02 Guard pipe operation: Mark-=III . « « « o o o o o o o o 2.3 2.4
K5.03 Down comer operation . . . « ¢« « & ¢ ¢ ¢ ¢ o o o . . . 2.8 2.9
K5.04 Horizontal vent operation: Mark-III . « « « « « « « « 2.4 2.6
K5.05 Hydrogen recombiner operation: Plant-Specific . . . . 2.8 3.0
K5.06 Hydrogen igniter operation: Plant-Specific . . . . . . 2.8 2.9
K5.07 Suppression pool clean-up: Plant-Specific . . . . . .. 2.3 2.4
K5.08 Pregsure measurement . . . ¢ ¢ o o ¢ o o o s o o o o o 2.7 2.8
K5.09 Hydrogen production mechanisms .+ « ¢« « ¢« ¢ ¢ ¢« ¢ & « o 2.6 2.9%
KS5.10 Hydrogen combustibility versus hydrogen concentration

and oxygen concentration . . ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o 2.9 3.1
K5.11 Temperature measurement « « « « ¢ « ¢ o o o s o o o o o 2.7 2.7
K5.12 Hydrogen concentration measurement . . . ¢ « « « « o o 2.7 2.8
K5.13 Oxygen concentration measurement: Plant-Specific . . . 2.7 2.8
K5.14 Differential pressure measurement . . . . . . . . . . . 2.6 2.8%
K5.15 Moisture content measurement: Plant-Specific . . . . . 2.4 2.6
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the PRIMARY CONTAINMENT

SYSTEM AND AUXZILIARIES :

(CFR 41.7 [ 45.7)
K6.01 Drywell cooling . « « o « o o o « o o o s o o« o« « « « » 3.6 3.8
K6.02 Containment cooling: Mark-II e o o o o o o o o o +« o 3.5 3.6
K6.03 Suppression pool makeup: Plant-Specifiec . . . . . . . 2.8 3.1
K6.04 Combustible gas mixing: Plant-Specific . . . . . « . . 2.8 2.8
K6.05 Hydrogen recombiner: Plant-Specific . . . . . . « « « 3.1 3.3
K6.06 Backup hydrogen purge: Plant-Specific . . . . . . . . 2.8 3.0
K6.07 Hydrogen igniter system: Plant-Specific . . . . . . . 3.0 3.1
K6.08 Containment atmospheric control . . . . . . . . . . . . 3.3 3.4
K6.09 Drywell vacuum relief system . . . . . . « « ¢« « « « « 3.4 3.6
K6.10 Containment vacuum relief system: Mark-III . . . . . . 3.0 3.2
K6.11 A.C. electrical distribution . . ¢« « ¢« ¢« ¢ ¢ ¢ « ¢« « « 3.0 3.2
K6.12 D.C. electrical distribution . . « « ¢« ¢« ¢ ¢ + ¢ . . . 2.7 3.0
K6.13 Applicable plant air system/ nitrogen make-up system. . 3.2 3.4
K6.14 RHR/LPCI . 4 4 o o o o o o o o o o o o o o o o o o o o 3.6 3.8

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the PRIMARY
CONTAINMENT SYSTEM AND AUXILIARIES controls including:
(CFR 41.5 / 45.5)
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SYSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al.01 Drywell temperature e e o s e o s o s s e e o s o « o« 3.5 3.6
Al.02 Drywell Pressure . ¢ o« « o o o o o o o o o o o o o o » 3.6 3.7
Al.03 Containment pressure: Mark-III e e e e e s e s o e o« 3.6 3.8
Al.04 Containment temperature: Mark=III . . . . « « « « « « 3.3 3.4
Al1.05 Hydrogen concentration . . ¢« . « ¢ ¢ ¢ ¢ ¢ ¢ ¢« ¢ o « » 3.1 3.3
Al.06 Oxygen concentration . . . ¢ ¢ ¢ ¢« o o o o o o o s « « 3.1 3.3
Al.07 Drywell/suppression chamber differential pressure

(drywell to containment building): Plant-Specific . . 3.2 3.4
Al.08 Suppression pool level . . . ¢ ¢ ¢ ¢ ¢ o s s s e o s » 3.5 3.6
Al.09 Suppression pool temperature . . . . . . ¢ ¢ + + « o o 3.5 3.6
Al.10 Drywell leak detection system: Plant-Specific . . . . 3.4 3.6
Al.11 Reactor building to suppression chamber differential

pressure: Plant-~Specific e e et e e e e e e e e 3.1 3.2
Al.12 Moisture concentration . . . . ¢« . 4 ¢ 4 4. ¢ ¢ o o . o 2.5 2.6
A2. Ability to (a) predict the impacts of the following on

the PRIMARY CONTAINMENT SYSTEM AND AUXILIARIES ; and

(b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 / 45.6)
aA2.01 Loss of coolant accident . . . . . ¢ .« . ¢ ¢« ¢« ¢ o . o 4.3% 4.4%
A2.02 Steam bypass of suppression pool . . . . ¢ . ¢« « . . . 3.9 4.1
A2.03 safety/relief valve leaking or stuck open . . . . . . 4.0 4.2%
A2.04 High containment/drywell hydrogen concentration « « - 3.7 3.8
A2.05 High containment/drywell oxygen concentration e « o« « 3.5 3.6
A2.06 High containment pressure: Mark-III . . . . . . . . . 4.1* 4.1%
A2.07 High drywell pressure e e o o e s s s e s s e o s s o 4b.2* 4.3%
A2.08 Compressor trips (loss of air): Plant-Specific B O 3.1
A2.09 Vacuum breaker malfunction . . . . . . . . . . .+ . . . 3.4 3.6
A2.10 High drywell temperature . . . « ¢ ¢« ¢ ¢« ¢ ¢ « « s « « 3.6 3.8
A2.11 Abnormal suppression pool level e o e ¢ o o o s e o o 3.6 3.8
A2.12 Abnormal suppression pool temperature e e e s e o o o 3.7 3.8
A2.13 High containment temperature: Mark-III e o o o s o o 3.3 3.4
A2.14 Low containment to annulus pressure: Mark-III . . . . 3.4 3.4
A3. Ability to monitor automatic operations of the PRIMARY

CONTAINMENT SYSTEM AND AUXILIARIES including:

(CFR 41.7 [ 45.7)
A3.01 Suppression pool level . . . . ¢ 4 ¢ o ¢ o s s s s o « 3.4 3.5
A3.02 Vacuum breaker/relief valve operation e o e o o o o« o 3.4 3.4
A3.03 System indicating light and alarms . . + + « ¢« ¢« « « » 3.4 3.3
RA3.04 Containment/drywell response during LOCA . . « « . « . 4.2* 4.3
A3.05 Drywell Pressure . . « + ¢« « o « o o o o o o o o o« « - 4.3% 4.3
A3.06 Drywell/suppression chamber differential pressure:

Mark=I,II «. o o ¢ o o o o o o o o o o s o o o s s o o« o+ 3.4 3.3
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S8YSTEM: 223001 Primary Containment System and Auxiliaries

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO SRO
A3.07 Containment/drywell differential pressure: Mark-III . 3.6 3.6
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Containment relief valves: Mark-III . . . . . . . . . 3.5 3.5
A4.02 ACAD compressors: Plant-Specific . . ¢ ¢« ¢« o o o & . 2.6 2.6
A4.03 Air dilution valves to drywell and suppression pool:

Plant-Specific . . . s o e s o e o o 2 e e o s+ . 3.4 3.4
RA4.04 Containment/drywell hydrogen concentration . . . . . . 3.5 3.6
A4.05 Containment/drywell oxygen concentration . . . . . . . 3.6 3.6
A4.06 Containment pressure: Mark-III . . .+ « . « « o = « « . 4.0% 4.0%
A4.07 Drywell PresSsure . . « o o o o« o « o o o o o o o o o o 4.2% 4.1
A4.08 System indicating lights and alarms . . . . . . . . . . 3.4 3.3
A4.09 SPDS/CRIDS/ERIS/GDS: Plant-Specific . + « « o ¢ « o . 2.5 2,9%
A4.10 Drywell nitrogen makeup: Mark-I,II . . . . . . . . . . 3.2 3.2
A4.11 Drywell pneumatics . e o s 4 e o o o o o e s o s . 3.1 3.0
R4.12 Drywell coolers/chlllers o« e e e e e e e o s« e« s o« . 3.5 3.6
A4.13 Hydrogen recombiners: Plant- Specxflc e e o s e s o o . 3.4 3.4
A4.14 Hydrogen igniters: Plant-Specific . « v ¢ v « &« o« o « 3.7 3.7
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SYSTEN: 223002 Primary Containment Isolation System/Nuclear Steam Supply
Shut-0off

TASK: Conduct lineups on the containment system
Monitor the containment system in standby readiness
Perform primary containment isolation valve simulated automatic
initiation and closure test
Conduct reactor building isolation logic system functional test
Perform drywell isolation, atmosphere control, and sump drain valves
logic system test
Perform drywell isolation valves, atmosphere control valves, sump drain
valves simulated auto actuation test
IMPORTANCE

K/A NO. RNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effect relationships between PRIMARY CONTAINMENT
ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF and the
following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Main steam system . « ¢« ¢« ¢ ¢« ¢ ¢ ¢ ¢ o e o o s o+ o o 3.8 3.9
K1.02 Reactor water cleanup . . . « + « ¢ o ¢ o o o « o« o« o« +» 3.3 3.5
K1.03 Plant ventilation . . ¢« & ¢ ¢ ¢ ¢ ¢ 4 4 o ¢ o ¢« o+ « « 3.0 3.2
K1.04 High pressure coolant injection: Plant-Specific . . . 3.5 3.8
K1.05 Isolation Condenser: Plant-Specific . . . . . . . . . 3.8 3.8
K1.06 Recirculation system . . . . . . e e e s s o s« 2.9 3.2
K1.07 Reactor core isolation cooling; Plant-Specific « o « o 3.4 3.6
K1.08 Shutdown cooling system/RHR . e e o o s o . 3.4 3.5
K1.09 Reactor vessel head spray: Plant-Specific e o o o o o« 3.0 3.2
K1.10 Containment ventilation . . . o « &« 4« ¢ ¢ & ¢« o « & + « 3.1 3.2
K1l.11 Containment atmosphere sampling « « « +« o« ¢« « ¢« ¢ « & « 2.9 3.2
K1.12 Standby gas treatment system . . . . . . ¢ ¢ ¢ ¢ o o o 3.1 3.3
K1.13 Traversing in-core probe system . . . . « ¢« ¢« ¢ o & o « 2.7 2.9
Kl1.14 Containment drainage system . . . - - 3.1
K1.15 High pressure core spray : Plant-Specific T 3.4
K1l.16 Process computer . . . . . . e s o e o o e o o 21* 2.2
K1.17 SPDS/ERIS/CRIDS/GDS: Plant-Specxflc .. e e e . 2.4 2.6
K1.18 Reactor building drainage system: Plant-Spec1f1c e o o 2.5 2.6
K1.19 Component cooling water systems . . .« .« & « ¢ ¢ ¢« ¢« o » 2.7 2.9
X1.20 A.C. distribution: Plant-Specific . . . . . . . . . . 2.8 3.0
K1.21 Circulating water: Plant=Specific . . . ¢« ¢« ¢ ¢« o « « 2.2% 2.3
K1.22 Containment nitrogen inerting system: Plant-Specific. 2.8 3.0
K1.23 River water makeup: Plant-Specific . . « . ¢« « « « o « 2.0% 2,1
K2. Knowledge of electrical power supplies to the
following:
(CFR 41.7)
K2.01 Logic power suppli@s . . ¢ ¢ & & o o o o « s o o« o o o« 2.4% 2.7
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SYSTEM:

Shut-0f£f

Tasks as noted previously

K/A NO.
X3.

K3.01
K3.02

K3.03
K3.04
K3.05
K3.06
K3.07
K3.08
K3.09
K3.10
K3.11
K3.12
K3.13
K3.14
K3.15
K3.16
K3.17
K3.18
K3.19
K3.20
K3.21
K3.22
K3.23
K3.24
K3.25
K3.26
K3.27
k3,28
K3.29

K4.

K4.01
K4.02
K4.03
K4.04

K4.05

KNOWLEDGE

223002 Primary Containment Isolation System/Nuclear Steam Supply

IMPORTANCE

RO SRO

Knowledge of the effect that a loss or malfunction of
the PRIMARY CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM

SUPPLY SHUT-OFF will have on following:
(CFR 41.7 / 45.4)

Reactor water level . . . ¢« « o o o o o o o
Fuel cladding temperature . . . . .
toff-site radioactive release rates
Reactor building radiation level
Drainage sump levels . . . . .

Turbine building radiation .
Reactor pressure . « « « « =«
Reactor vessel temperature .

.
.
.
3

Main steam system . . . . .
Reactor water cleanup . . .
Plant ventilation . . . . . . .

o o o o o
e & o s & o o

e o o o o ¢ o s o
* & s o s s o o
o o & o o o o o

e ¢ ¢ ¢ ¢ o o o+

. o

High pressure coolant injection: Plant-Spec

Isolation Condenser: Plant-Specific . . .
Recirculation system: Plant-Specific . . .

Reactor core isolation cooling: Plant-Speci

Shutdown cooling system/RHR . . . . . . .
Reactor vessel head spray: Plant-Specific
Containment ventilation . . . . . . . . .
Containment atmosphere sampling . . .
Standby gas treatment system . . . .
Traversing in-core probe system . . .
Containment drainage system . . . . .
High pressure core spray : Plant-Speci

fic
Reactor building drainage system .
Component cocling water systems . .
A.C. distribution . . . . . . . . .
Circulating water . . . « « « « . .
Containment nitrogen inerting system

River water makeup . . « ¢ ¢ o ¢ o o o « &

6 o o jes o o
e o o 0

o o o o e o o

Knowledge of PRIMARY CONTAINMENT ISOLATION
SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF design

e e o o @ 3.7 3.7

L] * * . * . 3.6 3.7

L] 1 2 . L] * . 3.6 3.8

e e s o« « o 3.4 3.6

e e e o o s« 2.7 2.8

- . - L] L] . 2.8 2.9

e o e o o o 3.7 3.8

e o s e+« « 3.4 3.5

e o o o o o 3.4 3.6

e e e e o o 2.9 3.1

e o s o s « 2.8 2.9

ifiec . . . 3.6 3.6

e o o o o o 3.7 3.7

e o« o o« « « 3.0 3.0

fic. ... 3.4 3.5

e o o o o o 3.2 3.3

e o o o o o+ 2.8 2.9

e o o o« « » 3.0 3.1

e o e e « o 2.8 3.0

e+ o e o« o 3.3 3.4

e o o o ¢« » 2.6 2.7

e o o o ¢« o 2.5 2.6

e e e« s« o« « 3.6 3.6

e o e e o o 2.4 2.6

e e s e o o 2.3 2.3

e o o o o o 2.1% 2,2%
L] * L] - L] * 108* 1.8*
. L ] L] L ] L[] . 2'7 208

e o o o o o+ 1.8* 1.8%
feature(s)

and/or interlocks which provide for the following:

(CFR 41.7)

ReAundancCy =« « « o « o o« o o o o o o o o o
Testability . . e o o o o o

tAutomatic bypassing of selected isolations during

specified plant conditions . . . . . . . .

3
2
Manual Lnltiation capablllty. Plant-Specific . . . . . 3
3
Single failures will not impair the function ability

2

of the system . . . « ¢« ¢« ¢ ¢ ¢ o ¢ « o« o &

305-9

e e o e o o
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SYSTEM: 223002 Primary Containment Isolation System/Nuclear Steam Supply
Shut-0ff

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4.06 Once initiated, system reset requires deliberate

operator action . . . ¢ ¢ ¢ . 4t 4 4 e 4 4 e s e e o . . 3.4 3.5
K4.07 Physical separation of system components (to prevent

localized environmental factors, electrical faults,

and physical events from impairing system response) . . 2.8 2.9
K4.08 tManual defeating of selected isolations during

specified emergency conditions . . . . . . . . . . . . 3.3 3.7
KS. Knowledge of the operational implications of the

following concepts as they apply to PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY

SHUT-OFF :

(CFR 41.5 / 45.3)
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the PRIMARY CONTAINMENT

ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF :

(CFR 41.7 / 45.7)
K6.01 A.C. electrical distribution . . . . . . . . . . . . . 3.1 3.3
K6.02 D.C. electrical distribution . . . . . . .. . .. . . . 3.0 3.2
K6.03 Process radiation monitoring system . . . . . . . . . . 2.9 3.1
K6.04 Nuclear boiler instrumentation . . . .. . .+ .+ . . . . 3.3 3.5
K6.05 Containment instrumentation . . . . . . . .. ... . . 3.0 3.3
K6.06 Various process instrumentation . . . « « « ¢« « « . . . 2.8 2.9
K6.07 Essential A.C. POWEY . & & v ¢ & & ¢ o o« o o o o o« « o 3.2 3.3
K6.08 Reactor protection system . . . . . . . . . . . . . . . 3.5 3.7

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY

SHUT-OFF controls including:

(CFR 41.5 / 45.5)
Al.01 System indicating lights and alarms . . « « « « ¢« « « . 3.5 3.5
Al1.02 Valve ClOoSUresS .« « ¢ « o ¢ o o« o o o o o o o o o o« o « 3.7 3.7
Al.03 SPDS/ERIS/CRIDS/GDS: Plant-Specific . . . . « ¢« + . . 2.5% 2.8%
Al.04 Individual system relay status . . . . . . « « « « . . 2.6 2.8
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SYSTEM: 223002 Primary Containment Isolation System/Nuclear Steam Supply
S8hut-0ff

Taske as noted previously

IMPORTANCE

K/A NO. ABILITY . . . « RO SRO
A2, Ability to (a) predict the impactl of the following on

the PRIMARY CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM

SUPPLY SHUT-OFF ; and (b) based on those predictions,

use procedures to correct, control, or mitigate the

consequences of those abnormal conditions or

operations:

(CFR 41.5 / 45.6)
22,01 A.C. electrical distribution failures . . . . . . . . . 3.2 3.5
a2.02 D.C. electrical distribution failures . . . . . . « . . 2.9 3.2
A2.03 System logic failures . « « « « ¢« ¢ ¢« ¢ ¢« o o o« « + « » 3.0 3.3
A2.04 Process radiation monitoring system failures . . . . . 2.9 3.2
A2.05 Nuclear boiler instrumentation failures . . . . . . . . 3.3 3.6
A2.06 Containment instrumentation failures . . . . . . . . . 3.0 3.2
A2.07 Various process instrumentation failures . . . . . . . 2.7 2.9
A2.08 tSurveillance testing . « ¢« ¢« ¢« ¢ ¢ ¢ ¢ o o o e e o o o 2.7 3.1
A2.09 System initiation . . . . . 4 ¢ ¢ ¢ ¢ e o e e e e o o . 3.6 3.7
A2.10 Logs of coolant accidents . . . « « ¢ ¢ ¢ ¢« o ¢ o o o+ o 3.9 4.2
A2.11 tStandby liquid initiation . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ . o . . 3.8 3.9
A3. Ability to monitor automatic operations of the PRIMARY

CONTAINMENT ISOLATION SYSTEM/NUCLEAR STERM SUPPLY
SHUT-OFF including:
(CFR 41.7 / 45.7)

A3.01 System indicating lights and alarms . . . « « « . . « . 3.4 3.4
A3.02 Valve closures . . . e 4 e o o o s o e o e o o « o 3.5 3.5
A3.03 SPDS/ERIS/CRIDS/GDS: Plant—Specxflc e e e s o o s s s 2.,5% 2.8%
A3.04 Verification of relay operation: Plant-SPECLflc e « o« 2.3* 2.5
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Valve closures . . . . . e o o s o o o o o o o o e « 3.6 3.5
A4.02 Manually initiate the Bystem e o o o o e s s o o o o - 3.9 3.8
A4.03 Reset system isolations . . . . e o o o o o s o + « 3.6 3.5
24.04 System indicating lights and alarms e o o o s o o o s« o 3.5 3.6
A4.05 SPDS/ERIS/CRIDS/GDS: Plant-Specific . . . . . ¢« . . . 2.5%* 2.8%
A4.06 Confirm initiation to completion . . . « « « « ¢« ¢« « « 3.6* 3.7
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SYSTEM: 290002 Reactor Vessel Internals

TASK: Perform heatup/cooldown of reactor vessel

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1. Knowledge of the physical connections and/or cause-

effect relationships between REACTOR VESSEL INTERNALS

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Ki1l.01 Main steam system . « . ¢ ¢ &+ ¢ ¢ ¢ ¢ o o o o o o o o o 3.2 3.2
K1i.02 Recirculation system . . ¢« ¢« ¢ ¢ o o o« o o o o o ¢ o« o 3.2 3.2
Ki.03 Reactor feedwater system . . . . « ¢ ¢ ¢ ¢ o ¢ ¢ ¢« o « 3.2 3.2
K1.04 HPCI: Plant=-SpecificC « ¢« ¢« ¢« o o o o o o o o« s o o « « 3.4 3.5
K1.05 RHR: Plant-Specific . . . ¢ ¢« ¢ o ¢ o o ¢ ¢ ¢ o o o« « 3.1 3.2
K1.06 HPCS: Plant-Specific « ¢ ¢ ¢ ¢« ¢ ¢ ¢ o ¢ ¢ o ¢« o o o o 3.1 3.1
K1.07 Isolation condenser: Plant-Specific . . . . . . . . . 3.4 3.4
Kl . 08 RCIC: Plant-SPECific e @ e e 0o e o 6 0o e e e o e e o o 3 . 1 3 . 1
Kloog LPCI: Plant-specific e o 0 © 0 e o e 0 ® e e e o e o o 3 02 3.3
K1l.10 CRD hydraulic system . . . ¢ o ¢ o« o« « o« o o o = « « « 3.1 3.1
Kl.11 CRD mEchanisSm . « ¢« ¢« ¢« o« ¢ o o o o o o o o o o o = o« « 2.9 2.9
K1.12 SBLC . . . e o o s s o o o o s o o o e o o s 3.4 3.5
K1.13 Rellef/safety valves S 3.5
K1.14 RWCU ¢ ¢ ¢ ¢ 4 o o o o o o o o o o o o o o s o o o o o 2.9 3.1
K1.15 Nuclear boiler instrumentation . . . . . . . . . . . . 3.4 3.5
Kl.16 LPCS & ¢ ¢ ¢ o o o o o o o o o o o o o o o o o o o« « « 3.2 3.4
K1.17 ADS . ¢ o o « o o o o o o o o o o s s s s o s s = o o . 3.3 3.4
K1.18 Loss parts monitoring: Plant-Specific . . . . . « « . 2.1*% 2,2%
K1.19 TIP & ¢ 4 o o o o o o o o o o o o o o o o o o « o o o o« 2.5 2.6
K1.20 Nuclear instrumentation . . . . . . . . ¢« ¢ ¢ . ¢ « « . 3.2 3.3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K3. Knowledge of the effect that a loss or malfunction of

the REACTOR VESSEL INTERNALS will have on following:

(CFR 41.7 / 45.4)
K3.01 Reactor water level . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o o+ 3.2 3.3
K3.02 Reactor PreSsure . « « « o o o o o o o o o o o o o o o 2.9 3.0
K3.03 Reactor power . . . . e o o o o o o s o s s o o o s o 3.3 3.4
K3.04 Plant radiation levels - 3.2
K3.05 Off-site radiation levels . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o« o « +» 2.9 3.2
K3.06 PCIS/NSSSS ¢ o o o o o o o o s o o o s o o o o« o« o « o« 3.1 3.1
K3.07 Nuclear boiler instrumentation . . « o« « ¢« ¢ « « & « « 3.1 3.1
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S8YSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
K&. Knowledge of REACTOR VESSEL INTERNALS design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 2/3 core coverage following a DBA LOCA . . . e o o« . 3.7 3.9
K4.02 Separation of fluid flow paths within the vessel e o o 3.1 3.2
K4.03 Core orificing .« « o ¢ ¢ ¢ ¢ o o ¢ o o o o o o o« o o o 3.2 3.3
K4.04 Moisture removal from generated steam . + . « o « « « « 2.8 2.8
K4.05 Natural circulation . . . ¢« ¢ ¢« &« ¢ o ¢ o o o s « « « « 3.3 3.5
KS5. Knowledge of the operational implications of the

following concepts as they apply to REACTOR VESSEL

INTERNALS

(CFR 41.5 / 45.3)
K5.01 tThermal limits . . . © o o s e e e e e o o e o o o o 3.5 3.9
K5.02 Fission product po:.sons e o o s s e s s e o s o s e s o 2.9 3.1
K5.03 Burnable PoisSons . « .« ¢« ¢ ¢ ¢ o 4 o o o s o o o o o o 2.7 3.0
K5.04 tPCIOMR Plant-Specific « ¢« o« ¢ ¢ ¢ o o o o o o o o « o « 3.1 3.7
K5.05 Brittle fracture . . « o o o ¢ o « o o s o o « = « « » 3.1 3.3
K5.06 Heat transfer mechanisms . . . « . ¢ ¢ ¢« & & o &+ &« « « 2.8 3.2
K5.07 tSafety limits . . . o ¢ ¢ ¢ ¢ ¢ ¢« 4 o ¢ e s o e s e s & 3.9 4.4*
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR VESSEL

INTERNALS ¢

(CFR 41.7 / 45.7)
K6.01 CRD hydraulic system . . . ¢« ¢ ¢ ¢ ¢« ¢ ¢ ¢ o o « o « » 2.8 2.9
K6.02 CRD mechanism . « ¢« « ¢ « o ¢ o o o o o s o o o o o o o« 2.9 2.9
K6.03 Recirculation system . . . « & ¢ ¢« ¢ ¢« ¢ ¢ & ¢« « + « . 3.1 3.2
K6.04 Reactor feedwater system . . . +. ¢ ¢« ¢« ¢« ¢« ¢ ¢« « ¢« « « 3.0 3.1
K6.05 SBLC . . . e o o o o o o o e o o e e o s e o o 3.3 3.4
K6.06 Relief/safety valves e o o o e o o e e s e e e« s« . . 3.0 3.2
K6.07 RHCU & ¢ ¢ ¢ o o o e o o o o o o o s s s o o s s o o o« 2.6 2.7
K6.08 Nuclear boiler instrumentation . . . . . . . . . . . . 2.9 3.2
K6.09 LPCS ¢ ¢ e o o o o o o o o o o o o o o o o o o o o o o 3.2 3.3
K6.10 HPCI: Plant-SPECific e e o e e o o & e o ¢ e & o e e o 3.0 303
K6 . 11 RHR: Plant-specific L] L) L] L] . . L] L] . * L] L] . . . ° . 3 . 1 3 L] 2
K6.12 Isolation condenser: Plant-Specific .. ... . ... 3.0 3.2
K6.13 RCIC: Plant-Specific . . o ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o o o« o « « 2.7 2.8
K6.14 LPCI: Plant-Specific . . ¢ ¢ o o ¢ o o o« o o « o« » « « 3.1 3.3
K6.15 ADS . . .+ . e o o o o o s o s o o e o s e o e e o o 3.1 3.4
K6.16 Loss parts monitorlng e o s s e o e o e e o o o s o o o 2.0 2.0%*
K6.17 TIP - . * L] L 2 * * * * L] . L4 L L L] . - * . . * . - L . L4 205 2'5
K6.18 Nuclear instrumentation . . . . . . . .+« + + ¢« « « « 3.0 3.1
K6.19 HPCS: Plant-Specific(BWR-5&6) . + « ¢+ ¢« o« « « +» » « « 3.0 3.1
K6.20 Main steam SyStem . ¢« ¢« ¢ ¢ ¢« « o ¢ ¢ o o o o o o & o o« 2.9 3.1
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SYSTEN: 290002 Reactor Vessel Internals

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO 8RO
Al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR

VESSEL INTERNALS controls including:

(CFR 41.5 / 45.5)
A2. Ability to (a) predict the impacts of the following on

the REACTOR VESSEL INTERNALS ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 LOCA ¢ v o o o o o o o o o o o o s o o o o o o o o o o« 3.7 4.0
A2.02 tOverpressurization transient . . . . . . « + ¢« ¢« « . . 3.6 3.9
A2.03 {Control rod drop accident . ¢« ¢« ¢« ¢ ¢ ¢ 4 4 o o o o o + 3.6 3.9
22.04 Excessive heatup/cooldown rate . . . ¢ o « « o o « o o 3.7 4.1
A2.05 tExceeding thermal limits . . . . « ¢« ¢ & & ¢« ¢ ¢« « « « 3.7 4.2
A2.06 1Exceeding safety 1imits . « ¢« ¢ ¢« ¢ ¢ ¢ ¢ ¢ o+ ¢ o o « + 4.0 4.5%*
A3. Ability to monitor automatic operations of the REACTOR

VESSEL INTERNALS including:
(CFR 41.7 / 45.7)

A4d. Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)
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8YSTEM:

TASK:

K/A NO.

Kl.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
Kl.08
K1.09
K1.10
Kl.11

Kz.

K2.01
K2.02
K2.03

K3.

K3.01

K4.

K4.01
K4.02
K4.03

K4.04

219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Startup the torus cooling system
Shutdown the torus (cooling system)
Monitor the torus cooling system
Lineup torus/suppression pool cooling system for different modes
(cooling, spray)

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

Suppression pool . . . .
Condensate storage tank

LPCI/RHR piping o« o o o
LPCI/RHR pPUmMpsS .« « o+ « «
A.C. electrical power .
Keep £fill system . . . .
Condensate transfer .« .
D.C. electrical power o o o

Nuclear boiler instrumentation
Reactor building drain system:
Component cooling water systems

o e o o & s o

s & o & o o o

o ¢ ¢ o & o o o

o & o & o o+ e o

¢ o s & o o o o

o o o o o o o o o

] L]
cific

P

e o & & & o o e & e o
® o o o o o & ¢ o & o
s ¢ o e ¢ s ¢ & o o o
e o & o 0 ¢ ¢ o o o @

o [Ne o o o ¢ ¢ o o o
e (Do o o ¢ o ¢ s o o

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

TVAlVeB . ¢ ¢ ¢ o o o ¢ o o o o o o o o o o o o o o o o
Pumps e et e e e e e s e e e s s s e e e e e e e e
Valve control logic: Plant-Specific . . . . . . « . .

Knowledge of the effect that a loss or malfunction of
the RHR/LPCI: TORUS/SUPPRESSION POOL COOLING MODE will
have on following:

(CFR 41.7 / 45.4)

Suppression pool temperature control . . . . . . . . .

Knowledge of RHR/LPCI: TORUS/SUPPRESSION POOL COOLING
MODE design feature(s) and/or interlocks which provide
for the following:

(CFR 41.7)

Surveillance for all operable components . . « . « . .
RedAUNdancCy . o« o o o o o o o o o o o o o o o o o o o
Unintentional reduction in vessel injection flow
during accident conditions: Plant~Specific o e o o o
Prevention of piping overpressurization: Plant-
Specific . v ¢ i i i et e e e e e e e e e e e e e e .

w w ww

IMPORTANCE
RO SRO
3.8 3.9
2.4 2.4
3.7 3.8
3.9 3.9
3.5 3.6
3.2 3.3
2.5 2.6
2.6 2.8
3.3 3.4
1.9 1.9%
3.0 3.0
2.5% 2.9%
3.1 3.3*
2.2* 2.6*
.9 4.1
.1 3.4
.5 3.5
.8 3.8
.3 3.4
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K4.05 Pump minimum flow protection . . . . . . . . . . . . . 3.0 3.2
K4.06 Pump motor cooling: Plant-Specific e e o o s o s o o 2.7 2.7
K4.07 Prevention of water hammer: Plant-Specific e o« o+ o + 3.0 3.1
KR4.08 Adequate pump net positive suction head e e e e o o+ o 2.9 3.0
K4.09 Heat exchanger cooling . . « ¢« ¢« o « o o o o o « o « « 3.3 3.4
K4.10 Prevention of leakage to the environment through

system heat exchanger: Plant-Specifie . . . . . . . . 3.3 3.6

K5. Knowledge of the operational implicationg of the
following concepts as they apply to RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE :

(CFR 41.5 / 45.3)

K5.01 System venting .« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o e s 0 0 o o o 2.6 2.7
KS.02 Pump cavitation e s e e o o s e s o s s e o o o o o+ 2.7 2.8
K5.03 Pressure measurement . « ¢ « ¢ o o o o o o o o o o o o 2.7 2.8%
K5.04 Heat exchanger operation . . . « ¢« ¢« ¢ ¢ ¢ o o o« « « . 2.9 2.9
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE :
(CFR 41.7 / 45.7)

K6.01 A.C. electrical power e o o e o s s s o s e o o o o o 3.2 3.3
K6.02 D.C. electrical power c o o s o o o o s e s o e o o « 2.5%* 2.8%
K6.03 Emergency generator e 4 e o e ¢ o o s s e e o s s e« 3.5 3.5
K6.04 Keep fill system . « o « o ¢ ¢ ¢ o o o o s o o o o o« o 2.9 3,0
K6.05 Condensate storage tank: Plant-Specific . . . . . . . 2.2% 2,2%
K6.06 Suppression PoOl . ¢ ¢ ¢ ¢ ¢ ¢ e e e e o o o o o o o o 3.7 3.7
K6.07 Condensate transfer e e o s s e e e e e s e e o o e o 2.2% 2.,2%
K6.08 ECCS room cooling e 6 e e e e e s e 4 e s e e o o o o 2.7% 2.7
K6.09 Nuclear boiler instrumentation . . . . . . . . . . . . 3.0 3.1
K6.10 Component cooling water systems e o o o s e o o o o o 2.9 2.9
ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the RHR/LPCI:
TORUS/SUPPRESSION POOL COOLING MODE controls
including:

(CFR 41.5 / 45.5)

aAil.01 Suppression pool temperature . . . . ¢« ¢« ¢« s o o o o o 4.0 4.0
Al.02 System flow e o o o o s s s s o s o o s o o o o o o . 3.5 3.5
Al.03 System pressure e o o o 6 o o s e s s o o o o o & o o 2.9 2.9
Al.04 Suppression pool level . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o . 3.2 3.2
Al.05 Condensate storage tank level: Plant-Specific . . . . 2.1* 2.1%*
Al.06 Motor amps: Plant-Specific e & o o s o s o e o o o o 2.3% 2.4%
Al1.07 Emergency generator loading e e o o s s s s e e e o o 3.2 3.3
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SYSTEM: 219000 RHR/LPCI: Torus/Suppression Pool Cooling Mode

Tagks as noted previoualy

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al.o8 System lineup . . . . c e o o o e 3.6
Al.09 Suppression chamber air temperature. Plant-Specific . 3.2 3.3
Al.10 Containment air temperature: Mark-III . . . . « . . « 3.1 3.1
A2, Ability to (a) predict the impacts of the following on

the RHR/LPCI: TORUS/SUPPRESSION POOL COOLING MODE ;

and (b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 [/ 45.6)
22.01 Inadequate net positive suction head . . . . . . . . . 3.0 3.1
A2.02 Pumps tripa L] L] L] L] e L] L] . . L] L] L] L] L] L] . * L] . L] * L] 3.3 3.3
A2.03 Valve ClOBULEB .« « « « o o o o o o o o o o o o « o o « 3.1 3.2
A2.04 Valve Openings .« « « o o o o o o o o o o o o o o o o o 3.1 3.2
A2.05 A.C. electrical failures . « « « o « o o o o o o o o o 3.3 3.5
A2.06 D.C. electrical failures . « « « « o o o o o o o o o o 2.7% 2.9
A2.07 Emergency generator failure . . « « « « ¢« « ¢« « « o « . 3.5 3.7
A2.08 Pump seal failure . « « « « « o ¢« ¢ o o o o o « o « « - 2.8 3.1
A2.09 Inadequate room COOLiINg « « « o ¢ o o « o s o o o o o o 2.7 2.9
A2.10 Nuclear boiler instrument failures . . . . . . « « « «» 3.1 3.2
A2.11 Motor operated valve failures . . « « « + o o o« o « « - 3.1 3.3
A2.12 valve logic failure: Plant-Specific . . . . . . . . . 3.0 3.1
A2.13 High suppression pool temperature . . . . . . . . . . . 3.5 3.7
A2.14 Loss of coolant accident . . . . ¢ . & . O P § 4.3
A2.15 Loss of, or inadequate, heat exchanger coollng flow . o 3.3 3.4
A2.16 High suppression pool level . « « « + o o o o o o« = « « 2.9 3.2
A3. Ability to monitor automatic operations of the

RHR/LPCI: TORUS/SUPPRESSION POOL COOLING MODE

including:

(CFR 41.7 / 45.7)
A3.01 Valve operation . « « « « « « ¢ ¢ o o o o o o o « + o « 3.3 3.3
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 PUMDB « o « o o o o o o o o o o o o o o o o o o o « o o« 3.8 3.7
A4.02 Valve lineup .« o « « o o o o o o o o s o o o o o o o o 3.7% 3.5
A4.03 Reep fill system . « « « « o « o o o o o o o o o o « o 2.9 2.9
A4.04 Minimum flow vAlvVeB « o« + « « « o o o o o o o o » » « « 3.0 2.9
A4.05 Heat exchanger cooling flow . « « « « « « s o o « o« « o 3.4 3.4
A4.06 Valve logic reset following automatic initiation of

LPCI/RHR in injection mode . « « « « ¢ ¢ « o « « o « o 3.9 3.7
A4.07 System £loW . « « o ¢ o ¢ « ¢ s s s e s 4 e e e o o o o 3.5 3.4
A4.08 Pump/system discharge pressure: Plant-Specific . . . . 2.9 2.9
A4.09 Indicating lights and alarms . . « « « ¢« « « « « « « » 3.4 3.3
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SYSTEM:

219000 RHR/LPCI:

Tasks as noted previously

K/A NO.

A4.10
A4 11
ag4 12
24.13
Ad.14

logic:

NUREG-1123, Rev.

1

KNOWLEDGE

Plant-Specific

Condensate storage tank level:
System venting . . .
Suppression pool temperature
Suppression pool level
The overrides for suppression pool cooling valve

3.5-18

Plant-Specific

Torus/Suppression Pool Cooling Mode

e & o @

IMPORTANCE
RO SRO
2.2% 2,2%
2.4 2.4
4.1 4.1
3.9 3.8
3.7 3.5



8YSTEN:

TASK:

K/A NO.
K1.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
Kl.08
K1.09
K1.10
K1l.11
Kl.12
K1.13

K2.01
K2.02
K2.03

K3.

K3.01
K3.02
K3.03

K4.

K4.01

226001 RHR/LPCI: Containment Spray System Mode

Lineup the containment spray system
Manually initiate containment spray
Shutdown the containment spray system
Monitor the containment spray system

KNOWLEDGE

IMPORTANCE

RO 8RO

Knowledge of the physical connections and/or cause-
effect relationships between RHR/LPCI:
SPRAY SYSTEM MODE and the following:

(CFR 41.2 to 41.9 / 45.7 to

Suppression pool . . .
LPCI/RHR piping . . . .
LPCI/RHR pumps . . . .
A.C. electrical power .
Keep fill system . . .
Condensate Transfer . .
D.C. electrical power .

e o o o o o
e & o o o o

45.8)

]
(o)

Nuclear boiler instrumentati } - S

Drywell (spray penetration):

Containment (spray penetration):

Mark-I-I1

Component cooling water systems . . . .
Suppression pool (spray penetration):

Containment instrumentation

Knowledge of electrical power supplies to the

following:
(CFR 41.7)

Valves .« o« o o o o o o o o
Pumpe « ¢ ¢ o o o o o o o o
Valve control logic . . . .

e o o & o o o o

Mark-III

.
.
.
.
.
.
.
.
.
3

Plant-Specific.

CONTAINMENT

e 6 o ¢ e o o ¢ o o
e @ o & o ¢ o o o o
® ¢ o o s o s s o
e o o @ o o o o o

WWhWWwwhdDNDWWWW
¢ ¢ o 6 6 6 0 o s s s o @
HOMOONMNLNOVEUIL D
WWwwwwwhdhhdbwwww
¢ o o o o s o o s 0 0 o @
NOOORLUVNVTOWA IO

e o o o 2.1% 2.3%
e o o o 2.9% 2.9%
e o o o 2.4* 2.5%

Knowledge of the effect that a loss or malfunction of
the RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE will have

on following:
(CFR 41.7 [ 45.4)

Containment/drywell/suppression chamber pressure . . .
Containment/drywell/suppression chamber temperature . .

ww
Ul o

Containment/drywell/suppression chamber components,
continued operation with elevated pressure and/or

temperature and/or level .

e o o o« 2.9 3.2

Knowledge of RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE
design feature(s) and/or interlocks which provide for

the following:
(CFR 41.7)

Testability of all operable

components

3.5-19
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SYSTEM: 226001 RHR/LPCI: Containment Spray System Mode

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K4.02 Redundancy . . e o e o o o o . e s o s o o o s 2.8 2.9
K4.03 Reduction in vessel injection flow during accident

conditions L] L] L] . L4 L] . L] L] . . L] L4 L] L d * 2 * 9 3 L] 1
K4.04 Prevention of piping overpressurization v e e s e e o 2,4 2.6
K4.05 Pump minimum flow protection . . « ¢« ¢« .0 ¢ ¢ ¢ ¢« « « 2.5 2.5
K4.06 Pump motor €o0ling . ¢ ¢« ¢ o« ¢ o o ¢ o o o o o o o o o 2.2% 2.3
K4.07 Prevention of water hammer . e o o o o e o o 2.6 2.8
K4.08 Adequate pump net positive suction head e o o o o o o o 2.3 2.4
K4.09 Automatic containment spray initiation: BWR-6 . . . . 3.2 3.4
K4.10 Spray flow cooling . « ¢« « « & & . e s e e e e o s 2.9 3.0
K4.11 Prevention of leakage to the environment through

system heat exchanger . . . . . & ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢« &« « 2.7 2.9
R4.12 Prevention of inadvertent containment spray activation 2.9 2.9
KS. Knowledge of the operational implications of the

following concepts as they apply to RER/LPCI:

CONTAINMENT SPRAY SYSTEM MODE :

(CFR 41.5 / 45.3)
K5.01 System venting . . + ¢ ¢ ¢ 4 4 4 e e e e 6 s e o o e o 2.2% 2,2%
K5.02 Water hammer . . « ¢ ¢ o ¢ ¢ o ¢ ¢ o o o o o « o o o « 2.6 2.7
RK5.03 Pump cavitation « « . + ¢ ¢ ¢ s 4 ¢ 4 4 4 e e e e . o . 2.3 2.5
K5.04 Evaporative €ooling . « « v ¢ 4 ¢ ¢ ¢ o ¢ s o o e e o o 2.1*% 2.1%
K5.05 Convective CcoOling . ¢ o« ¢ ¢ o o o o o o ¢ o o o o o o 2.1% 2.1%
K5.06 Vacuum breaker operation . . + ¢« ¢ & ¢ ¢ ¢ ¢« ¢ ¢ o o « 2.6 2.8
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the RHR/LPCI: CONTAINMENT

SPRAY SYSTEM MODE :

(CFR 41.7 / 45.7)
K6.01 A.C. electrical Power . « « ¢ o« « o o o o o« « o« o« o o« & 3.0 3.3
K6.02 D.C. electrical POWEL « « ¢« « o o o o o o ¢ o o o o o & 2.6 2.9
K6.03 Emergency generator . .« « ¢« o ¢« ¢ o o o o ¢ o o o o o o 3.4 3.6
K6.04 Keep fill system . . ¢ ¢ ¢ ¢ ¢ o o ¢ o o o o o o = « » 2.7 2.7
K6.05 Suppression pool (temperature level and pressure) . . . 3.4 3.6
K6.06 Condensate transfer . . .« + ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢« o ¢ « o o . 2.4 2.4
K6.07 ECCS room €cOOling « « ¢ o ¢ o o ¢ o o o o « o s o « o « 2.4 2.6
K6.08 Nuclear boiler instrumentation . . . . . . . . . . . . 2.7 2.8
K6.09 tReactor building to suppression chamber vacuum

breakers: Plant-Specific . . . . . o o o e o o o o« 3.3 3.5
K6.10 tSuppression chamber to drywell vacuum breakers:

Mark-1-II . . . . . e e o e o s e e s e e o o s o o . 3.3 3.5
K6.11 Component cooling water gystems . . . . . . . o o . . . 2.8 2.8
K6.12 Containment integrity . . . . . . . . ¢« ¢« ¢ ¢ . . . . . 3.4 3.5
K6.13 Suction flow path . . . &+ & ¢ ¢ ¢ ¢ ¢ o ¢ o« o o o « « « 3.2 3.2
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SYSTEM: 226001 RHR/LPCI: Containment Spray Systea Mode

Taskas as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Al. Abjility to predict and/or monitor changes in

parameters associated with operating the RHR/LPCI:

CONTAINMENT SPRAY SYSTEM MODE controls including:

(CFR 41.5 / 45.5)
Al.01 Containment/drywell pressure . . « « « « « o o « « « o+ 3.6 3.8
Al.02 Containment/drywell temperature .« o . e o o o o o s 3.4 3.5
Al.03 tSuppression chamber pressure: Mark-I- II e o s o o o o 3.5 3.8
Al.04 Suppression pcol temperature: Mark-I-IXI . . . . . . . 3.3 3.6
Al.os system lineup * L] L] *® * L] L] . L] . . L] L] L] - * - * L L] 3.1 304
Al.os system flow * * * . . * * L] . * L] L . L] * L d . * * L] . 3.2 3.2
Al.07 System pressure e o o o o o e o s o o o o e o o o o o 3.1 3.1
Al.08 Suppression pool level . . . . « . . ¢ ¢ o s s s s+ o 3.1 3.4
Allog Motor amps .....'.......l.....'.....Q.-..’.O...O..OO...zOl* 2.1*
Al.lo0 Emergency generator loading e o ¢ o o o s o s s e+ « & 3.0 3.2
A2, Ability to (a) predict the impacts of the following on

the RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE ; and (b)

baged on those predictions, use procedures to correct,
control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR 41.5 / 45.6)

A2.01 Inadequate net positive suction head . . . . . . . . . 2.4 2.6
A2.02 Punmps trips e o o o o s s e s o e e s e e s o e o « « 3.1 3.2
A2.03 Valve CloSUre8 . « « « o o o o o o o o o o o o o o « » 3.1 3.1
A2.04 Valve openings . . .« « o ¢ o « « s o o » o o s s o « « 3.0 3.0
A2.05 A.C. electrical failures . . . ¢ ¢« o« o« o o o« o s o o« « 3.3 3.4
A2.06 D.C. electrical failureS . . « ¢ ¢« ¢« o o o« o s o o o o 2.8 2.9
A2.07 Emergency generator failure e o o o o o o s s o s o s 3.4 3.6
A2.08 Pump seal failure e o o s o s e s e e s e e o s o o « 2.4 2.5
A2.09 Inadequate room cooling e« o o o o e s s s s e s s s o 2.6 2.7
A2.10 Nuclear boiler instrument fajlures . . . . « « « « « . 3.0 3.1
A2.11 Motor operated valve failures e e e e o o o o o o o & 3.0 3.0
A2.12 Pump runout e o o o o o s o s o & o s o s o s e e o o 2.5 2.6
A2.13 Valve logic failure . . e o o o o s o s o s o e s o 2.8 2.9
A2.14 High suppression pool level - 3.1
A2.15 High containment / drywell pressure e e e o s o o o o 3,6 3.8
A2.16 Loss of, or inadequate heat exchanger cooling flow . . 3.1 3.1
A2.17 tHigh containment / drywell temperature . . . . . . . . 3.2 3.2
A2.18 tLow (or negative) containment/drywell pressure during

system operation . . . . . . . e o o o o o o o o + 3.3 3.5
A2.19 tLow (or negative) suppression chamber pressure during

system operation: Mark-I-II . . ¢ ¢ ¢« ¢ ¢ o ¢ o o o o 3.5 3.8
A2.20 tLoss of coolant accident . + + ¢« ¢« ¢ 4 ¢ 0 ¢ 0 e o oo 3.7 4.1
A2.21 Loss of containment/drywell cooling system(s) e o o o 3.3 3.4
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SYSTEM: 226001 RHR/LPCI: Containment Spray System MHode

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
aA3. Ability to monitor automatic operations of the

RHR/LPCI: CONTAINMENT SPRAY SYSTEM MODE including:

(CFR 41.7 / 45.7)
A3.01 Valve operation: Plant-Specific . « « ¢ ¢ ¢ ¢« ¢« ¢ o « « 3.0 3.0
A3.02 SYySLEm PreBSULE « « « o o o o o o o o o o o o o o o o o 2.8 2.8
A3.03 system flow * L] L] L] . L) L] L] L] . L] * L] * . . . L] L] L] . L 208 2.8
A3.04 Lights and alarms L] . L[] * . L] L] . L] * * . L] L] L] L] L] * . 301 3.1
A3.05 Containment pressure . « « « o« ¢ o o « o s « o « o « o 4.0 4.0
a3.06 Containment temperature . . . « « ¢« « « o ¢ ¢ o o o o« » 3.5 3.5
A3.07 Pump S8tart . ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o o o o o o 3.5 3.5
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
a4.01 PUNMDS o o o o o o o o o o s o o o o o« o s o o o o o o o 3.5 3.4
A4.02 Suction valves . « « o« o ¢ o o o o o o o o o o o « o o 3.1 3.1
A4.03 Spray valve8 . « ¢ ¢ o o ¢ o o o o o o o o o o ¢ o o o 3.5 3.4
A4.04 Keep fill system . ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o o o o o o« 2.8 2.7
A4.05 Minimum flow valves . ¢« ¢ o ¢« ¢ ¢ o o o o o o o o o o « 2.9 2.8
A4.06 Heat exchanger cooling flow . « « ¢ o« ¢ o ¢ o o o o « « 2.9 2.8
A4.07 Valve logic reset/ bypass/ override . . . . . . « . . « 3.5 3.5
A4.°8 System flow L] . * . . L) L] . L] L] . L] L] L] . . L . L] . * * 3.2 3.1
A4.09 Pump discharge pressure . . « « « « o « o s o o o o o « 2.8 2.7
A4.10 Indicating lights and alarms . . . . « « ¢ ¢« ¢« ¢« o « « 3.3 3.2
A4.11 System venting . ¢ ¢ o ¢ ¢ ¢ o o o o o 6 s s 6 e o o o 2.,2% 2.2%
A4.12 Containment/drywell pressure . « « o« « o o o o o o o« o 3.8 3.8
A4.13 Containment/drywell temperature . . « « « o « « ¢« o « « 3.3 3.3
A4.14 Suppression pool temperature . . . . . . . . . . . . . 3.3 3.6
A4.15 Suppression chamber pressure: Mark-I-II . . . . « « . 3.6 3.6
A4.16 The override for suppression pool spray valve logic . . 3.5 3.5
34.17 Manual initiation controls: BWR=6 . « ¢« ¢« ¢ « « « - . 3.8 3.8
A4.18 Automatic system initiation reset: BWR-6 . . . . . . . 3.8 3.8
A4.19 Drywell temperature . « « « « ¢« ¢ ¢ o ¢ s o o o s s o o+ 3.4 3.4
24.20 Drywell PresSsure . « « « o « = s o o o o o o o o o « 3.9 3.8
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SYSTEM: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

TASK: Lineup the torus spray system
Manually initiate torus spray
Monitor the torus spray system

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
K1. Knowledge of the physical connections and/or cause-

effect relationships between RHR/LPCI:

TORUS/SUPPRESSION POOL SPRAY MODE and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1l.01 Suppression POOL . . « ¢ e e ¢ o o e o 2 o o o o o s o 3.6 3.7
K1.02 Condensate storage and transfer system . . « « « « « . 2.4% 2.5
K1.03 LPCI/RHR PiPiNg o « « o ¢ o o o o o o o o o o o o o o » 3.3 3.5
K1.04 LPCI/RHR DUMDPS =« o o = o o o o o o o o o o o o o o o o 3.4 3.6
Kloos A.c. electriCal L] . . ] . . . . . L] . . . . . [ ] . . ol L] 3.2 303
K1.06 Keep fill system . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o o o o o o o « 3.0 3.1
K1.07 D.C. @lectrical o+ « o ¢ o o o o o o o o o o o o o o o o« 2.4% 2.6%
K1.08 Nuclear boiler instrumentation . . . . . . . . . ¢ . . 3.1 3.2
K1.09 Reactor building drain system . « . « « ¢« ¢ ¢ « ¢ o « « 2.3% 2.4
K1l.10 Component cooling water systems . « « ¢« ¢ ¢ ¢ « ¢ ¢ + o 2.8 2.8
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 VAlVEEB &+ o o o o o o o o o o o o o o o o o o o o o o o 2.1% 2.3
K2.02 PUMDE « ¢ o o o o o o o o o o o o o o o o o o o o o o o 2.8% 2.9
K3. Knowledge of the effect that a loss or malfunction of

the RHR/LPCI: TORUS/SUPPRESSION POOL SPRAY MODE will

have on following:

(CFR 41.7 / 45.4)
K3.01 Suppression chamber pressure . .« « « ¢ ¢ ¢ ¢ o o o o o 3.7 3.9
K3.02 Suppression pool temperature . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o o 3.3 3.5
K3.03 Drywell PresSsure . .« « « « o o o o o s o o o o o o o o 3.4 3.6
K3.04 Suppression chamber air temperature . . « « « « « « « . 3.7 3.8
K4. Knowledge of RHR/LPCI: TORUS/SUPPRESSION POOL SPRAY

MODE design feature(s) and/or interlocks which provide

for the following:

(CFR 41.7)
K4.01 Surveillance for all operable components . . « . « « . 3.1 3.3
K4.02 ReAUNdanCy =« o« « o o o o o o o o o o o o o o s o o o o 3.1% 3.2
K4.03 Unintentional reduction in vessel injection flow

during accident conditions . ¢« ¢ « ¢ ¢ ¢ ¢ ¢ o o o o+ o 3.5 3.6
K4.04 Prevention of piping overpressurization . . . . . . . . 3.0 3.2
K4.05 Pump minimum flow protection . . . « ¢« ¢« ¢ ¢« ¢« &+ + « « 2.8 3.1
K4.06 Pump motor cooling . « ¢« ¢ ¢ o o o o o o o o o o o o o 2.7 2.8
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SYSTEN:

230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously

K/A NO.

K4.07
R4.08
K4.09
K4.10

Ks.

KS.01
KS5.02
KS$.03
K5.04
K5.05
K5.06
KS5.07

K6.

K6.01
K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09
K6.10

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al.06
Al.07

KNOWLEDGE

Prevention of water hammer . . e o o o o o
Adequate pump net positive auction head e o e o o o o
Spray flow cooling . . ¢« ¢« « « + & . o

Prevention of leakage to the environment through
system heat exchanger . . ¢« + ¢ ¢« ¢ ¢ 4 ¢ o ¢ ¢ o o &

Knowledge of the operational implications of the
following concepts as they apply to RHR/LPCI:
TORUS/SUPPRESSION POOL SPRAY MODE 3

(CFR 41.5 / 45.3)

System venting . . . .
Pump cavitation . . . .
Pressure measurement .
Evaporative cooling . .
Convective cooling . .
Heat exchanger operation
Vacuum breaker operation

® & o o o o o
e & o o o o o
e o o o o o o
o o o o o o+ ¢
e o o o o o+ o
® o ¢ o o o o
e o o o o ¢
e o o o ¢ o o
e o o ¢ o ¢ o
s o o 9 s o
o o o o o o
e ¢ e o o o o
e o o ¢ o o

Knowledge of the effect that a loss or malfunction of
the following will have on the RHR/LPCI:
TORUS/SUPPRESSION POOL SPRAY MODE :

(CFR 41.7 [/ 45.7)

Acc. electrical ® ® & & & o6 o 9o & o o s o o

D.C. electrica . . . .
Emergency generator . .
Reep fill system . . .
Suppression pool . . .
Condensate storage and transfer
ECCS room cooling « « « & o« & &
Nuclear boiler instrumentation
Reactor building to suppression
Component cooling water systems

« o

* o o ¢ o e

ys

tem

o0l vacuum

e o o o o

e MDe o o o 0 ¢ o
%'oooooo
0

o o o o o o s o
]

¢ T'e o ¢ ¢ 0 s o
2]

8
P

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the RHR/LPCI:
TORUS/SUPPRESSION POOL SPRAY MODE controls including:
(CFR 41.5 / 45.5)

Suppression chamber pressure
Suppression pool temperature
Drywell pressure . . . . . .
System flow . . « « . + .+ « .
System pressure . . . . . . .
Suppression pool level . . .
Condensate storage tank level

e o o o o o o
e o & o o o o
e o o o & o+ o
e o o o o o o
e o o ¢ o o 0
e o o o o o o
¢ ¢ o o o o o
e & o o o o o
* o o e o o o
e o o & o 0 o
e o o ¢ ¢ ¢
s e o & o o o
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IMPORTANCE
RO SRO
3.1 3.2
2.9 3.2
3.0 3.1
3.2 3.5
2.6 2.7
2.4* 2.5
2.5% 2.6*
2.5*% 2.5*
2.6* 2.6*
2.5% 2.6
2.9% 3.1

3.3 3.4
2.5%  2,8%
3.5 3.6
2.8 2.8
3.3 3.4
2.3*% 2.4*
2.8 3.0
2.9 3.1
3.5 3.8
2.5 2.6
3.8 3.9
3.7 3.8
3.6 3.8
3.2% 3.3
2.8% 2.9

3.3 3.3
2.2% 2.3%



SYSTEM:

e el

230000 RHR/LPCI:

Tasks as noted previously

K/A NoO.

Al.08
Al.09
Al.10
Al.1l

A2,

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14

A2.15
A2.16

As.

A3.01

a4d.

A4.01
A4.02
A4.03
A4.04
A4.05
A4.06

A4.07
A4.08

KNOWLEDGE

Motor amps .« « « « . & o o e

Emergency generator loading .« o o e

System lineup . . . . . « .

Suppression chamber air temperature

Torus/Suppression Pool

.
.
.
.

Ability to (a) predict the impacts of
the RHR/LPCI: TORUS/SUPPRESSION POOL
(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of
those abnormal conditions or operations:

(CFR 41.5 / 45.6)

Inadequate net positive suction
Pump trips . . . . ¢« « « « .
Valve closures . « « « «
Valve openings . . . . . .
A.C. electrical failures .
D.C. electrical failures .
Emergency generator failure
Pump seal failure . . . . .
Inadequate room cooling . . .

e o o o o o
® o o o o+ o o

head

Nuclear boiler instrument failures
Motor operated valve failures . . .

Valve logic failure . . . . . .

High suppression pool level . . . .

Low (or negative) suppression pool pressure

system operation . . . . . . .
Loss of coolant accident . . .

e o o ¢ ¢ o & o o o o

Spray Mode

the

following

on

SPRAY MODE ; and

® 6 @ 0 ¢ o ¢ o ¢ o ¢ o

@ o 9 o 0 o 9 o 0 e 0 e o
® o o 8 0 o 0 o 0 o o o o

Qe o o o 0o 0 0 o o o s 0

uring

¢ e o 0 0 0 s s e s 0 s s .

o

Loss of, or inadequate, heat exchanger cooling flow

Ability to monitor automatic operations of the
RHR/LPCI: TORUS/SUPPRESSION POOL SPRAY MODE including:

(CFR 41.7 / 45.7)

valve Operation ¢ & o e & 6 6 ¢ e o+ & ¢ o o o e s o

Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

Pump 8 * L] * * L] . * L] L2 .
Spray valves . . « « « .
Keep fill system . . . .
Minimum flow valves . .
Heat exchanger cooling flow .
Valve logic reset following au

r

LPCI/RHR in injection mode
System flow . « « « « . .« &
Pump/system discharge pressu

utom

e

3 . 5-25

@ o o |[Hee o o o o
aooooc
ot

Fe o o o o

ation o

@ o o e o s 0 0
o o o [Fhe o s o o

* o s o o
e o o o o

IMPORTANCE
RO SRO
2.4%  2.5*
3.3 3.5
3.7 3.7
3.6 3.6
3.0 3.2
3 8 8 4
2.9 3.2
2.8 3.1
3.3 3.6
2.6* 2.9*
3.5 3.8
2.8 3.2
2.8 3.0
2.8 3.0
3.1 3.3
3.2 3.3
2.9 3.2
3.2 3.5
4.0 4.1
3.1 3.3
3.4 3.3
3.7* 3.5
3.8 3.6
3.1 3.0
3.1 2.9
3.2 3.1
4.0 3.9
3.6 3.4
3.0 2.9



SYSTEN: 230000 RHR/LPCI: Torus/Suppression Pool Spray Mode

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO
A4.09 Indicating lights and alarms . . . « ¢« « ¢« « ¢« « « « « 3.6 3.3
A4.10 Condensate storage tank level . « ¢ ¢ ¢ o o ¢ o o ¢ o o 2.4% 2.4
A4.11 System venting . ¢« ¢ . ¢ s o s e o o s o s o o s e o o 2.5 2.4
Ad4.12 Suppression pool level . ¢ ¢ ¢ o ¢ o o o o 2 o o s+ o o 3.8 3.8
A4.13 Suppression chamber pressure . . « « « « « « « « o « « 4.0 3.9
A4.14 Suppresgion pool temperature . . . ¢ o o o s o+ o o « « 3.8 3.8
A4.15 Drywell Pressure .« « o« o o o o o o o o o o o o o o o o+ 3.9 4.0
Ad.16 The override for suppression pool spray valve logic . . 3.8 3.8
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SYSTEN: 290001 Secondary Containment

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
K1. Knowledge of the physical connections and/or cause-

effect relationships between SECONDARY CONTAINMENT and

the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Kl1.01 Reactor building ventilation: Plant-Specifie . . . . . 3.3 3.5
K1.02 Primary containment system: Plant-Specific . . . . . . 3.4 3.6
K1.03 Radwaste building ventilation: Plant-Specific . . . . 2.4 2.1
K1.04 SBGT =« ¢ o o o o o o o s o o s o o o o o o o o o o o o 3.7 3.9
K1.05 Auxiliary building ventilation: Plant-Specific . . . . 3.1 3.3
Kloos Au}'!iliary building iBOlationz BWR-G e o e o o o o o o 3.4 3.6
K1.07 Turbine building ventilation (steam tunnel): Plant-

Specific * ° ® - . - - L3 L] . . . L] - * - . * - . - - * 30_0 3.1
Klooe Exhaust BtaCkS BWR_2,3,4 e o o o o e & o o o o o o+ o o 302 3.3
K1.09 Plant air S8ystemB . ¢ ¢ ¢ « o o o o o o o o o o o o o o 2.9 2.9
K1.10 Auxiliary boiler system: BWR-2,3,4 ¢ ¢« ¢ ¢ o« ¢« o ¢ « « 1l.6* 1.6*
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K3. Knowledge of the effect that a loss or malfunction of

the SECONDARY CONTAINMENT will have on following:

(CFR 41.7 [ 45.4)
K3.01 toff-site radiocactive release rates . . . . . . . . . . 4.0 4.4*
K4. Knowledge of SECONDARY CONTAINMENT design feature(s)

and/or interlocks which provide for the followings

(CFR 41.7)
K4.01 Personnel access without breaching secondary

containment: Plant-System . . « ¢ ¢ ¢ ¢ s ¢ ¢ o o o o 3.5 3.8
K4.02 Protection against over pressurization: Plant-System . 3.4 3.5
K4.03 Fluid leakage collection . . « « o o « o o o o o o o« o« 2.8 2.9
K4.04 Auxiliary building isolation: BWR-6 . . . . . . . . . 3.4 3.4
KS. Knowledge of the operational implications of the

following concepts as they apply to SECONDARY

CONTAINMENT :

(CFR 41.5 / 45.3)
K5.01 Vacuum breaker operation: BWR=4 . . . ¢« « ¢ o o o « o 3.3% 3.4
K5002 F].OW measurement: BWR-3 ® © e e e o o e e o e e o o o 2.2 202
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the SECONDARY CONTAINMENT :

(CFR 41.7 / 45.7)
K6.01 Reactor building ventilation: Plant-Specific . . . . . 3.5 3.6
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SYSTEN:

290001 Secondary Containment

Tasks as noted previously

K/A NoO.

K6.02
K6.03
K6.04
K6.05
K6.06
K6.07
K6.08
K6.09

Al.

Al.01
Al.02

A2.01
A2.02
A2.03
A2.04
a2.05
A2.06

A3.01
A3.02

Aq.

A4.01

A4.02
A4.03

A4.04

KNOWLEDGE

Radwaste building ventilation: Plant-Specific
SBGT « ¢ o ¢ 2 o o o o o o ¢ o o o o o o s o o
Primary containment system . . . . ¢« ¢ ¢ o o .
Auxiliary building ventilation: Plant-Specific
Turbine building ventilation: Plant-Specific .
Auxiliary boiler system: BWR-3,4 . . . . . . .
Plant air systems . . « ¢ ¢ ¢ ¢ ¢ o o o o o o @
A.C. power: BWR=6 . « ¢ ¢ ¢ o o o o o o o o o

e o o o o s o o
e e o o ¢ o o o
e & o o & & s o
e e o o s o @

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the SECONDARY
CONTAINMENT controls including:

(CFR 41.5 / 45.5)

System 1lineups .« ¢« « « o ¢ ¢ ¢ o o o o o ¢ e o o s o
High area temperature: ‘BWR=6 . « « ¢ ¢ o« o ¢ ¢ o o o o

Ability to (a) predict the impacts of the following on
the SECONDARY CONTAINMENT ; and (b) based on thosge
predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions

or operations:
(CFR 41.5 / 45.6)

tPersonnel airlock failure .
tExceseive outleakage . . .
High area radiation . . . .
High airborne radiation . .
High area temperature . . .
Auxiliary building isolation

e o o o o

e o ¢ o o

* & o o o
* o o o o o
* o o o o o
e o o o o+ o
e o ¢ o o o
e e o o o o
¢ o ¢ o o o
o o o o o o
¢ ¢ o o o o

.
3
.
.
.
.

BWR-6

Ability to monitor automatic operations of the
SECONDARY CONTAINMENT including:
(CFR 41.7 / 45.7)

Secondary containment isolation . . . . . ¢« ¢« ¢« ¢ o . .
Normal building differential pressure: Plant-Specific
Ability to manually operate and/or monitor in the
control room:

(CFR 41.7 / 45.5 to 45.8)

Reactor building differential pressure: Plant-
SPeCifiC o ¢ o ¢ ¢ ¢ ¢ o o o e o 4 o s e o s e o o o o
Reactor building area temperatures: Plant-Specific . .
Auxiliary building differential pressure: Plant-
Specif ic . * L] L * L] L] L] * * L] L] L] . L] L] * L] * * L] L] L]
Auxiliary building area temperature: Plant-Specific . .
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IMPORTANCE
RO 8RO
2.4 2.6
3.8 4.0
3.9 4.1
2.9 3.0

2,2% 2.3
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3.4 3.6
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S8YSTEM: 290001 Secondary Containment

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO 8RO
A4.05 Fuel building differential pressure: Plant-Specific . 3.3 3.5
A4.06 Fuel building area temperature: Plant-Specifie . . . . 3.3 3.5
74.07 Radwaste building differential pressure: Plant-
specific L] L L] - L] L] ° L] *® L] L] L * * > * * . * - L] . L] 2 L3 3 2 - 5
A4.08 Radwaste building area temperature: Plant-Specific . . 2.2 2.4
A4.09 System status lights and alarms: Plant-Specific . . . 3.2 3.2
A4.10 System lineups: Plant-Specific . . . . . . . . . . . . 3.4 3.3
A4.11 System reset: Plant-Specific . « ¢« ¢« ¢ ¢ ¢ ¢ ¢« &+ o o o 3.4 3.4
Ad4.12 Surveillance testing: Plant-Specific . . . . ¢« «. « « . 2.8 3.2
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3.6

262001
263000
264000
262002

Electrical

A.C. Electrical Distribution

D.C. Electrical Distribution

Emergency Generators (Diesel/Jet)
Uninterruptable Power Supply (A.C. /D.C.)
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SYSTEM: 226001 A.C. Electrical Distribution

TASK: Lineup the electrical distribution system ( from station power to
reserve gtation power)
shift auxiliary buses between the unit auxiliary XFMR and the
service/startup XFMR
Monitor the A.C. electrical distribution system (monitor the 416V A.C.
power distribution system)
Deenergize a motor control center bus from service
Restore a motor control center bus to service
Deenergize an engineering safeguards (4160V vital) bus from service
Restore an engineering safeguards bus
Backfeed unit auxiliary transformer from main transmission switchyard
(main turbine generator links removed)
Transfer a vital (120V)/instrument bus power supply
Operate a vital motor-generator set
Perform ground isolation
Lineup the electrical distribution system ( from normal power to startup
power) (write in)
Perform equipment/bus testing for ground faults
Perform operation of circuit breakers and disconnects
Perform emergency A.C. load sequencing and 4KV emergency systems volt
relays instrumentation function tests
Perform circuit or equipment grounding using built-in devices

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
K1. Knowledge of the physical connections and/or cause-

effect relationships between A.C. ELECTRICAL

DISTRIBUTION and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Emergency generators (diesel/jet) . . . . . « « . «. . . 3.8 4.3%
K1.02 D.C. electrical distribution . . . . . . « ¢ ¢« ¢« ¢« . . 3.3 3.6
K1.03 Off-gSite power BOUXCE8 .« ¢ ¢ « ¢ o o o o o o ¢ o o o « 3.4 3.8
K1.04 Uninterruptible power supply . « « « ¢ o ¢ o« s o « « » 3.1 3.4
K1,05 Main turbine/generator . . . ¢« ¢ ¢ o ¢ ¢ o ¢ o ¢ o « + 3.0 3.2
K1.06 Alternate shutdown system: Plant-Specific . . . . . . 3.6 3.9
K2. Knowledge of electrical power supplies to the

followings .

(CFR 41.7)
K2.01 Off-gite sources of power . + « « « « ¢« « o o« « « « « « 3.3 3.6
K3. Knowledge of the effect that a loss or malfunction of

the A.C. ELECTRICAL DISTRIBUTION will have on

following:

(CFR 41.7 | 45.4)
K3.01 Major system 1load8s . . « « ¢« ¢ ¢ o o o o ¢ s o s o o « 3.5 3.7
K3.02 Emergency generatorS . « o o « o o o o o o o o « o o o 3.8 4.2
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SYSTEM:

262001 A.C. Electrical Distribution

Tasks as noted previously

K/A Xo.

K3.03
K3.04
K3.05
K3.06

K‘ L]

K4.01
K4.02
K4.03
K4.04
K4.05
K4.06

Ks.

K5.01
K5.02

Ké6.

K6.01
K6.02
K6.03

Al.

Al.01

Al.02
Al.03
Al.04
Al.05

KNOWLEDGE

D.C. electrical distribution .
Uninterruptible power supply .
Off-gite power system . . . . .
Reactor protection system . . .

e o o o
¢ o o o
e o o o
o o o o
e o o o
* o o o
e o o o
e o o o
e o o o
® o o o
e o o o
* o o 0

Knowledge of A.C. ELECTRICAL DISTRIBUTION design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Bus lockouts . . . . . . e ¢ e 6 o o s o o o o o o o
Circuit breaker automatic trips e o o o o o s o @

Interlocks between automatic bus transfer and breakers
Protective relaying « « « « ¢ ¢ ¢ ¢ ¢ « o o o o o o o @
Paralleling of A.C. sources (synchroscope)
Redundant power sources to vital buses . .

Knowledge of the operational implications of the
following concepts as they apply to A.C. ELECTRICAL
DISTRIBUTION:

(CFR 41.5 / 45.3)

Principle involved with paralleling two A.C. sources .
Breaker control L] . L] . . L] L] * * * L] L] . L] L] . . L] L] L]

Knowledge of the effect that a loss or malfunction of
the following will have on the A.C. ELECTRICAL
DISTRIBUTION:

(CFR 41.7 [/ 45.7)

D - c L] power L] . - . - * * * L] L2 - . . * * L3 L] L] L] L] . L]
Off-site power . . & & ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o
Generator trip .« . ¢ ¢ ¢ 4 4 it 4 4 e e 6 e o e o e .

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the A.C.
ELECTRICAL DISTRIBUTION controls including:
(CFR 41.5 / 45.5)

Effect on instrumentation and controls of switching
power supplies . . . © e o o e o o o o o o
Effects of loads when energizing a bus
Bus voltage . . « ¢ ¢ &+ ¢ 4 ¢ ¢ o o o .
Ioad currents . ¢« « ¢ ¢ 4 ¢ 4 o o o o &
Breaker lineups . . . « « ¢« ¢« o o o o &

e o o o
* o o o
e o o o
e o o o
o o o o
e o o o
¢ o o o o
e o ¢ o o
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IMPORTANCE
RO SRO
2.9 3.2
3.1 3.3
3.2 3.5
3.8 4.1
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SYSTEM: 262001 A.C. Electrical Distribution

Taske as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2. Ability to (a) predict the impacts of the following on

the A.C. ELECTRICAL DISTRIBUTION ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)_
A2.01 Turbine/generator trip . . ¢« ¢« ¢ ¢ ¢ ¢« ¢« ¢ ¢ ¢ ¢« o« . . 3.4 3.6
A2.02 Loss of coolant accident . . . . . . . ¢ . ¢ s . . . . 3.6 3.9
A2.03 Loss of off-site power . . . . . . . 3.9 4,.3%
A2.04 Types of loads that, if deenergized, would degrade or

hinder plant operation . « « ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢« &« & « « 3.8 4.2
A2.05 Bus grounds « « o« o o o o o o o o s o o o o o o o o o o 2.9 3.3
A2.06 Deenergizing a plant bus . « « ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o 2.7 2.9
22.07 Energizing a dead bus . . . . e o o o o o o s o o « o 3.0 3.2
22.08 Opening a disconnect under load e o o e o o o o o o « o« 3.3 3.6
A2.09 Exceeding voltage limitations . . . . « « ¢« « ¢ « « « . 3.1 3.4
A2.10 Exceeding current limitations . . . . . . . . . . . . . 2.9 3.4
A2.11 Degraded system voltages . . « o« ¢ ¢ o o o o o o o o o 3.2 3.6
a3. Ability to monitor automatic operations of the A.C.

ELECTRICAL DISTRIBUTION including:

(CFR 41.7 / 45.7)
A3.01 Breaker tripping . « . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o s o o o+ o 3.1 3.2
A3.02 Automatic bus transfer . . . . . ¢ ¢ o ¢ o o . 0 ¢ o . 3.2 3.3
A3.03 Load shedding . « « ¢« ¢« ¢« ¢ ¢ o o o s o o o = o« o o « « 3.4 3.5
A3.04 Load 8€QUENCING « « o o« o o o o o o o o o s o o o o « o 3.4 3.6
A4. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 All breakers and disconnects (including available

switch yard): Plant-Specific . . . . . o o o « « 3.4 3.7
A4.02 Synchroscope, including understanding of running and

incoming voltages « ¢« ¢« o ¢ o ¢ o ¢ o ¢ ¢ o o o ¢ o o o 3.4 3.4
A4.03 Local operation of breakers . . . o o e o « o o o 3.2 3.4
A4.04 Synchronizing and paralleling of different a. c.

BUPPlies . ¢ ¢ ¢ ¢ ¢t c o e e e e e e o s s s o s o+ 3.6 3.7
A4.05 Voltage, current, power, and frequency on A.C. buses . 3.3 3.3
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S8YSTEN: 263000 D.C. EBlectrical Distribution

TASK: Startup a battery charger
Shift battery chargers
Monitor the D.C. electrical distribution system (battery, chargers,
digtribution and PWR panels)
Monitor the D.C. electrical distribution system for grounds
Energize D.C. switchboards
Deenergize D.C. switchboards
Energize D.C. equipment
Deenergize D.C. equipment
Secure a battery charger

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between D.C. ELECTRICAL

DISTRIBUTION and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 A.C. electrical distribution . . . . . . . . . . . +. . 3.3 3.5
K1.02 Battery charger and battery . « « « ¢« ¢« ¢ ¢ ¢ ¢ o « o o« 3.2 3.3
K1.03 Battery ventilation . . . . . ¢« ¢ ¢ ¢ ¢ s 0 o s 4 0 . . 2.6 2.8
K1.04 Ground detection . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 4 s e e o « 2.6 2.9
K2, Knowledge of electrical power supplies to the

followings

(CFR 41.7)
K2001 Major DoCo loads * * e * * L] . L] . L] L] * L L] L] * L] * . 3.1 3.4
K2.02 Battery room ventilation . . . « ¢ ¢ ¢ ¢ 4 4 0 4 0 .. 2.1% 2,2%
K3. Knowledge of the effect that a loss or malfunction of

the D.C. ELECTRICAL DISTRIBUTION will have on

following:

(CFR 41.7 / 45.4)
K3.01 Emergency generators: Plant-Specific . . . . . « « 3.4 3.8
K3.02 Components using D.C. control power (i.e. breakers) . « 3.5 3.8
K3.03 Systems with D.C. components (i.e. valves, motors,

B8olenoids, €tC.) . &« ¢ o ¢ o o o s e e e o o s e e o . 3.4 3.8
K4. Knowledge of D.C. ELECTRICAL DISTRIBUTION design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Manual/ automatic transfers of control: Plant-

SPeCific & ¢ ¢ 6 it e e e e e e e s e e e s e e e « 3.1 3.4
K4.02 Breaker interlocks, permissives, bypasses and cross

ties: Plant-SpecificC . . ¢« & ¢ ¢ ¢ ¢ ¢ 4 o o o ¢ o o o 3.1 3.5
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S8YSTEM: 263000 D.C. Electrical Distribution

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

K5. Knowledge of the operational implications of the
following concepts as they apply to D.C. ELECTRICAL
DISTRIBUTION :

(CFR 41.5 / 45.3)

K5.01 Hydrogen generation during battery charging. . . . . . 2.6 2.9

K6. Knowledge of the effect that a loss or malfunction of
the following will have on the D.C. ELECTRICAL
DISTRIBUTION
(CFR 41.7 / 45.7)

K6.01 A.C. electrical distribution . . ¢ ¢« ¢ ¢ ¢ ¢ o o o o &«
K6.02 Battery ventilation . .« . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o &

[ SR
L] L]
(LR N
N W
* .
o wm

ABILITY

Al. Ability to predict and/or monitor changes in
parameters associated with operating the D.C.
ELECTIRICAL DISIRIBUTION controls including:
(CFR 41.5 / 45.5)

Al.01 Battery charging/discharging rate . « « « ¢« ¢« « ¢« « « . 2.5 2.8

A2, Ability to (a) predict the impacts of the following on
the D.C. ELECTRICAL DISTRIBUTION ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal
conditions or operations:

(CFR 41.5 / 45.6)

A2 . 01 Grounds - * . > L] L] ® - * L] L] . . L] - L d . L] - . * - - -
A2,02 Loss of ventilation during charging . . . . . . . . . .

NN
. .
o
N W
[ ] *
N

A3. Ability to monitor automatic operations of the D.C.
ELECTRICAL DISTRIBUTION including:
(CFR 41.7 /[ 45.7)

A3.01 Meters, dials, recorders, alarms, and indicating
1ights . ¢ o ¢ ¢ 6 4« o o 4 o o o o o o o o o o o o o o 3.2 3.3

ad. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Major breakers and control power fuses: Plant-

SPeCific ¢ ¢ ¢ ¢ 6 o 4 4 4 4 4 s e e e e e e e e s o . 3.3 3.5
A4.02 Battery voltage indicator: Plant-Specific . . . . . . 3.2 3.1
A4.03 Battery discharge rate: Plant-Specific . . . .. . . . 2.7 2.8
A4.04 Ground detection circuit: Plant-Specific . . . . . . . 3.0 3.2
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SYSTEN:

TASK:

K/A NO.

K1l.

K1.01
K1.02
K1.03
K1.04
K1.05
K1l.06
K1.07

Kz.

K2.01
K2.02
K2.03
K2.04
K2.05
K2.06
K2.07

264000 Emergency Generators (Diesel/Jet)

Perform a lineup of the diesel generator gsystem

Start a diesel generator (D/G)

Load the diesel generator (D/G)

Monitor the diesel generator

Unload the diesel generator

Shutdown the diesel generator (D/G)

Transfer fuel oil from main storage tanks to various system tanks
Operate the diesel starting air compressor

Restart a diesel generator (D/G) with an automatic start signal present
Perform emergency diesel generator (EDG) load tests

Perform lineups on the gas turbine generator

Start the gas turbine generator remotely

Monitor gas turbine generator emergency start

Monitor the gas turbine generator during operation

Conduct normal shutdown of the gas turbine generator

Conduct emergency shutdown of the gas turbine generator

IMPORTANCE
KNOWLEDGE RO SRO
Knowledge of the physical connections and/or cause-
effect relationships between EMERGENCY GENERATORS
(DIESEL/JET) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
A.C. electrical distribution . . . . « ¢« « « ¢« « « « . 3.8 4.1
D.C. electrical distribution . . . « ¢ ¢« ¢ ¢« « ¢ o .« « 3.3 3.4
Fire protection system . .« « ¢« ¢ ¢ o ¢ ¢ o ¢ « « « o « 2.9 3.2
Emergency generator cooling water system . . . . . . . 3.2 3.3
Emergency generator fuel oil supply system . . . . . . 3.2 3.3
Starting S8ystem . ¢« « ¢ ¢ ¢ ¢ o o o o s o o o o s o o o 3.2 3.2
Emergency core cooling systems . . « « ¢« « &+ ¢« + ¢ o o 3.9 4.1
Knowledge of electrical power supplies to the
following:
(CFR 41.7)
Air COMPIESSOY « o o o o o o o o o o o o o o o o o o o 2.2% 2.4%
Fuel Oil PUMPB .« &+ ¢ ¢ ¢ ¢ o o o o o o o o o o o o o o 22% 2.4%*
Turning gear (jet engine): Plant-Specific . . . . . . 2.0*% 2.3*
Ignition system (jet engine): Plant-Specific . . . . . 2.3*% 2.,7%
Lube oil pumps * . * L] L4 . . L] L] . . L] - L] . L] L] * . . 203* 2.4*
Battery Charger « « « « o o o o o o o o o o o o o o o o 2.2% 2,2%
Emergency generator field flash . . . . « « « ¢ ¢ ¢« ¢« ¢ 2.1*% 2.3%

Knowledge of the effect that a loss or malfunction of
the EMERGENCY GENERATORS (DIESEL/JET) will have on
following:

(CFR 41.7 [/ 45.4)
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8YSTEM: 264000 Emergency Generators (Diesel/Jet)

Tasks as noted previously

INPORTANCE

K/A NoO. KNOWLEDGE RO SRO
K3.01 Emergency core cooling systems . . « « ¢« « o o« o . . . 4.2% 4.4%
K3.02 A.C. electrical distribution . . . ¢ ¢ ¢ ¢« ¢« 4 o o « « 3.9 4.0
K3.03 Major loads powered from electrical buses fed by the

emergency generator(B8) .« « o o o o o o o o o o o o o o 4.1% 4,.2%
K4. Knowledge of EMERGENCY GENERATORS (DIESEL/JET) design

feature(s) and/or interlocks which provide for -the-

following:

(CFR 41.7)
K4.01 Emergency generator trips (normal) . . « « « « « « « . 3.5 3.7
K4.02 Emergency generator trips (emergency/LOCA e e o o+ o 4.0 4.2
K4.03 Speed droop control . ¢ « ¢ ¢ ¢ 4 4 e o e o e 0 o s . o 2.5 2.7
K4 L] 04 Field flashing L] L] * L] . L] * * . . * . - * L d L] Ll L] . L] 2 Ll 6 2 . 7
K4.05 Load shedding and sequencing . . « « « v ¢« v o o « « . 3.2 3.5
R4.06 GOVernor CONLrOl .« « ¢ ¢ ¢ 4 4 o o o o o o o o o o « « 2.6 2.7
K4.07 Local operation and control . . .« . ¢« « v v v ¢ ¢ « . . 3.3 3.4
K4.08 Automatic startup . . . . ¢ . . ¢ ¢ ¢ e 4t 4 4 e . . . . 3.8 3.7
K5. Knowledge of the operational implications of the

following concepts as they apply to EMERGENCY

GENERATORS (DIESEL/JET) 3

(CFR 41.5 / 45.3)
K5.01 Definition of frequency and synchronous frequency . . . 2.0% 2.1%*
K5.02 Reactive power control . . . v ¢ v 4 v v ¢ 4 4 o o o o« 2.0% 2.1%
K5 03 Real power control . . v ¢ v 4 4o 4 4 o o o o o o o o o 2.4% 2.4%
K5 04 GOvernor CONtrol . ¢ ¢ & ¢ 4 &t ¢ ¢ o o o o o o o o o o 2.4 2.5
K5.05 Paralleling A.C. power S8OUXCE8 .+ « « « o « « o o « « . 3.4 3.4
K5.06 load B8@QUENCING ¢ o ¢ ¢ « o 4 ¢ ¢ o ¢ o o o o o s o « o 3.4 3.5
Ks . 07 speed droop *® * - o * L d Ll L 2 . ° . *® * * L] L] - - - - - L] 2 L] 3 2 L] 4
K6, Knowledge of the effect that a loss or malfunction of

the following will have on the EMERGENCY GENERATORS

(DIESEL/JET) 3

(CFR 41.7 / 45.7)
K6.01 Starting air . . . . . . . 4 4 4t 4 e e 4 e e e e . . . 3.8 3.9
K6.02 Fuel 0oil pumps . . ¢ ¢ ¢ 4 4 ¢ ¢ o o o o o o o o o o « 3.6 3.6
Ks L2 03 Lube oil pumpB L2 * * L d L] L d . L d . L3 * . . L 4 . * . o * - 3 * 5 3 - 7
K6.04 Turning gear (jet engine): Plant-Specific . . . . . . 2.5 2.5
K6.05 Ignition system (jet engine): Plant-Specific . . . . . 2.5 3.0
K6.06 Battery charger . . « o ¢ & & ¢ 4 4 ¢ ¢ ¢ ¢ v e o o o « 2.9 3.1
K6.07 Cooling water system . . . ¢ ¢ v ¢ ¢« ¢« « ¢ o o « o « o 3.8 3.9
K6.°8 AoC. Power - L d * . * * *® * . L2 * L] L2 L] * L] L] . . L] * L] 3.6 3.7
K6009 D.c. power . . * L] L] L] . L ] . L] L] L] L] L] L] L] * . . L] . * 3‘3 3.5
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SYSTEN¢ 264000 Emergency Generators (Diesel/Jet)

Tagks as noted previously

K/A NO.

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
A1.06
Al.07
A1.08
Al1l.09

A2.01
A2.02
A2.03
A2.04
A2.05

A2.06
A2.07
A2.08

A2.09
A2.10

A3.

A3.01
A3.02
a3.03
A3.04

A3.05
A3.06

NUREG-1123,

KNOWLEDGE

Ability to predict and/or monitor changes in
parameters associated with operating the EMERGENCY
GENERATORS (DIESEL/JET) controls including:

(CFR 41.5 / 45.5)

Lube o0il temperature . « « ¢ o o o o o ¢ o o o
Fuel consumption rate . « « ¢ « ¢ ¢ o o o o o o
Operating voltages, currents, and temperatures
Crank case temperature and pressure . . « « o «
Cylinder temperature differential . . . . .

Emergency generator room temperature . . . .
Gas generator temperature: Plant-Specific .

Gas generator speed: Plant-Specific . . . . :
Maintaining minimum load on emergency generator
prevent reverse POWEL) =« ¢ o o o o o o o o o o

e e s o o
o
o« Qe o o o

Ability to (a) predict the impacts of the following on
the EMERGENCY GENERATORS (DIESEL/JET) ; and (b) based
on those predictions, use procedures to correct,
control, or mitigate the consequences of those
abnormal conditions or operations:

(CFR 41.5 / 45.6)

Parallel operation of emergency generator . . . . . « =«
Unloading prior to securing emergency generator . . . .
Operating unloaded, lightly loaded, and highly loaded.

Consequences of operating under/over excited . . . . .
Synchronization of the emergency generator with other

electrical supplies « « « ¢ ¢ ¢ o o o o o o o o o o o o
Opening normal and/or alternate power to emergency bus
Loss of off-site power during full-load testing . . . .
Initiation of emergency generator room fire protection
System * . . * *® * . - L] * - . * L] * - * - * L * . . *
1L0SS Of A.C. POWEE ¢ o« o o o o o s o o o o o o o o o o

LOCA e o e o & o . e o @ e o e o e e o o o e o o o o+ o o

Ability to monitor automatic operations of the
EMERGENCY GENERATORS (DIESEL/JET) including:
(CFR 41.7 [ 45.7)

Automatic starting of compressor and emergency
generator - * - * . L] L] . . - . L] . L] * * . * * - - * L3
Minimum time for load Pick Up « « ¢« o ¢ o o o o ¢ o o &
Indicating lights, meters, and recorders . . . . . . .
Operation of the governor control system on frequency
and voltage control . o« « « o ¢ o o o o o o s o e s o
Load shedding and sequencing .+ « « « o« ¢ o o o o o o &
Cooling water system operation . . . . « ¢ ¢ « & o « &

Rev. 1 3.6-10

IMPORTANCE
RO  SRO
3.0* 3.0*
2.2% 2.3
2.8 2.9
2.6 2.7
2.4% 2.4%
2.3 2.4
2.0% 2.5
2.0% 2.5
3.0 3.1

3.5 3.6

3.1 3.1

3.4 3.4

2.9 3.0

3.6 3.6

3.4 3.4

3.5 3.7

3.3 3.7

3.7 4.1

3.9 4.2%

3.0 3.1

3.1 3.1

3.4 3.4

3.1 3.1

3.4 3.5

3.1 3.2
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SYSTEM: 264000 Emergency Generators (Diesel/Jet)

Tagks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Adjustment of exciter voltage . « « « « « o o o ¢ o o o 3.3 3.4
A4.02 Synchroscope . « « o o ¢ o o o e o o e o @ e o - 3.4 3.4
A4.03 Transfer of emergency control between manual and

automatic L] L] L] L] L] . L L] L] . . . L] . L] L] L L] L] 3 . 2 3 . 4
A4.04 Manual start, loading, and stopping of emergency

genetator H Plant-SpecifiC e o o o e o o o o e 3 . 7 3 . 7
A4.05 Transfer of emergency generator (with load) to grid « « 3.6 3.7
A4.06 Droop 8etting « « ¢ o « ¢ ¢ o o o o o o o o o o o o o s 2.4% 2.8*
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SYSTEM:

TASK:

K/A NO.

K1,

K1.01
K1.02
Kl1.03
K1.04
K1.05

K1.06
K1.07
K1.08
Kl.09
K1l.10
Kl.11
Kl.12

Kl.13
Kl.14

K1.15
K1.16
K1.17
K1.18
K1.19
K1.20

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

262002 Uninterruptable Power Supply (A.C./D.C.)

Operate a static inverter

KNOWLEDGE

Knowledge of the physical connections and/or cause-
offect relationships between UNINTERRUPTABLE POWER
SUPPLY (A.C./D.C.) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Feedwater level control: Plant-Specific
RFPT control: Plant-Specific . . . . . .
Rod position information: Plant-Specific
Reactor manual control: Plant~-Specific .
Reactor/turbine pressure control system co
Plant-Specific . . ¢« ¢« ¢ o« o &
Unit computer: Plant-Specifiec . . . . . .
Rod worth minimizer: Plant-Specific . . .
Containment isolation system: Plant-Specific
Drywell ventilation control: Plant-Specific
Fire protection system: Plant-Specific . . .
Control room recorders: Plant-Specific . . . . . .
Generator hydrogen and stator cooling water controls
Plant_specj-fic ¢ ® o o e o o ¢ e o o+ e e e e s o
Recirculation pump speed control: Plant-Specific .
Main steam line radiation monitors: Plant-Specific

Stack gas monitors: Plant-Specific . . . . . . . &
MSIV’s: Plant-Specific . . « « ¢« « « &
Scram solenoid valves: Plant-Specific . . . . . .

Process radiation monitoring system: Plant-Specific
Power range neutron monitoring system: Plant-Specific
Plant communications equipment: Plant-Specific . . . .

S e o o o
S e o o o
B-uo'o
(1

e o o o

tro

* 6 o 0 s o e 0 0 0
e o o o o o
e o o o o o

LR B I 4

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

Knowledge of the effect that a loss or malfunction of
the UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) will have
on following:

(CFR 41.7 [ 45.4)

Water level control: Plant-Specific . .
Recirculation pump speed: Plant-Specific
RFPT speed: Plant-Specific . . . . . .
Fire protection system: Plant-Specific
Rod worth minimizer: Plant-Specific . .
Rod position indication: Plant-Specific
Movement of control rods: Plant-Specific
Computer operation: Plant-Specific . . .

¢ o o o o o o o
® o o ¢ o ¢ o o
¢ o o & & o o o
e @ o s o ¢ o o
e ¢ ¢ o o o o o
¢ o o o o o o o
® o ¢ o o & o o
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IMPORTANCE
RO  SRO
2.8 3.0
2.8 3.0
2.7 2.9
2.8 3.0
2.7 2.9
2.6 2.7
2.8 2.9
2.9 3.1
2.5 2.7
2.6 2.8
2.5 2.6
2.1% 2.3%
2.5 2.6
2.8 3.0
2.7 3.0
3.1 3.2
3.1 3.3
2.5 2.7
2.9*% 3.1*
2.4 2.7
3.1 3.3
2.9 2.9
3.0 3.1
2.5 2.7
2.9 3.0
2.8 2.9
2.6 2.8
2.7 2.8



S8YSTEM: 262002 Uninterruptable Power Supply (A.C./D.C.)

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO
K3.09 Drywell ventilation control: Plant-Specific . . . . . 2.4 2.7
K3.10 Containment isolation: Plant-Specific . . ¢« « o o« « « 2.7 2.8
K3.11 MSIV'S: Plant-spe(:ific e ® 6 e e ® e ® e o o o ° e o o 208 209
K3.12 Control rod drive mechanism: Plant-Specific . . . . . 2.3*% 2.5
K3.13 Rx pressure: Plant-Specific . « . ¢« ¢ ¢ ¢ ¢ ¢« o o « . 2.7 2.9
K3.14 Rx power: Plant-Specific . . . e o o o o o o o« 2.8 3.1
K3.15 Main turbine operation: Plant-Specific e e o s e s e . 2.6 2.7
K3.16 Control room recorders: Plant-Specific . . . . . . . . 2.4 2.6
K3.17 Process monitoring: Plant-Specific . « « ¢« ¢ ¢« ¢« + « « 2.9 3.1
K4. Knowledge of UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.)

design feature(s) and/or interlocks which provide for
the following:
(CFR 41.7)

K4.01 Transfer from preferred power to alternate power
BUPPli@B . . ¢ 4 s b e e e e s e e s e s e s e o s o o 3.1 3.4

KS. Knowledge of the operational implications of the
following concepts as they apply to UNINTERRUPTABLE
POWER SUPPLY (A.C./D.C.) :
(CFR 41.5 / 45.3)

K5.01 General principles of static inverter operation . . . . 2.3* 2.3
K5.02 General principles of motor generator operation:

Plant-Specific . . . .- e o+ 2.4 2.5
K5.03 General principles of inertia fly wheel operation°

Plant-Specifiec . . . . . . e e e o o o e o o 2.3% 2.4*
K5.04 General principles of static Bwitch operation e e e o o 2.,1% 2,2%
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the UNINTERRUPTABLE POWER
SUPPLY (A.C./D.C.) 3
(CFR 41.7 [/ 45.7)

K6.01 A.C. electrical POWEL « + ¢ « « o o o o o o o o o o o o 2.7 2.9
K6.02 D.C. @lectrical POWEE « « « + « o o o o o o o o« o o « « 2.8 3.1
K6.03 Static inverter . . . < ¢ ¢ ¢ ¢t e 4 e s 6 6 e s e s s« 2.7 2.9
ABILITY
Al, Ability to predict and/or monitor changes in
parameters associated with operating the
UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) controls
includings
(CFR 41.5 / 45.5)
Al.01 Inverter electrical output8 . « « « o o o o o o o o o « 2.4 2.6
Al.02 Motor generator outputs . « . ¢ ¢« ¢ ¢ ¢ ¢ o ¢ o ¢« o« o 2.5 2.9
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SYSTEM: 262002 Uninterruptable Power Supply (A.C./D.C.)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A2. Ability to (a) predict the impacts of the following on

the UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 [/ 45.6)
Az . 01 Under voltage L] L] . L] . L ] L] L] L L] . * L] L] . L] L] . . L] . 2 [ 2 6 2 L3 8
A2.02 Over voltage « ¢ « ¢ o « ¢ o ¢ o o o o ¢ o o o o o o o 2.5 2,7
A2.03 Frequency changes in the system . . . . . . . . . . . . 2.4% 2.6
A2.04 Abnormal battery operation: BWR-1 . . . . . . . . . . 3.2 3.4
a3. Ability to monitor automatic operations of the

UNINTERRUPTABLE POWER SUPPLY (A.C./D.C.) including:

(CFR 41.7 [ 45.7)
A3.01 Transfer from preferred to alternate source . . . . . . 2.8 3.1
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Transfer from alternative source to preferred source . 2.8 3.1
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3.7 Instrumentation

215005 Average Power Range Monitor/Local Power Range Monitor
215003 Intermediate Range Monitor System

216000 Nuclear Boiler Instrumentation

272000 Radiation Monitoring System

212000 Reactor Protection System

215002 Rod Block Monitor System

201005 Rod Control and Information System

214000 Rod Position Information System

201004 Rod Sequence Control System (Plant Specific)
201006 Rod Worth Minimizer System (Plant Specific)
215004 Source Range Monitor System

215001 Traversing In-Core Probe
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SYSTEM: 215005 Average Power Range Monitor/Local Power Range Monitor System

TASK: Perform lineups of the nuclear instrumentation system
Monitor the nuclear instrumentation system
Startup the nuclear instrumentation system
Place a source range module in/out of service
Place power range instruments in/out of service
Operate the nuclear instrumentation system
Secure the nuclear instrumentation system
Place transversing incore probe in/out of service
Operate range switches on IRM on power increase and decrease (write in)
Conduct average power range meter (APRM) instrument functional test
Conduct intermediate range monitor - average power range monitor
instrument range overlap check
Conduct IRM-inoperative functional test and IRM-high flux functxonal
instrument check
Conduct APRM-high flux in start up or refuel functional test

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between AVERAGE POWER RANGE

MONITOR/LOCAL POWER RANGE MONITOR SYSTEM and the

following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 RPS ¢ v « o o o o o o s o o o o o o o o o o o o o« o« « 4.0 4.0
K1.02 IRM ¢ 2 2 o o o o o o o o o o o o o o o o o o o o o o o 3.7 3.7
K1.03 RBM: Plant-Specific . .« « ¢« ¢ ¢« ¢« ¢« ¢« ¢ ¢ o o o o« « « 3.4 3.5
K1.04 LPRM channels . . . . . . e o e o e s e o o o o o 3.6 3.6
K1.05 Four rod display: Plant-Spec;flc e o s e s o s o e o o« 3.2 3.2
K1.06 SPDS/ERIS/CRIDS/GDS: Plant-Specific . . . . . . . . . 2.5 2.8%
K1.07 Process computer, performance monitoring system . . . . 2.6 2.9
K1.08 Display control system: Plant-Specific . . . . . . . . 3.0 3.0
K1.09 Reactor recirculation system: BWR-5,6 . . . . . . . . 3.6 3.6
K1.10 Reactor manual control system: Plant-Specific . . . . 3.3 3.3
Kl.11 Rod control and information system: Plant-Specific . . 3.4 3.4
Kl1.12 Full core Aisplay « « « o o o o o o ¢ o o a o o o o o « 3.2 3.2
K1.13 Traversing incore probe system . . « . ¢« + « « + « . . 2.6 3.0
Kl.14 REACLOr VESB8EL '+ ¢ « « o o o« o o o o o o s o o o o+« 2.8 2.9
K1.15 Redundant reactivity control system: Plant-Specific . 3.7 4.0
Kl.16 Flow converter/comparator network: Plant-Specific . . 3.3 3.4
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 LPRM Channels . « « « o o o o o o « o o o o o o o « « « 2.4 2.6
K2 02 APRM channels . « « ¢ « o o o o o o s o o o o o =« o« « o« 2.6 2.8
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SYSTEM: 215005 Average Power Range Monitor/Local Power Range Monitor System

Tasks as noted previously

INPORTANCE

K/A NO. KNOWLEDGE RO
SRO

K3. Knowledge of the effect that a loss or malfunction of

the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE
MONITOR SYSTEM will have on following:
(CFR 41.7 / 45.4)

K3.01 RPS o ¢ ¢ ¢ 4o ¢ 4 ¢ o ¢ o o o o o o s o s o 4 s o ¢+ 4.0
4.0

K3.02 Reactor recirculation system: BWR-5,6 . . . . . . . 3.5
3.5

K3.03 Reactor manual control system: Plant-Specific . . . 3.3
3.3

K3.04 Rod control and information system: Plant-Specific . 3.4
3.4

K3.05 Reactor power indication . . . . . . + « + « « « « . 3.8
3.8

K3.06 IRM: Plant-Specific . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ « ¢« « o « « » 3.5
3.6

K3.07 Rod block monitor: Plant-Specific . . . . . . . . . 3.2
3.3 .

K3.08 tcore thermal calculations . . + + v+ ¢« ¢« ¢« v« « « « « « 3.0
3.4

K4. Knowledge of AVERAGE POWER RANGE MONITOR/LOCAL POWER

RANGE MONITOR SYSTEM design feature(s) and/or
interlocks which provide for the following:

(CFR 41.7)
K4.01 Rod withdrawal bBlockS . « « ¢ 4 ¢ o ¢ ¢ ¢ « o « « « o « 3.7
3.7
K4.02 Reactor SCRAM 8ignalsS « « o« o ¢ o o o o o o o o o o o « 4.1%
4.2
K4.03 Eliminates the necessity of running signal leads from

each LPRM channel to the operator’s console full core

AiSPlay ¢ « ¢ ¢ o 4 4 o ¢ o s s s s e e e e e e o e e . 2.,272%
2.22*
K4.04 Individual LPRM detector replacement . . . . . . . . . 2.0%
2.4x*
K4.05 Alarm B€al=iN . « & « & 4 o o « s o o o o o o o« o o o « 2.4
2.4
K4.06 Effects of detector aging on LPRM/APRM readings . . . . 2.6
2.8
K4.07 Flow biased trip setpoints . . . « « + ¢ ¢« ¢« ¢« « ¢« « . 3.7
3.7
K4.08 Sampling of overall core power in each APRM

(accomplished through LPRM assignments and symmetrical

rod patterns) . L] L] L) L] L] L] * L] L] . L] L) * L] L] * L] ] L] . 2 . 7
3.1
K5. Knowledge of the operational implications of the

following concepts as they apply to AVERAGE POWER

RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM :

(CFR 41.5 / 45.3)
K5.01 LPRM detector operation . . . . ¢« ¢ ¢« ¢« 4 ¢ ¢ + « . . 2.8
2.9
KS5.02 Effects of voids on LPRM indication . . . . . . . . . 2.7
2.8
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K6.01
3.8

Control rod symmetrical patterns . « « ¢« ¢ o ¢ o o« &

LPRM detector location and core symmetry . . . . . .
Core flow effects on APRM trip setpoints . . . . . .
Assignment of LPRM‘s to specific APRM channels . . .
Knowledge of the effect that a loss or malfunction of
the following will have on the AVERAGE POWER RANGE

MONITOR/LOCAL POWER RANGE MONITOR SYSTEM :
(CFR 41.7 / 45.7)

RPS. e ® e o e o 8 & & e o6 & o o & o e o e e o e o o
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SYSTEM: 215005 Average Power Range Monitor/lLocal Power Range Monitor System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6.02 tTraversing incore probe system . . . . .« . « ¢« ¢« ¢« . . 2.4 2.8
K6.03 Detectors . « ¢ ¢ ¢ ¢ ¢ ¢ o o e o s e e o o o s e e+ o 3.1 3.3
K6.04 Trip UNit8 ¢ ¢ ¢ ¢ ¢« ¢ o o o o o o o o o o o s o o o o 3.1 3.2
K6.05 IRM: Plant-Specific « ¢ « o ¢ ¢ o o o o o o o o o oo 2.9 3.1
K6.06 ReCOrder . « o ¢ ¢ o o o o o o o o o o o o o o o o o« o 2.3 2.4
K6.07 Flow converter/comparator network: Plant-Specific . . 3.2 3.3

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the AVERAGE POWER

RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM

controls including:

(CFR 41.5 / 45.5)
Al.01 Reactor power indication . . . . . ¢ ¢« . . ¢ . . . . . 4.0 4.0
Al.02 RPS status . . . . . e e e s e s e s e s e s s « .o « 3.9 4.0
Al.03 Control rod block status o« . e o o o o o o s s o o « 3.6 3.6
Al.04 SCRAM and rod block trip setpoxnts e o e o o s s o s o 4.1 4.1
Al1.05 Lights and alarms . « « o « o o o o o o o o o o o o « «» 3.3 3.2
Al1.06 Recirculation flow control valve position: Plant-

SPECLifiC & 4 ¢ o o o ¢« o o s o o o o o o s o s o o « & 3.1 3.3
Al.07 APRM (gain adjustment factor) . .« « « ¢« ¢« ¢« ¢+ ¢« + « . . 3.0 3.4
A2. Ability to (a) predict the impacts of the following on

the AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE

MONITOR SYSTEM ; and (b) based on thogse predictions,

use procedures to correct, control, or mitigate the

consequences of those abnormal conditions or

operations:

(CFR 41.5 / 45.6)
A2.01 Power gupply degraded . . « o ¢ ¢ o« ¢ ¢« o ¢ ¢« o o s o o 2.7 3.1
A2.02 Upscale or downscale trips . « ¢« ¢ « ¢« ¢ o ¢« ¢« o« o« « o« 3.6 3.7
A2.03 Inoperative trip (all causes) . « « « ¢« « « o o« o o « » 3.6 3.8
A2.04 SCRAM trip signals . . . . . . e o o e o e o s e o s+ 3.8 3.9
A2.05 Loss of recirculation flow sxgnal e o s o s s e e o + » 3.5 3.6
A2.06 Recirculation flow channels upscale . . « « « « « « « . 3.4 3.5
A2.07 Recirculation flow channels flow mismatch . . . . . . . 3.2 3.4
A2.08 Faulty or erratic operation of detectors/systems . . . 3.2 3.4
A2.09 Failed recorder . . « ¢ « ¢ o o o o o o o o o o o o o &+ 2.,4% 2.4
A2.10 Changes in void concentration . . . . . . . . . . . . . 2.8 2.9
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SYSTEM: 215005 Average Power Range Monitor/lLocal Power Range Monitor System

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
A3, Ability to monitor automatic operations of the AVERAGE

POWER RANGE MONITOR/LOCAL POWER RANGE MONITOR SYSTEM

including:

(CFR 41.7 / 45.7)
A3.01 Four rod display: Plant-Specific . . . . « ¢« ¢« « ¢« « « 3.5 3.5
A3.02 Full core display « « « « ¢ o ¢ o s o o o o o o o o « o 3.5 3.5
A3.03 Meters and recorders . « « « « o o o o o o o o o o o » 3.3 3.3
A3.04 Annunciator and alarm 8ignals . .« « ¢« « ¢ ¢ o o o o o o 3.2 3.2
A3.05 Flow converter/comparator alarms . . . « 3.3 3.3
A3.06 Maximum disagreement between flow comparator channels:

Plant-Specific....................3.0 3.1
A3.07 RPS gtatus . . e o o o o e e e s o e o + « o 3.8 3.8
A3.08 Control rod block statua e o 6 o o o s o s o o o s o o 3.7 3.6
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 IRM/APRM recorder . . . . e s e o o o s e s o s o o « 3.2 3.1
A4.02 CRT display indicators: Plant—Spec;flc e o e s o 2.8 2.8
A4.03 APRM back panel switches, meters and indicating llghts 3.2 3.3
A4.04 LPRM back panel switches, meters and indicating lights 3.2 3.2
A4.05 Trip DYPASS8E8 . ¢ o ¢ « « o o o « o o o s« o o« o + « « « 3.4 3.4
A4.06 Verification of proper functioning/ operability . . . . 3.6 3.8
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S8YSTEM: 215003 Intermediate Range Monitor (IRM) System

TASK: Perform lineups of the nuclear instrumentation system
Monitor the nuclear instrumentation system
Startup the nuclear instrumentation system
Place an intermediate range module in/out of service
Operate the nuclear instrumentation system
Secure the nuclear instrumentation system
Operate range switches on IRM on power increase and decrease (write in)
Conduct source range meter, intermediate range meter detector not in
startup rod block functional test
Conduct intermediate range monitor - average power range monitor

instrument range overlap check
Conduct IRM-inoperative functional test and IRM-high flux functional
instrument check

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1l. Knowledge of the physical connections and/or cause-

effect relationships between INTERMEDIATE RANGE

MONITOR (IRM) SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 RPS e o s o o s e o e s e e o e s e e s s e e e e o o 3.9 3.9
K1.02 Reactor manual control . . . . ¢ ¢« ¢« & ¢ ¢ ¢« o« « o « « 3.6 3.6
Kl1l.03 Rod control and information system: Plant-Specific . 3.1 3.1
K1.04 Process computer/ performance monitoring system

(SPDS/ERIS/CRIDS/GDS): Plant-Specific . « . « « o + « 2.5 2.8
K1.05 Display control system: Plant-Specific e e o o o o o 3.3 3.3
K1.06 APRM SCRAM signals: Plant-Specific e e o o o o o « & 3.9 4.0
K1.07 Reactor vesgel . . & o ¢ o ¢ o o o o 2 o o o« o « o« « » 3.0 3.0
K2, Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 IRM channels/detectors . . . « ¢« ¢« ¢« ¢« ¢ ¢« ¢ o o o o o 2.5% 2,7
K3. Knowledge of the effect that a loss or malfunction of

the INTERMEDIATE RANGE MONITOR (IRM) SYSTEM will have

on following:

(CFR 41.7 / 45.4)
K3.01 RPS © o o s s e 4 4 e 6 e e s s s e e s s s e s e + 3.9 4.0
K3.02 Reactor manual contrel . . . . . ¢ & ¢ ¢« ¢ ¢« « « « « . 3.6 3.6
K3.03 Rod control and information system: Plant-Specific . 3.7 3.7
K3.04 Reactor power indication . . . & ¢ ¢« & ¢« ¢ ¢« « « « +» « 3.6 3.6
K3.05 APRM: Plant-Specific e e e e e o e s s s s e e e o« o 3.7 3.8
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SYSTEM: 215003 Intermediate Range Honitor (IRM) Systeam

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
K4, Knowledge of INTERMEDIATE RANGE MONITOR (IRM) SYSTEM

design feature(s) and/or interlocks which provide for

the following:

(CFR 41.7)
R4.01 Rod withdrawal DloCkS « « o « « o o o o o o o o o o o « 3.7 3.7
K4.02 Reactor SCRAM 8ignalg8 . + 4 « o o o s o o o « s o « o « 4.0 4.0
K4.03 Gamma compensation . . . e e o s o o . 2.4 2.4
K4.04 Varying system sensitivity levels using range switches 2.9 2.9
K4.05 Changing detector position . . ¢« ¢« ¢ ¢ ¢ ¢ o ¢ ¢« &« o « 2.9 3.0
K4006 Alarm Beal-in e & o o © 9+ e o e e e e ° ° ° © o o ° e o 2.6 206
KS5. Knowledge of the operational implications of the

following concepts as they apply to INTERMEDIATE RANGE

MONITOR (IRM) SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Detector operation . . . . ¢ ¢ ¢« ¢ ¢ 4 ¢ ¢ 4 4 e s s . 2.6 2.7
K5.02 Gamma discrimination . . . ¢ ¢ ¢ e 4 ¢ 0 o e 0 s o o 2.2% 2.3
K5.03 Changing detector position . . . . . . ¢+ ¢« « + ¢« « « « 3.0 3.1
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the INTERMEDIATE RANGE

MONITOR (IRM) SYSTEM :@

(CFR 41.7 / 45.7)
K6.01 Reactor protection system (power supply): Plant-

Specific . . L] . * * * L] * L4 L] L] . L] L] L] e . - L] L] L] - 3.8 3.8
K6.02 24/48 volt D.C. power: Plant-Specific . . . . . . . . 3.6 3.8
K6.03 Detector drive motor . . . . ¢« ¢ ¢ ¢ ¢ ¢« ¢ o ¢ s o o o 2.8 2.9
K6.04 Detectors « ¢« « ¢ ¢ o ¢ o o o o o o o o o o o o o s o« « 3.0 3.0
K6.05 Trip units8 . . o o ¢ ¢ ¢ ¢ e @ e e e e o o o e s e . . 3.1 3.2
K6006 APRM . * * * L] L] L] - - . L] . * Ll L] L] . * ® L] * * L] L) L] 3.2 3.4
K6.07 Recorder * L] L2 L] * - L] - * L] L) L) L] . L] - - * . * * L] - 2.3 2.3

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the INTERMEDIATE

RANGE MONITOR (IRM) SYSTEM controls including:

(CFR 41.5 / 45.5)
al.01 Detector position . « ¢« « ¢« ¢ ¢ o & e e s o o o s o 3.4 3.3
Al.02 Reactor power indication response to rod position

changes . « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o o o o o o o 3.7 3.7
Al.03 RPS status . . . . . e o o e o s o s o s o s s s s o 3.6 3.7
Al.04 Control rod block status « o e o o o o s o s o « » 3.4 3.4
Al.05 SCRAM and rod block trip setpoints e o o o o o s o « o« 3.9 3.9
Al.06 Lights and alarms . . . ¢« ¢« « ¢ ¢ ¢ ¢ ¢ « o« o« o« « o« o« « 3.3 3.2
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SYSTEM: 215003 Intermediate Range Monitor (IRM) System

Tasks as noted previously

IMPORTANCE

K/A NO. RKNOWLEDGE RO 8RO
A2, Ability to (a) predict the impacts of the following on

the INTERMEDIATE RANGE MONITOR (IRM) SYSTEM ; and (b)

based on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Power supply degraded . .« « ¢« « ¢ ¢ ¢ ¢ o ¢ 2 o ¢ « « o 2.8 3.2
A2.02 IRM inop condition . ¢ . & & 4 ¢« ¢ ¢ o o o o« ¢« o ¢« + o 3.5 3.7
A2.03 Stuck detector . . . . . ¢ ¢ v 4ttt e 4 s e e e e e ¢ 2.9 3.1
A2.04 Up scale or down scale trips . .« « « ¢ ¢« ¢« ¢ o o « o« « 3.7 3.8
A2.05 Faulty or erratic operation of detectors/system . . . . 3.3 3.5
A2.06 Faulty range switch . . . . ¢ ¢« ¢« ¢« ¢ ¢ ¢ ¢« o « » « « « 3.0 3.2
A2.07 Failed recorder . . « ¢ « v o« o ¢ o o o o s o « o « o« o« 2.5 2.7
a3, Ability to monitor automatic operations of the

INTERMEDIATE RANGE MONITOR (IRM) SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Meters and recorders . . . « « « ¢ « o o o o« o o o « « 3.3 3.3
A3.02 Annunciator and alarm s8ignals . . « « « « « ¢« o « « « . 3.3 3.3
A3.03 RPS status . . e e e e s o s o o o o o o o o o 3.7 3.6
A3.04 Control rod block status e e e 4 s e o e o o s o s o o 3.5 3.5
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 IRM recorder indication . « « &+ . ¢ ¢« ¢ ¢ 4 ¢ ¢ ¢« « o« . 3.3 3.3
A4.02 CRT display indications: Plant-Specifiec . . . . . . . 2.9 2.8
A4.03 IRM range switches . . . e o o o o s o o s s e e s o 3.6 3.4
A4.04 IRM back panel switches, meters, and indicating lights 3.1 3.3
A4.05 Trip bypasses . . o ¢ ¢ ¢ ¢ ¢ o o o o o o« o o o o « « « 3.4 3.4
A4.06 Detector drives . . . . « ¢ ¢ ¢ ¢ ¢ o o « o & e o « o 3.0 2.9
A4.07 Verification of proper functioning/ operablllty e o o« « 3.6 3.6
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SYSTEM: 216000 Nuclear Boi;or Instrumentation

TASK: Perform lineups of the non-nuclear instrumentation system
Monitor the non-nuclear instrumentation system
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effect relationships between NUCLEAR BOILER

INSTRUMENTATION and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor protection system e o e s 4 o s s e s o o o o 3.9 4.1
K1.02 PCIS/NSSSS « ¢ ¢ o o o o o o o o o o o o s o o « » o« « 3.8 4.0
Kl.03 Reactor core isolation cooling system: Plant-Specific
- - - - - L3 - * . L3 L d L] . - - L] L] L3 L] L] . L] - - - L] - 3.4 3.6

K1.04 High pressure core spray system: Plant-Specifiec . . . 3.9 4.0
K1.05 Residual heat removal: Plant-Specific . . . . . . . . 3.7 3.9
K1.06 Low pressure core spray e e o o o s o o o o o s o o « 3.9 3.9
K1.07 Automatic depressurization system e e o o o s o o o+ 3.9 4.1
X1.08 Relief/safety valves . . . ¢ ¢ ¢ & ¢ o ¢ ¢ o o o o o« « 3.7 3.9
K1.09 Redundant reactivity control/ alternate rod insertion;

Plant-Specific .+ o« o ¢ ¢« ¢ ¢ o o o ¢ o o o o o o o o o 3.7 4.0
K1.10 Recirculation flow control system . . . . . . . . . . . 3.2 3.4
K1l.11 MSIV leakage control system: Plant-Specifiec . . . . . 2.7 2.8
K1.12 Reactor water level control system . . . . . . . . . . 3.6 3.7
K1.13 Feedwater System . ¢ o« o ¢ o o o o o o o o s o o o « « 3.4 3.5
Kl.14 High pressure coolant injection: Plant-Specific . . . 3.8 4.1*
K1l.15 Isolation condenser: Plant-Specific . . « « ¢« ¢ ¢« « « 3.9*% 4.1%
Kl.16 Main turbine . . ¢« ¢ ¢ ¢« ¢ ¢« ¢ o o o o s e o o« o « « « 3.0 3.1
K1.17 Emergency generators . « « « o« ¢ o ¢ o o o o o o o o + 3.5 3.7
Kl.18 Analog trip system: Plant-Specific . . . . . . ¢« ¢« « . 3.0* 3.1
K1.19 Anticipated transient without scram system: Plant-

SpecifiC . . ¢ ¢ ¢ 4 e e o s e o e e e s e o s e e o s 3.8 3.9
K1l.20 Process computer: Plant-Specific . . . . « . « ¢« . . « 2.6 2.8
K1.21 SPDS/ERIS/CRIDS/GDS: Plant-Specific . . « « « ¢« « o« . 2.6* 2,9*
K1.22 Reactor vessel . « v v o ¢ ¢ o o ¢ ¢ o o o o o o o o+ 3.6 3.8
K1.23 Recirculation gsystem . . . . . . « + ¢ ¢ ¢ ¢ « « « « o 3.3 3.4
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Analog trip system: Plant-Specific e e o o s o o o o 2.8 2.8
K3. Knowledge of the effect that a loss or malfunction of

the NUCLEAR BOILER Instrumentation will have on

following:

(CFR 41.7 / 45.4)

K3.01 Reactor protection system e o o o o o o o o o o o o o
K3.02 PCIS/NSSSS « o o o o o o o o o o o o o s o o o o o o o

b
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SYSTEN:

216000 Nuclear Boiler Instrumentation

Tasks as noted previously

K/A NO.
K3.03

K3.04
K3.05
K3.06
K3.07
K3.08
K3.09

K3.10
K3.11
K3.12
K3.13
K3.14
K3.15
K3.16
K3.17
K3.18
K3.19

K3.20

K3.21
K3 22
K3 23
K3.24
K3 25
K3 26
K3.27
K3.28

K3.29
K3.30

K“.

K4.01

K4.02
K4.03
K4 04
K4 05
K4.06
K4.07

KNOWLEDGE

Reactor core isolation cooling system:

High pressure core spray system: Plant-Specific

Residual heat removal: Plant-Specific
Low pressure core spray e e e o e s e
Automatic depressurization system . .
Relief/safety valves . . . .

-
o o
o o
e o

Redundant reactivity control/ alternate rod insertio

Plant-Specific .+ ¢ ¢« ¢« ¢ ¢ o« o o o o «
Recirculation flow control system .« .

.

MSIV leakage control system: Plant-Specific

Reactor water level control system . .
Feedwater system . . . . . . . « . « .

High pressure coolant injection: Plant-Specific

Isolation condenser: Plant-Specific .
Main turbine . . . . . . . ¢ 4 ¢ ¢ . .
Emergency generators . . . o
Analog trip system: Plant-Speciflc .

.

Anticipated transient without scram system:

Specific . . . . . o o o « e s
Process computer: Plant-Specific . .
SPDS/ERIS/CRIDS/GDS: Plant-Specific
Reactor vessel . . . . . . . . .
Vessel temperature monitoring .
Vessel level monitoring « o e o
Vessel pressure monitoring . . .
Core flow monitoring . . . . . . . . .
Core differential pressure monitoring

* 0
e s 4 s o

Loose parts detection in the primary system:

Specific .« ¢ ¢ ¢ ¢ i 4 e e e 6 e e e .

Jet pump flow monitoring: Plant-Specific

Recirculation system . . . . . . . . .

* e
* o
o e
o o
.
. o

.
.
-
.
.
-
.
.
o o o
.

Plant-

Knowladge of NUCLEAR BOILER INSTRUMENTATION design
feature(s) and/or interlocks which provide for the

following:
(CFR 41.7)

Reading of nuclear boiler parameters outside the

control room . « o 4 + o ¢ o o e o o
Physical separation of sensors . . . .
Redundancy of sensors e e o o o o o s
Inputs to the reactor protection system

Initiation of the emergency core cooling systems

Initiation of the PCIS/NSSSS . . . . .

Recirculation pump protection: Plant-Specific
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¢ o o o

Plant-Specific

oootu'oooo:,-oooo

e o o+ ¢ o

IMPORTANCE
RO SRO
3.5 3.8
3.8 4.0
3.8 3.9
3.8 3.9
3.9 4.1
3.6 3.7
3.7 4.0
3.2 3.3
2.8 2.8
3.7 3.8
3.4 3.5
3.8 4.2+
3.8 4.2+
3.0 3.1
3.5 3.7
2.9* 3.0
3.7 400*
2.5 2.6
2,6% 2,.8%
3.2 3.3
3.1 3.3
3.9 4.1
3.9 4.1
3.6 3.7
2.9 3.1
2.0% 2.1+
3.1 3.2
3.2 3.3



SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
K4.08 Protection for the main turbine from high moisture

carryover o . e o o o o o e e o o e « 2.9 3.0
K4.09 Protection against filling the main ateam lines from

the feed system e o o o o o s 6 s e o e s e o . « 3.3 3.3
K4.10 Automatic recirculation pump speed control: Plant-

Specific . . . o . e o o s s s 2.9 3.1
K4.11 Inputs to the redundant reactivity control

system/alternate rod insertion: Plant-Specific « « « 4.0 4.0
K4.12 Reactor vessel overpressure protection . . . . . . . . 3.7 3.9
K4.13 Overpressure protection for various low-pressure

systems e o o o o s e o s e e e e e s e s o s s s s o 3.4 3.4
K4.14 Temparature compensation for reactor water level

indication: Plant-Specific e o o s o o o o o o o o o 3.3 3.4
KS. Knowledge of the operational implications of the

following concepts as they apply to NUCLEAR BOILER

INSTRUMENTATION :

(CFR 41.5 / 45.3)
K5.01 Vessel level measurement . . ¢« o« o« o « « o o o s « o« o 3.1 3.2
K5.02 Vessel pressure measurement T O 3.2
K5.03 Vessel temperature measurement . . . . e e e o o+ o 3.0 3.2
K5.04 Vessel differential pressure meaeurement e o o s s o o 2.8 2.9
K5.05 Vessgel vibration measurement (loose parts monitor) . . 2.3 2.3
K5.06 Rapid vessel depressurization effects on vessel level

indications e o o o e o o o o o o o e e s s s e e s s 3.4 3.6
K5.07 Elevated containment temperature effects on level

indication . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o s e e e e s e s e s s« 3.6 3.8
K5.08 Steam flow effect on reactor water level . . . . . . . 3.1 3.2
K5.09 Recirculation flow effects on level indications:

Design-Specific e e o e o o o o o e o s o e e e« 2.9 2.9
K5.10 Indicated level versus actual vessel level during

vessel heatups or cooldowns e o s e s e s o s s e o o 3.1 3.3
K5.11 Indicated vessel temperature response during rapid

heatups or cooldowns . . . e o o o o o o o o s o+ 3.2 3.3
K5.12 Effects on level indication due to rapid changes in

void fraction . e e o o o o + o 3.2 3.3
K5.13 Reference leg flashing. Design-Specific o o o o o o o 3.5 3.6
K5.14 Density e e o s o s s 6 6 o s e e s e o s e s s s e e 2.6 2.6
K5.15 Static pressure e o o o o o s s s s e e s e s s e e s 2.2% 2.,2%
KS5.16 Dynamic pressure . . . . ¢ o o o o o o ¢ o s ¢ o o o o 2.1% 2,1%
Ké6. Knowledge of the effect that a loss or malfunction of

the following will have on the NUCLEAR BOILER

INSTRUMENTATION :

(CFR 41.7 | 45.7)
K6.01 A.C. electrical distribution . . . ¢« ¢« ¢« ¢« ¢« + &+ « « « 3.1 3.3
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SYSTEM:

216000 Nuclear Boiler Instrumentation

Tasks as noted previously

K/A NO.

K6.02
K6.03

Al.01
Al.02

Al.03
Al1.04

Az.

A2.01
A2.02
A2.03
A2.04
A2.05
A2.06
A2.07
A2.08
A2.09
A2.10
A2.11
A2.12
A2.13
A2.14

A3.

A3.01

A4.

A4. 01

KNOWLEDGE

D.C. electrical distribution . . . . e e e e e o
Temperature compensation: Plant-Spechlc e o e e o .

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the NUCLEAR
BOILER INSTRUMENTATION controls including:

(CFR 41.5 / 45.5)

Recorders and meters

Removing or returning
service « o o o o
Surveillance testing

System venting . . .

¢ & @ 0o e e® e o 6 e & o o o+ o .

sensor (transmitter) to

e o e ® o e © e e o o o o o o o

e e @ @ e o o e e o © o o e o o

LEECENC I - B

e o o e o e o e e o e o e o o o

Ability to (a) predict the impacts of the following on
the NUCLEAR BOILER INSTRUMENTATION ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal
conditiong or operations:

(CFR 41.5 / 45.6)

Detector equalizing valve leaks o o o
Instrument line plugging . . . . . . .
Instrument line leakage « o o o o .
Detector diaphragm failure or leakage

Surveillance testing . . . . . . &
Loss of power supply . « « « « +
Reference leg flashing . . . « . .
Elevated containment temperature .

Jet pump flow: Design-Specific

Rapid vessel depressurizations .
Heatup or cooldown of the reactor vessel
Instrument isolation valve closures . .
Instrument isolation valve openings . .
Recirculation flow: Design-Specific . .

e e o o o o o o ¢ 0

e 6 & ¢ ¢ & o o & 6 o 0 s 0
e e ¢ o & s o o o 0 o s s
e o o o 6 e o s 6 0 o o+ s o
e e o o o * ¢ ¢ o o o s o
e o o & & ° e s 8 s 2 0 0 o
e o ¢ ¢ o o o o & & o ¢ o+ o

Ability to monitor automatic operations of the NUCLEAR
BOILER Instrumentation including:
(CFR 41.7 / 45.7)

Relationship between meter/recorder readings and
actual parameter values: Plant-Specifiec . . . . . . .

Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 [/ 45.5 to 45.8)

Recorders e o o o o s o o o s s s e o s s e e = e o
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SYSTEM: 216000 Nuclear Boiler Instrumentation

Tasks as noted previously

IMPORTANCE
K/A NoO. KNOWLEDGE RO SRO
A4.02 Channel select controls e o o o o o o s o o o o o o s 3.3 3.1
A4.03 Process computer: Design-Specific . . . . +. . . « « « 3.0 3.1

3.7-15 NUREG-1123, Rev. 1



SYSTEM: 272000 Radiation Monitoring System

TASK: Perform lineups of the area radiation monitoring system
Operate area radiation monitors
Monitor area radiation
Perform lineups of process radiation monitoring system
Operate process radiation monitors
Monitor process radiation monitor operation
IMPORTANCE

K/A No. KNOWLEDGE RO 8RO

K1, Knowledge of the physical connections and/or cause-

effect relationships between RADIATION MONITORING
SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

Kl1.01 Main steam system « o . . . e o o o e s o s s s« s 3.6 3.8
K1.02 Offgas system (augmented offgas) Plant-Specific . . 3.2 3.5
K1.03 Stack gas: Plant-Specific . . .« . . ¢+ ¢ ¢« ¢ ¢« ¢« ¢« « . 3.3 3.6
K1.04 Applicable component cooling water system e e o o o o 2.9 2.9
Kl 05 Radwaste system . . - 3.1
K1.06 Reactor building ventilation system. Plant-Specifiec . 3.2 3.3
K1.07 Isolation condenser: Plant-Specifie . . . . . . . . . 3.0 3.2
K1.08 Reactor protection system .« . e e o s o o s s e+ o 3.6 3.9
K1.09 Primary containment isolation system o o e« ¢ o« « o 3.6 3.8
Kl.10 Reactor building refuel floor: Plant-Speclflc e s s+ o 3.4 3.6
Kl.11 Reactor building overhead crane; Plant-Specific e e o 2.1*% 2.4%
Kl.12 Reactor building . . « ¢« ¢ o ¢ ¢ ¢ 4 ¢ ¢« ¢ ¢ « o « « o« 3.1 3.2
K1.13 Turbine building . . . . . ¢ ¢« ¢ ¢ 4 ¢ 4 ¢ ¢ s ¢ s . . 2.9 3.0
Kl1.14 Radwaste building: Plant-Specific . . . . . . .« . « . 2.7 2.8
K1.15 Filter building: Plant-Specific ... « « ¢« ¢ « . .« . . 2.8 3.0
Kl.16 Process CcOomMPULEEr . .o ¢ ¢ ¢ ¢ o o ¢ o o o o o o o o o o 2.2% 2.3%
K1.17 SPDS/ERIS/CRIDS/GDS: Plant-Specific . « ¢« ¢« ¢ « « « . 2.4 2.7
K1.18 Primary containment/containment building: Plant-

SPeCific « ¢ ¢ ¢ ¢ ¢t e e e e e 4 6 e s s e e s e s . 3.1 3.1
Kl.lg Drywell - * L] L] L . * L] * . . L] L] L] . . . * L] L 3.1 3'2
K1.20 tAuxiliary building* Plant-Specific ... ... ... 2.8 3.0
K1.21 Circulating water: Plant-Specifiec . . .. ... ... 2.3 2.4
K1l.22 Fuel building: mark~III . . «. o « 2 « 2 « o« « « = « « 3.0 3.4
K1.23 Continuous air monitoring: Plant-Specific . . . . . . 3.0 3.3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Main steamline radiation monitors . . . . «. + . . « . . 2.5 2.8
K2.02 Offgas radiation monitoring system . . . . . . . . . . 2.5 2.8
K2.03 Stack gas radiation monitoring system e e e o o s o o 2.5 2.8
K2.04 Process liquid radiation monitoring system . . . . . . 2.3 2.5
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SYSTENM:

272000 Radiation Monitoring System

Tasks as noted previously

K/A NoO.

K2.05

K2.06
K2.07

K3

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07

K3.08
K3.09
K3.10

K4.

K4.01

K4.02

K4.03

K5.01

K6

K6.01

K6.02
K6.03

KNOWLEDGE

Reactor building ventilation monitors: Plant-Specific

Area radiation monitore . « ¢« ¢ ¢ ¢ ¢ 0 ¢ 0 0 0 0
Control room ventilation monitors: Plant-Specific .

Knowledge of the effect that a loss or malfunction of
the RADIATION MONITORING System will have on
following:

(CFR 41.5 / 45.3)

tStation liquid effluent release monitoring .
tStation gaseous effluent release monitoring

Station area radiation monitoring e o o o o
Main steam system e o o o o o s s s s o s o
Offgas system o e e s e o e o
Reactor building ventilatxon. Plant-Specific
Reactor building overhead crane operation: Plant-
Specifie . . . e e e o o s o o

tAuxiliary building ventilation° Plant-Specific

Radwaste building ventilation: Plant-Specific .
Control room ventilation: Plant-Specific o o

¢« o o o o
¢ ¢ o o o o

o('f'cc'ooo
* e o o 4 o

Knowledge of RADIATION MONITORING System design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Redundancy . . . . . . . e e v 6 e e e e
Automatic actions to contaxn the radloactlve release
in the event that the predetermined release rates are
exceeded . . . . . c ¢ ¢ o s s s s s o e e o s s s @
Fail safe tripping of process radiation monitoring

logic during conditions of instrument failure o o .

Knowledge of the operational implications of the
following concepts as they apply to RADIATION
MONITORING SYSTEM

(CFR 41.7 / 45.4)

Hydrogen injection operation’s effect on process
radiation indications: Plant-Specific . . . . . . .

Knowledge of the effect that a loss or malfunction of
the following will have on the RADIATION MONITORING
SYSTEM :

(CFR 41.7 [/ 45.7)

Reactor protection system e o o o o o o s s o s o @
D.C. POWEBE ¢ o ¢ o o o o o o o o o o o o o o o o s =«
A.Co POWEE ¢ o o o o o o o s o o o o o o o o o o o o

IMPORTANCE
RO SRO
2.6 2.9
2.1% 2,2+
2.2% 2.4%
3.2 3.8
3.1 3.8
3.2 3.4
3.7 3.8
3.5 3.7
3.4 3.6
2.4* 3.0
2.9 3.3
2.8 3.1
2.9 3.3
2'7 2.8
3.7 4.1
3.6 3.9
3.2 3.5
3.0 3.2
2.5 2.7
2.8 3.0
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S8YSTEM: 272000 Radiation Monitoring System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K6.04 Process computer . . . o o o . e o e o e o o o o o 2.0 2.2%
K6.05 SPDS/ERIS/CRID/GDS: Plant-Spec1f1c . e e e s e . 2.1*% 2.4%
K6.06 Continuous air monitoring: Plant-Specxflc e o e o o o 2.4 2.6

ABILITY
Al. Ability to predict and/or wmonitor changes in

parameters associated with operating the RADIATION

MONITORING SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 Lights, alarms, and indications associated with normal

operations . . . . ¢ 4t t d i e e 4 e e e e e e e . . 3.2 3.2
Al1.02 Lights, alarms, and indications associated with

surveillance testing . . . . ¢ ¢ ¢ . 4 ¢ o s s 4 e« o 2.9 2.9
A2, Ability to (d) predict the impacts of the following on

the RADIATION MONITORING SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Fuel element failure . . ¢ . ¢ ¢ ¢ ¢ ¢ o o o « o« o o « 3.7 4.1
A2.02 Reactor protection system power failure . . . . . . . 3.3 3.6
A2.03 A.C. electrical failure . . . . & v ¢ ¢« ¢« o« ¢« o « « + 2.9 3.1
A2.04 D.C. electrical failure c e e e e e e e e e e e e e s 2.7 2.8
A72.05 Loss of dilution steam . . . . . ¢ ¢ ¢« ¢ ¢« ¢ o o o « o 2.5 2.6
A2.06 Downscale trips e o o o o o o o s s e s s e s e o o o 2.8 2.9
A2.07 Hydrogen injection operation: Plant-Specific e o o o 2.6 2.8
A2.08 Offgas system failure e e o s s o e 6 e o o e o o & s 2.9 3.1
A2.09 Low fuel pool level e 4 e e s s s s s e e e o o e « o 3.1 3.3
A2.10 Loss of coolant accident . . . . . ¢ s ¢ 4 o o o o . . 3.9 4.1
A2.11 Leakage and/or breaks from contaminated systems to

atmosphere or to other process systems . . . . . . . . 3.4 3.7
A2.12 tRefuel floor handling accidents/operations . . . . . . 3.3 4.0
A2.13 Low reactor water level during refueling operations . 3.3 3.8
A2.14 Loss of, or inadequate, shielding e e e o o s e o « - 3.2 3.5
A2.15 Maintenance operations . . + + ¢ 4+ ¢ ¢ ¢ ¢ « o s + o o 2.5 2.7
A2.16 Instrument malfunctions e e e e e e o o o o o o o o o 2.7 2.9
A3. Ability to monitor automatic operations of the

RADIATION MONITORING SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Main steam isolation indications . . . . . . . . . . . 3.8 3.9
a3.02 Offgas system isolation indications e o o o o o o o & 3.6 3.7
a3.03 Liquid radwaste isolation indications e e s o s o s « 3.1 3.5
A3.04 Radwaste handing interlocks e o o o e s s e s e o s o 2.3 2.8
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S8YSTEM:

et e St et s e e et e ettt ettt - B, — W A}

272000 Radiation Monitoring System

Tasks as noted previously

K/A NoO.

A3.05

A3 06
A3 07
A3.08
A3.09
A3.10
A3.11

Ad.

A4.01
A4.02
A4 03
A4 04
A4.05

A4.06

ABILITY

Refuel floor overhead crane operation interrupt:

Plaﬂt-SPBCifiC e o o o o . e e o o o o o
Ventilation system isolatlon lndlcatlons
Recorder indications . . . . . . . « o .
Meter indications e o o s e e o o s o
Containment isolation indications .« o .
Lights and alarms e o s e o o
Circulating water system blowdown lsolatlons
Specific . . . i i 4t h e e e e e e e e

.
.
.
-
.

Ability to manually operate and/or monitor in
control room:
(CFR 41.7 / 45.5 to 45.8)

Recorder indications . . . . .
Meter indications © e e e o s
Power supply status indicators
SPDS/ERIS/CRID/GDS . « « « . .
tConvert process radiation monitor readings to

release rates: Plant-Specific e e e o o
tManually trip process radiation monitor logic

. .
. .
. -
.

3.7-19

IMPORTANCE
RO SRO
e o s« + 3.0 3.1
e e o o o« 3.4 3.4
e e o o o 2.8 2.9
e o o o o 2.9 2.9
e o o o « 3.6 3.5
e o o« o o 3.3 3.2
Plant-
e o o o o 2.6 2.7
the
e e o o o 2.9 2.9
e o o o o« 3.0 3.0
e o o o« 2.6 2.6
e o o o o 2.5 2,7%
offsite
e o o o o 2.,3%x 3 7%
e o o o 2.9 3.2
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SYSTEM: 212000 Reactor Protection System

TASK: Energize the reactor protection system
Place a reactor protection channel in the tripped condition
Bypass a trip condition on a reactor protection channel (bypass an
average power range monitor trip)
Deenergize the reactor protection system
Monitor the reactor protection system
Operate the reactor protection system MG sets
Operate the reactor mode switch
Operate the reactor trip breakers
Shift the reactor protection system bus to the alternate power supply
Conduct manual SCRAM functional test
Conduct mode switch in shutdown functional test
Conduct RPS channel test switch functional test

IMPORTANCE

K/A No. KNOWLEDGE RO SRO
K1. Knowledge of the physical connections and/or cause-

effect relationships between REACTOR PROTECTION SYSTEM

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Nuclear instrumentation . . « « ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢« ¢ « « 3.7 3.9
K1.02 Nuclear boiler instrumentation . ... .. ... ... 3.7 3.9
K1.03 Recirculation system . . . o ¢ ¢« ¢ ¢ ¢ ¢ ¢ « ¢ o« « « « 3.4 3.6
K1.04 A.C. electrical distribution . . . . . . . . . . . . . 3.4 3.6
K1.05 Process radiation monitoring system . . . . . . . . . . 3.3 3.6
K1.06 Control rod drive hydraulic system . . . . . ¢« « « « . 3.5 3.6
K1.07 Relief/safety valves (low-low-set logic): Plant-

Specific L) . . L] * L3 * . * . L4 L4 L] L] L] * L] L . L] L] * L] 3.3 3.5
K1.08 Control rod and drive mechanism . . . . . . . . . . . . 3.0 3.1
K1.09 Process CcOmMPUter . « ¢ o o o o ¢ o o o o o o ¢ o o o o 2.3 2.4
K1.10 Main turbine . . ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o s o o o . 3.2 3.4
Kl.11 Condenser VaCuulM . « « « o « o o o o o o o o o « o « « 3.3 3.5
K1.12 Reactor/turbine pressure control system: Plant-

SPECIifIiC ¢ ¢ ¢ o ¢ o o o o o 4 o s e s e s s e s e o . 3.4 3.6
K1l.13 Containment pressure . . . . ¢« ¢ ¢« « « « « =« « « « . « 3.5 3.6
Kl.14 Main steam system . « ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o s o o o o s o s 3.6 3.7
K1l.15 SCRAM air header pressure . . . « ¢« ¢ +« « ¢« « « « » « « 3.8 3.9
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 RPS motor—-generator sets . . . ¢ « ¢« ¢« ¢« ¢« ¢ ¢ ¢ ¢« o o 3.2 3.3
K2.02 Analog trip system logic cabinets . . . . . . . . . . . 2.7 2.9
K3. Knowledge of the effect that a loss or malfunction of

the REACTOR PROTECTION SYSTEM will have on following:
(CFR 41.7 / 45.4)
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SYSTEM: 212000 Reactor Protection System

Taske as noted previously

IMPORTANCE
K/A NoO. KNOWLEDGE RO SRO
K3.01 Processg radiation monitoring . . . . . . . . e o« o« « 3.0 3.2
K3.02 Primary containment isolation system/nuclear steam
supply shut-off: Plant-Specific . . . e o 3.7 3.9
K3.03 Local power range monitoring systems: Plant—Specific . 3.3 3.4
K3.04 Average power range monitoring system: Plant-Specific
. L] . * ® - . L] . L] L] . L] - L] - . * - L] L] - L] o * - - 3.5 3.6
K3.05 RPS logic channels .« « ¢ ¢ o« o o ¢ ¢ o o o o o o s o « 3.7 3.8
K3.06 Scram air header solenoid operated valves e e o o« . . 4.0 4.1
K3.07 Reactor power (thermal heat £flux) e e o o o s o o o o 3.8 3.9
K3.08 Reactor coclant primary system integrity . . e o o o+ 3.6 3.8
K3.09 The magnitude of heat energy that must be absorbed by
the containment during accident/transient conditions . 3.2 3.6
K3.10 The ability of the core cooling systems to provide
adequate core cooling during loss of coolant accidents
e o o o o e o o o s o e o a4 o s o s o o s e o s e s o 3.5 3.9
K3.11 Recirculation system . . . ¢« ¢« ¢ ¢ ¢ ¢« ¢ o« o ¢« « « « o+ 3.0 3.3
K3.12 Secondary containment integrity . . . . . . . . . . . 3.2 3.3
K4. Knowledge of REACTOR PROTECTION SYSTEM design
feature(s) and/or interlocks which provide for the
following:
(CFR 41.7)
K4.01 System redundancy and reliability e o o e s o s s o o 3.4 3.6
K4.02 The prevention of a reactor SCRAM following a single
component failure « o o . o o o o « o o « « 3.5 3.7
K4.03 The prevention of supplying power to a glven RPS bus
from multiple sources simultaneously . . ¢ « o o« « « o 3.0% 3.1%
K4.04 The prevention of supplying both RPS buses
simultaneously from the alternate power source:
Plant=Specific . « ¢ ¢ ¢ o o ¢ o o o » o o o s o o « « 3.1 3.1
R4.05 Functional testing of the system while maintaining
power operation e o o o o o o o s e o o o e s o o o « 3.4 3.6
K4.06 Select rod insertion: Plant-Specific e o » e« o« « o « 3.0 3.0
K4.07 Manual system activation (trip) e e e e e e o o o o o 4.1 4.1
K4.08 Complete control rod insertion following SCRAM signal
generation . . . e o o e o o s o s o . 4.2*% 4.,2%*
K4.09 Control rod insertion following RPS system electrlcal
failure * * * * . L] L] * L] * L] . L] L ] . L] L] L] L] L] L] L] 308 309
K4.10 Individual rod SCRAM testing . . . . . ... . . . . 3.3 3.6
K4.11 Operation with shorting links removed: Plant-Specific
e o o o o o o o o s o s s s e e o o s e o e e e o o o 3.3 3.5
K4.12 Bypassing of selected SCRAM signals (manually and
automatically): Plant-Specific e o s s s e s e o « « 3.9 4.1
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SYSTEM: 212000 Reactor Protection System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
KS. Knowledge of the operational implications of the

following concepts as they apply to REACTOR PROTECTION

SYSTEM :

(CFR 41.5 / 45.3)
K5.01 Fuel thermal time constant . . . . . . . ¢ ¢ ¢ ¢ o « o« 2.7 2.9
K5.02 Specific logic arrangements e e o o o o o o e o o o « 3.3 3.4
Ké6. Rnowledge of the effect that a loss or malfunction of

the following will have on the REACTOR PROTECTION

SYSTEN 3

(CFR 41.7 / 45.7)
K6.01 A.C. electrical distribution . . . . . . . . . .. . . 3.6 3.8
K6.02 Nuclear instrumentation e 4 e e e e o o o o s o o o o 3.7 3.9
K6.03 Nuclear boiler instrumentation . . . . . . . . . . . . 3.5 3.7
K6.04 D.C. electrical distribution . . . . . . . . . . . . . 2.8 3.1
K6.05 RPS sensor inputs e o e & + o e s e e e e o e o s « o 3.5 3.8

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the REACTOR

PROTECTION SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 RPS motor—-generator output voltage . . . . . . . . . . 2.8*% 2.9
Al.02 RPS motor-generator output amps e 4 o e o o e o o o . 2.8 2,9
Al.03 RPS motor-generator output frequency: Plant-Specific . 2.4* 2.5
Al.04 RPS bus voltage: Plant-Specific . . « &+ « ¢ ¢« o « « . 2.8 3.0
Al.05 RPS bus frequency: Plant-Specific . . . . . . « « . . 2.6*% 2.7
Al.06 Reactor power e e e e 4 s s o e e e o s s s e o o o o 4.2% 4.2%
Al.07 Rod position information . . . . . . . ¢« . . ¢ . . . . 3.4 3.4
A1.08 Valve position . . . e e o e o o e o e s e s e e & s 3.4 3.4
Al.09 Individual relay etatus. Plant-Specific . . . . . . . 2.7 3.0
aAl.10 Process computer . . . . e e e 4 e e o s s e e e e o 2.,2% 2.4%
Al.11 System status lights and alarms e o e s o s e o o o« 3.4 3.3
A2. Ability to (a) predict the impacts of the following on

the REACTOR PROTECTION SYSTEM ; and (b) based on those

predictions, use procedurez to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 RPS motor-generator set failure e e e o o o o o o o« 3.7 3.9
A2.02 RPS bus power supply failure . . . « + ¢« ¢ & o « « « « 3.7 3.9
A2.03 Surveillance testing . . ¢ ¢ ¢ ¢ ¢ 4 4+ ¢ ¢ o e o o . o 3.3 3.5
22.04 Nuclear instrument system failure e o o e o s o o o o+ 3.5 3.7
A2.05 Nuclear boiler instrument system failure . . . . . . . 3.4 3.7
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SYSTEM:

atendatediie s — g 2 e b sow s e Tt bttt ettt e W e o o o

212000 Reactor Protection Systenm

Tasks as noted previously

K/A NoO.

A2.06
A2.07
A2.08
A2.09
A2.10

A2.11
A2.12
A2.13
A2.14
A2.15
A2.16
A2.17
A2.18
22.19
A2.20
A2.21

A3.

A3.01
A3.02
A3.03
A3.04
A3.05
A3.06
A3.07
A3.08

A4.

24.01
24.02
a4 03
a4 04

A4.05
24.06
A4.07
A4.08
A4.09
A4.10
24.11

ABILITY

High reactor power . . . ¢« « « .« « & .
High reactor pressure e o s e o o o .
Low reactor level . . « o e e .
High contalnment/drywell pressure . .
Reactor/turbine pressure control system lo

E > Y
Le
(2]

Plant-Specific . . . . . « o o o o
Main steamline isolation valve closure
Main turbine stop control valve closure
Low condensger vacuum: Plant-Specific .
High SCRAM instrument volume water level
Load rejection .+ « ¢ ¢ o« o ¢ ¢ o o s o o
Changing mode switch position e e e s
Main steamline high radiation e o e .
+SCRAM air header low pressure .
Partial system activation (half-SCRAM)
Full system activation (full-SCRAM) .« .
tFailure of individual relays to reposition: P
SPECLifLiC ¢ o o o ¢ o o o o o o s o o s o o o

¢« o o o o

Ability to monitor automatic operationsz of the
PROTECTION SYSTEM including:
(CFR 41.7 / 45.7)

Reactor Power e o o o o s s o o o e o o o

Individual system relay status: Plant-Specifi
Rod position . . .« . ¢ ¢« ¢ ¢« & & « .
System status lights and alarms .
SCRAM instrument volume level . .
Main turbine trip: Plant-Specific
SCRAM air header pressure e e e
Recirculation pump trip e e e e e

« o o

LI S T S Y
e o o o o o
e o o o+ o
e o o o o
¢« o o o+ o

Ability to manually operate and/or monitor in
control room:
(CFR 41.7 / 45.5 to 45.8)

Provide manual SCRAM signal(s) . . . « «. . &
Perform system functional test(s) « o e o o
Provide manual select rod insertion: Plant-Sp

esgure

¢ o 0 o 0
e o o s o

REACTOR

c

e o o o+ & @

e o o o o o e o
e & o & ¢ ¢ o @
e ¢ ¢ o o e o

the

ecific .

Bypass SCRAM instrument volume high level SCRAM signal

Reactor power e o o 6 s+ s 6 o 6 e e o o o o
Control rod position . . . . . . « . « .+ « .
System status lights and alarms e o e e o
Individual system relay status: Plant-Specifi
SCRAM instrument volume level e o e o o o e
Main turbine trip: Plant-Specific . . . . .
Scram air header pressure e e e e e e e o s

3.7-23
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SYSTEN: 212000 Reactor Protection System

Tasks as noted previously

IMPORTANCE

K/A NO, ABILITY RO SRO
A4.12 Close/open SCRAM instrument volume vent and/or drain

VALVEEB o« ¢ o o o o o o o o o o o o o o o o o s o o o o 3.9 3.9
A4.13 tPerform individual control rod SCRAM testing . . . . . 3.4 3.6
Ad.14 Reset system following system activation . . . . . . . 3.8 3.8
A4 15 Recirculation pump trip/EOC RPT . . . « « « « « » » » 3.9 3.8
A4 16 Manually activate anticipated transient without SCRAM

circuitry/RRCS: Plant-Specific e e o o o o s e e o s G.4* 4.4*
A4.17 Perform alternate reactivity/ shutdown operations . . . 4.1 4.1
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SYSTEM: 215002 Rod Block Monitor System

IMPORTANCE

K/A No. KNOWLEDGE RO SRO
X1. Knowledge of the physical connections and/or cause-

effect relationships between ROD BLOCK MONITOR SYSTEM

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Kl1.01 BAPRM: BWR=3,4,5 . o« ¢ ¢ ¢ ¢ o o o o o o o o o o s o o 2.9 3.0
Kl.02 LPRM: BWR=3,4,5 . ¢« ¢ ¢ ¢ o o o o ¢ o o o a o o o o« « 3.2 3.1
K1l 03 Reactor manual control: BWR-3,4,5 +« ¢ ¢ ¢ ¢ o « o « « 3.2 3.2
K1 04 Recirculation system: BWR-3,4,5 . .. . . . . .+ . . . 3.1 3.1
Kloos Four rOd dinlay: BWR"'3,4’5 e © o o e e e o o o o o o 3.0 3.0
KR1.06 Control rod selection: BWR-3,4,5 « =« « ¢« ¢ ¢« o« « « « «» 3.0 3.1
K1007 IRM: BWR-3'4'5 e @ o o e e e o ° e ® e o ° e o e o o 2.0* 2.0*
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 RBM channels: BWR=3,4,5 . o ¢ ¢« o o o o o o« a o o o« o« 2.5% 2.8%
K2.02 Recorders: BWR=3,4,5 o ¢ o o o o o o o o o o o o o o o 2.1* 2,1%*
K2.03 APRM channels: BWR=3,4,5 ¢ « ¢ ¢ ¢ ¢ ¢ o o o o s o o« o 2.8 2.9
K3, Knowledge of the effect that a loss or malfunction of

the ROD BLOCK MONITOR SYSTEM will have on following:
(CFR 41.7 / 45.4)

K3.01 Reactor manual control system: BWR-3,4,5 . . . . . . . 3.3 3.5
K3.02 tLimiting control rod pattern: Plant-Specific . . . . . 3.1 3.6
K4&. Knowledge of ROD BLOCK MONITOR SYSTEM design

feature(s) and/or interlocks which provide for the

followings

(CFR 41.7)
K4.01 Prevent control rod withdrawal: BWR~-3,4,5 . . . . . . 3.4 3.5
K4.02 Allows stepping up of rod block setpoint: BWR-3,4,5 . 2.9 3.0
K4.03 Initiation point (30%): BWR-3,4,5 . . . .« « ¢« « « . « 2.9 3.0
KS5. Knowledge of the operational implications of the

following concepts as they apply to ROD BLOCK MONITOR

SYSTEM :

(CFR 41.5 / 45.3)
KS.01 Trip reference selection: Plant-Specific . . . . . . . 2.6 2.8
K5.02 Null sequence control: BWR-=3,4,5 « ¢« « ¢ o« ¢ ¢« o o « o« 2.4 2.5
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the ROD BLOCK MONITOR

S8YSTEM :

(CFR 41.7 [ 45.7)
K6.01 RPS: BWR=3,4,5 ©. ¢ ¢ ¢ o o o o o o o o o o« o o« » « « » 3.0 3.2
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SYSTEM: 215002 Rod Block Monitor System

Tasks as noted previously

IMPORTANCE
K/A No. KNOWLEDGE RO 8RO
K6.02 Instrument power: Plant-Specific e o o s s e e o e o 2.4 2.5
K6.03 Essential power: Plant-Specific . . . . . . . . . . . 2.5 2.5
K6.04 APRM reference channel: BWR-3,4,5 . . ¢« ¢ ¢ o « « « -« 2.8 3.0
K6.05 LPRM detectors: BWR=3,4,5 . ¢ ¢ ¢ ¢ ¢ o« ¢ o« ¢ o« « « - 2.8 3.1

ABILITY

Al. Ability to predict and/or monitor changes in

parameters associated with operating the ROD BLOCK
MONITOR SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 Trip reference: BWR-3,4,5 . . v ¢ ¢ ¢ ¢ v v o o « « . 2.7 2.8

A2. Ability to (a) predict the impacts of the following on
the ROD BLOCK MONITOR SYSTEM ; and (b) based on those
predictions, use procedures to corraect, control, or
mitigate the consequences of those abnormal conditions
or operations:

(CFR 41.5 / 45.6)

A2.01 Withdrawal of control rod in high power region of

core: BWR-3,4,5 . ¢ v ¢ ¢ ¢ ¢ o ¢ o o o o o .« « 3.3 3.5
A2.02 Loss or reductlon in recirculation system flow (flow

comparator): BWR-3,4,5 . . ¢ « ¢« & « ¢ o & . . . 3-3 3-3
A2.03 Loss of associated reference APRM channel: BWR—3,4,5 . 3.1 3.3
n2.04 Power supply losses: BWR-3,4,5 . ¢ ¢ ¢ ¢ ¢ ¢ o o o o « 2.7 2.8
22.05 RBM high or inoperable: BWR-3,4,5 . . «. ¢ ¢ « « « « « 3.2 3.3
A3. Ability to monitor automatic operations of the ROD

BLOCK MONITOR SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Four rod display: BWR-3,4,5 . « « ¢« ¢+ ¢ o« &« « s « « « 3.1 3.1
A3.02 Meters and recorders: BWR-3,4,5 . . ¢« ¢ ¢ ¢« « « « « « 3.1 3.0
A3.03 Alarm and indicating lights: BWR-3,4,5 . . « ¢« « « « . 3.1 3.1
A3.04 Verification or proper functioning/ operability:

BWR-3,4,5 . . . . . . . . e o s s s e o o o o + « 3.6 3.5
A3.05 Back panel meters and Lndlcatlng lights: BWR-3,4,5 . . 3.2 3.2
A3.06 Transfer to alternate APRM when referenced APRM

bypassed: BWR=3,4,5 . ¢+ ¢ ¢ ¢ ¢ ¢ o« o « o« s « o o o« o« 2.6 2.6

A4, Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 IRM/RBM recorder/switch: BWR-3,4,5 . . . « + e o s 2.8 2.7
A4.02 RBM back panel switches, meters and lndlcatlng lights:

BWR-3,4,5 . . . e e e e s e e e e e e e e e . 2.9 2.9
A4.03 Trip bypasses: BWR—3,4,5 e o o e o s s s s s s s 2 a o 2.8 2.8
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SYSTEM:

Tasks as noted previously

K/A NO.

24.04
A4.05
A4.06

ABILITY

"Push to Check" pushbutton:

"Setup"” pushbutton:
Surveillance testing:

215002 Rod Block Monitor System

Plant-Specific .

BWR-3,4,5

3 . 7"27

Plant-Specific .

IMPORTANCE

RO 8RO
e e o« o« 2.6 2.5
e« ¢« « 2.5 2.5
e e e o 2.7% 2.7

1



SYSTEN: 201005 Rod Control and Information System (RCIS)

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between ROD CONTROL AND

INFORMATION SYSTEM (RCIS) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Neutron monitoring system: BWR=6 . . ¢ « « ¢ ¢ ¢ « o« 3.3
K1.02 Reactor/turbine pressure control system: BWR-6 . « o 3.3
K1.03 Control rod drive system: BWR-6 . « « ¢ « ¢ o o « o «» 3.7
K1.04 Rod position information system: BWR-6 e o o o o o o 3.7
K1.05 Rod action control system: BWR-6 e o o o o o s o o o 3.5
K1.06 Rod gang drive system: BWR-6 e o o o o o o o o e o« 3.3
K1.07 Rod interface system: BWR-6 . « ¢« ¢ ¢ o o o o o o o« o 3.3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 A.C. electrical power: BWR-6 e s s o s o o o o o o o 2.4
K3. Knowledge of the effect that a loss or malfunction of

the ROD CONTROL AND INFORMATION SYSTEM (RCIS) will
have on following:
(CFR 41.7 / 45.4)

K3.01 Control rod drive system: BWR-6 . + ¢ ¢« « ¢ o ¢ o o « 3.3
K3.02 Reactor startup: BWR-6 e e e o o s s o o s o o s o o 3.5
K3 . 03 Reactor BhutdOWl’l: BWR"'6 ® e o o e o o o e e o e o o o 3 . 0
K3.04 $FlUX shaping: BWR=6 . . ¢ ¢ ¢« o ¢ ¢ o s o « o s« « « « 3.0
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SYSTEM: 201005 Rod Control and Information System (RCIS)
Tasks as noted previously

IMPORTANCE
K/A NoO. KNOWLEDGE RO 8RO

K4. Knowledge of ROD CONTROL AND INFORMATION SYSTEM (RCIS)
design feature(s) and/or interlocks which provide for
the following:

(CFR 41.7)

K4.01 Limiting the effects of a control Rod accident: BWR-6
e o o o o o e o s e o s s s o o o o s s s e o s e« s+ + 3.2 3.2

K4.02 Bank position withdrawal sequence (BPWS): BWR-6 . . . 3.3 3.3
K4.03 Rod withdrawal block signals: BWR=6 . « « « ¢« « « « « 3.5 3.5
K4.04 Rod insertion block signals: BWR-6 e o o s o o o o o 3.5 3.5
K4.05 Rod withdrawal limiter: BWR=6 . . . « « 2 « « « & &« « 3.5 3.5
K4.06 Rod pattern controller rod blocks: BWR-6 e e o+ o« » o 3.5 3.5
KS. Knowledge of the operational implications of the

following concepts as they apply to ROD CONTROL AND

INFORMATION SYSTEM (RCIS) :

(CFR 41.5 / 45.3)
K5.01 tRod pattern and program development: BWR-6 e o o o o 2.3 3.2
K5.02 Rod pattern controller (RPC): BWR-6 . . o ¢« « « « « » 2.8 3.3
K5.03 Rod group8: BWR=6 . « ¢ « ¢ ¢ o s o o o o s o o o o o« 2.3 2.7
K5.04 tRod sequences: BWR-6 e o o o o o s o s e e o s o o o 2.7 3.0
K5.05 Rod density: BWR=-6 e o o o o o e o o e o o s o o s+ o 2.7 3.0
K5.06 Target rod pattern: BWR-6 . . . ¢ ¢« « & ¢ ¢ o « o « « 2.8 2.8
K5.07 Low power alarm point: BWR-6 e o o o o o o o e s o + 3.5 3.5
K5.08 Transition zone: BWR-6 e o o o o s o o s s o o o o s 3.2 3.5
K5.09 High power setpoints BWR=6 .« &+ « « ¢ o « o« o« o o &+ « « 3.5 3,5
KS . 10 ROd Withdrawal limiter: BWR-6 e & 8 o e + o e o s e 3 3 2 3 . 3
KS . 11 Control rOd mOtion: BWR‘G e o e » e e o o o o s o o o 3 . 3 3 . 3
K5.12 Command word generation and sequencing (operator

follow, scan and test): BWR=6 . + ¢« « o « « o« o« o« o« « 1.8% 2.2
K5.13 Position indication probes: BWR-6 . « + ¢ ¢« ¢« « « » « 2.5 2.7
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the ROD CONTROL AND

INFORMATION SYSTEM (RCIS) :

(CFR 41.7 [/ 45.7)
K6.01 First stage shell pressure or opening of a bypass

VaIVE(B)z BWR-G ® e ® e e e e e e o o o o o o s & o o 3.2 3-2
K6.02 Rod position signal: BWR=-6 e o e o o s s s e o s+ s « 3.2 3.3
K6.03 A.C. electrical power: BWR-6 e e o o e s s e o o o o 2.5 2.8
K6.04 IRM channel: BWR-6 e o o o s e e s o s e o s o o o « 3.0 3.2
K6.05 SRM channel: BWR-6 e o o o o o o s o s s s e o o o o 3.0 3.2
K6.06 APRM channel: BWR-6 . ¢ . « o ¢ s « ¢« o » o« o« s « « o« 3.0 3.0
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SYSTEM: 201005 Rod Control and Information System (RCIS)
Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO

Al. Ability to predict and/or monitor changes in
parameters associated with operating the ROD CONTROL
AND INFORMATION SYSTEM (RCIS) controls including:
(CFR 41.5 / 45.5)

Al.01 First stage shell pressure/turbine load: BWR-6 e o . 3.2 3.3

A2, Ability to (a) predict the impacts of the following on
the ROD CONTROL AND INFORMATION SYSTEM (RCIS) ; and
(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of
those abnormal conditions or operations:
(CFR 41.5 / 45.6)

A2.01 High flux (SRM, IRM, APRM): BWR-6 . . « « « « « « -« . 3.5 3.5
A2.02 Position indication probe failure: BWR-6 e o o o o o 2.8 3.2
A2.03 Ingert block: BWR=6 . . ¢ ¢ ¢ ¢ ¢ o o o o o o o o o« o 3.2 3.2
A2.04 Withdraw block: BWR-6 . ¢« ¢ & o « o o o o o o o o« « « 3.2 3.2
A2.05 Insert required: BWR-6 e s o o s o e o s e o s o o . 3.2 3.2
A2.06 Insert inhibit: BWR-6 . . . . . « ¢ ¢ ¢ ¢ ¢« &« « « « . 3.2 3.2
A2.07 Withdraw inhibit: BWR-6 . . . « ¢ ¢ & ¢ o ¢ « & « « o 3.2 3.2
A2.08 LPRM upscale/down scale: BWR-6 e e o e e o e s o o . 3.2 3.2
A2.09 Test display blinking: BWR=-6 e o s o s e s s e s o . 2,8 3.0
Az.lo Data fault: BWR-6 L] L] L] L 4 . L] L] . L] L] L] L] . * L] * . . 2.8 3.0
A2.11 Accumulator fault: BWR-6 e o o o o s e s e s o « o o 3.3 3.5
A2.12 Rod uncoupled: BWR-6 e e o o o o o s s e o o o o o o 3.7 3.8
A2.13 Rod drift: BWR-6 e o o o o e e o e e o o e o » o o -« 3.8 3.8
aA3. Ability to monitor automatic operations of the ROD

CONTROL AND INFORMATION System (RCIS) including:

(CFR 41.7 / 45.17)
A3.01 Operator control module lights: BWR-6 . . . . . . . . 3.5 3.5
A3.02 Rod display module lights: BWR-6 e o o o o o o a2 s + 3.5 3.5
A3.03 tVerification of proper functioning/ operability:

BWR-6 e o o o o o o o o o s o e e & s s e e e s e« o o 3.4 3.3
A3.04 Annunciator and alarm signals: BWR-6 e ¢+ o s o o o« . 3.3 3.3
A4, Ability to manually operate and/or monitor in the

control rcom:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Operator control module (lights and push buttons):

BWR-6 e o o o o o o o o o o s o s o o o o s o s o o o 3.7 3.7
A4.02 Rod display module (lights and push buttons): BWR-6 . 3.7 3.7
A4.03 Back panel indicating lights: BWR-6 . . « . « . « « . 3.4 3.3
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8YSTEM: 214000 Rod Position Information System

TASK: Startup the rod position indication system
Perform a position indication alignment during a reactor startup
Monitor the rod position indication system
Shutdown the rod position indication system (RPIS)

IMPORTANCE

K/A NO. RKNOWLEDGE RO SRO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between ROD POSITION INFORMATION

SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 RWM: Plant-Specific . . . & ¢ ¢ 4 ¢ ¢ ¢ « ¢« o« « o« « « 3.0 3.2
K1.02 RSCS: Plant-Specific . . & & & ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o+ 2.9 3.1
K1.03 CRDM . L] * . . * L] L] L] . L] L] L) L] L] - L] . L - L] . L] * L] 3.0 301
K1.04 RMCS: Plant-Specific . . ¢ ¢ & & 4 ¢ 4 ¢ ¢ ¢ o ¢« « « « 3.2 3.2
K1.05 Full core display: Plant-Specific . . . . . « . . . . 3.3 3.3
K1.06 RCIS: Plant-Specific . . ¢+ & ¢ ¢« 4 ¢ ¢ ¢ ¢« o ¢« o &« « « 3.4 3.4
K1.07 Process computer . . . . ¢ & ¢ v ¢ 4 ¢ o o o o o o o o 2.7 3.0
K1.08 CRIDS/ERIS/SPDS/GDS: Plant-Specific . . « v « « « . . 2.4 2.6
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K3. Knowledge of the effect that a loss or malfunction of

the ROD POSITION INFORMATION SYSTEM will have on

following:

(CFR 41.7 / 45.4)
K3.01 RWM: Plant-Specific . . . . . . ¢ ¢ ¢ ¢« v ¢ ¢ « « « « 3.0 3.2
K3.02 RSCS: Plant-Specific . « v« ¢ ¢ ¢ ¢ ¢ 4 ¢« o ¢« « o« o« « « 3.0 3.1
K3.03 RMCS: Plant-Specific . . . . . . . . ¢ ¢ ¢ ¢ ¢ v+« . 3.1 3.2
K3.04 RCIS: Plant-Specific . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢« ¢ o o« « « » - 3.3 3.3
K3.05 Process COMPULEr .« ¢ ¢ ¢ ¢ ¢« ¢« o« o o o o o o o o o« « o« 2.3 2.6
K3.06 CRIDS/ERIS/SPDS/GDS: Plant-Specific . . « « « «. .« o« o 2.3* 2.5
K4. Knowledge of ROD POSITION INFORMATION SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Reed switch locations . . . . . . + ¢« ¢« ¢ ¢ « v o « . . 3.0 3.1
K4.02 ThermoCouple .« « v o o + o o « o o o o o o o « o o o o 2.5 2.5
KS. Knowledge of the operational implications of the

following concepts as they apply to ROD POSITION

INFORMATION SYSTEM

(CFR 41.5 / 45.3)
K5.01 Reed switches . . . . . . . ¢ ¢ ¢t ¢ 4 v ¢ 4 ¢ o o o o o« 2.7 2.8

3.7-31 NUREG~1123, Rev. 1



SYSTEM: 214000 Rod Position Information System

Tasks as noted previously

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
Ké6. Rnowledge of the effect that a loss or malfunction of

the following will have on the ROD POSITION

INFORMATION SYSTEM :

(CFR 41.7 / 45.7)
K6.01 B.C. electrical POWEY + « « « o « o o o o « o s o o o o 2.5 2.6
K6.02 Position indication probe . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o 2.7 2.7

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the ROD POSITION

INFORMATION SYSTEM controls including:

(CFR 41.5 / 45.5)
A2, Ability to (a) predict the impacts of the following on

the ROD POSITION INFORMATION SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
a2.01 Failed reed switches . . . .« ¢ ¢« ¢ ¢ ¢ ¢ o o o o o & 3.1 3.3
A2 02 Reactor SCRAM . ¢ ¢« ¢ o o o o o o o o o o o o o o« o « o« 3.6 3.7
Az 03 overtravel/in-out . L] L] . L] L] L] L ] L] L] L] . L . L] L4 L] . O. 3 L] 6 3 L] 9
A3. Ability to monitor automatic operations of the ROD

POSITION INFORMATION SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Full core display « « « ¢ ¢ o o o o s o o o« o« o + o + + 3.4 3.3
A3.02 Alarm and indicating lights . . . . . N e o« o 3.2 3.1
A3.03 Verification of proper functioning/ operablllty e« o o« o 3.5 3.7
A3.04 RCIS: Plant-Specific . ¢« ¢ o ¢ o ¢ o o o s o « o « o« + 3.5 3.8
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 RCIS rod action control bypass switches . . . . . . . . 3.2 3.3
A4.02 Control rod position . ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o« « » 3.8% 3.8*%
A4.03 Control rod drive temperature . . + « ¢« ¢« ¢« ¢« ¢+ + « « + 2.8 2.7
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SYSTEM: 201004 Rod Sequence Control Systea (Plant Specific)

TASK: Conduct rod sequence control functional test
IMPORTANCE

K/A No. KNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effect relationships between ROD SEQUENCE CONTROL
S8YSTEN (PLANT SPECIFIC) and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Reactor manual control system: BWR-4,5 e o o o o o o 3.2 3.3
K1.02 Turbine generator system: BWR-4,5 . . « « . . . . « . 3.1 3.1
K1.03 Rod position information system: BWR-4,5 e e o o o o 3.1 3.1
K1.04 Rod worth minimizer: BWR-4,5 e e e o o o o s s e o s 2.8 3.0
K2, Knowledge of electrical powsr supplies to the

following:

(CFR 41.7)
K3. Knowledge of the effect that a loss or malfunction of

the ROD SEQUENCE CONTROL SYSTEMN (PLANT SPECIFIC) will

have on following:

(CFR 41.7 / 45.4)
K3.01 Reactor manual control: BWR-4,5 . . . « « « ¢« « « « « 3.3 3.4
K4. Knowledge of ROD SEQUENCE CONTROL SYSTEM (PLANT

SPECIFIC) design feature(s) and/or interlocks which

provide for the following:

(CFR 41.7)
K4.01 Select blocks: BWR-4,5 © o s e o o s o e s e s s s o 3.0 3.1
K4.02 InBert rOd blOCkB: BWR—4'5 e o e o e o o o o o o+ o . 3.1 3.2
K4.03 Withdraw rod blocks: BWR-4,5 e o o o o s o s e o e« o« 3.3 3.4
K4.04 RSCS bypass as reactor power increases: BWR-4,5 . . . 3.3 3.3
K4.05 Rod movement, direction, and selection information:

BWR-4 5 e o o e & e o e e o e o o o e o e e o e o 302 302
K4.06 Group notch control. BWR-4,5 e o o e s s o o o o o o 3.3 3.4
K4oo7 Minimizing rOd Worth. BWR-4,5 e e o o o e o o e o o o 3.6 307
K5, Knowledge of the operational implications of the

following concepts as they apply to ROD SEQUENCE

(CFR 41.5 / 45.3)

CONTROXL SYSTEM (PLANT SPECIFIC) :
K5.01 Prevention of clad damage if a control rod drop

accident (CRDA) occurs: BWR-4,5 . . + ¢« 2« « « « » o« » 3.6 4.0
K5.02 Sequences and groups: BWR-4,5 . . . . e e o o o o 3.1 3.3
K5.03 Group notch control limits and rod density- BWR-4,5 . 3.3 3.5
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SYSTEM: 201004 Rod Seguence Control System (Plant Specific)

Tasks as noted previously

K/A NO. KNOWLEDGE

K6. Knowledge of the effect that a loss or malfunction of
the following will have on the ROD SEQUENCE CONTROL
SYSTEM (PLANT SPECIFIC) @
(CFR 41.7 / 45.7)

K6.01 Rod position information: BWR-4,5 . « . ¢ « & ¢« « &

K6.02 Rod direction information: BWR=4,5 . ¢« ¢ ¢ o ¢ o ¢ &

K6.03 Rod movement information: BWR-4,5 . « « ¢ ¢ ¢ o o &

K6.04 Turbine generator (lst stage shell pressure): WR—~4,5
ABILITY

Al. Ability to predict and/or monitor changes in

parameters, associated with operating the ROD SEQUENCE
CONTROL SYSTEM (PLANT SPECIFIC) controls including:
(CFR 41.5 / 45.5)

Al1.01 Reactor manual control system: BWR-4,5 . . . . « . .

A2, Ability to (a) predict the impacts of the following on
the ROD SEQUENCE CONTROL SYSTEM (PLANT SPECIFIC) ; and

(b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of
those abnormal conditions or operations:

(CFR 41.5 / 45.6)

A2.01 Loss of rod position information: BWR-4,5 . . . . .
A2.02 Attempting to move a stuck control rod: BWR-4,5 . .
A2.03 Turbine trip: BWR—=4,5 . ¢ ¢ ¢ ¢ ¢ ¢ o o o s o o o =
A3. Ability to monitor automatic operations of the ROD

SEQUENCE CONTROL SYSTEM (PLANT SPECIFIC) including:
(CFR 41.7 / 45.7)

a3.ol Rod select switch light: BWR=4,5 . « ¢ o« ¢ ¢ o « o &
A3.02 Rod select bottom lamp dimmer logic: BWR-4,5 . . . .
A3.03 Back panel indicators: BWR-4,5 . . ¢ ¢ ¢ ¢ ¢ o o o &
A3.04 Annunciator and alarm signals: BWR-4,5 . . . . . . .
A3.05 tVerification of proper function/ operability: BWR-4,5
A4, Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)
A4.01 tSystem bypass switches: BWR-4,5 . . . ¢ ¢« « ¢ o« « &
A4.02 RSCS console switches and indicators: BWR-4, o o
A4.03 tRscs back panel switches and indicators: BWR-4,5 . .
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IMPORTANCE
RO 8RO
3.3 3.3
3.1 3.2
3.2 3.2
3.3 304
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SYSTEM: 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

TASK: Conduct rod worth minimizer functional test

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1, Knowledge of the physical connections and/or cause-

effect relationships between ROD WORTH MINIMIZER

S8YSTEM (RWN) (PLANT SPECIFIC) and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Reactor manual control: P-Spec(Not-BWR6) o o e o o 3.4 3.4
K1.02 Rod position indication system: P-Spec(Not-BWRS) - « 3.4 3.4
K1.03 Reactor water level control (feed flow): P-Spec(Not-

BWRS) * * L] L2 . L] L] L] . L] . L] . L] . - L] . . L] * . * . 3.1 3.2
K1.04 Steam flow/reactor power: P-Spec(Not-BWR6) e o o o o 3.1 3.2
K1.05 Control rod drop accident: P-Spec(Not-BWR6) . . . . . 3.5 3.8
K1.06 Rod sequence control system: P-Spec(Not-BWR6) . . . . 3.3 3.4
K1.07 Process computer: P-Spec(Not-BWR6) e o o o o o o o o 2.8 2.9
K1.08 Reactor power (turbine first stage pressure): P-

Spec (Not-Bwks) L 2 - . . L] * L] L L L] L] L] . . . L] . L] . . 3 . 2 3 * 3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
Kzool ROd worth minimizerz P-SPBC(NOt-BWRG) e o e o o ¢ o o 202* 205*
K3. Knowledge of the effect that a loss or malfunction of

the ROD WORTH MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC)

will have on following:

(CFR 41.7 / 45.4)
K3.01 Reactor manual control system: P-Spec(Not-BWR6) . . . 3.2 3.5
K4. Knowledge of ROD WORTH MINIMIZER SYSTEM (RWM) (PLANT

SPECIFIC) design feature(s) and/or interlocks which

provide for the following:

(CFR 41.7)
K4.01 Insert blocks/errors: P-Spec(Not-BWR6) e e o o o« o . 3.4 3.5
K4.02 Withdraw blocks/errors: P-Spec(Not-BWR6) e ¢ ¢« o« o« + 3.5 3.5
K4.03 Select blocks/errors: P-Spec(Not-BWR6) e o o o o o o 3.3 3.4
K4.04 System bypass: P-Spec(Not~BWR6) . . . . e o o o o« o« 3.4 3.5
K4.05 Substitute rod position data: P-Spec(Not-BWRS) e o o 2.8 3.0
K4.06 Correction of out of sequence rod positions: P-

Spec (NOt-BWRG) e & e . e o . * o 3 . 2 3 . 4
K4.07 Display of out of positlon control rods thhout rod

blocks (transition zone): P=-Spec(Not-BWR6) e o o s o« 3.1 3.2
K4.08 System testing: P-Spec(Not-BWR6) e o o o o o o o e o« 2.8 2.8
K4.09 System initialization: P-Spec(Not-BWR6) . « ¢« « « . o+ 3.2 3.2
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SYSTENM: 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
KS. Knowledge of the operational implications of the

following concepts as they apply to ROD WORTH

MINIMIZER SYSTEN (RWM) (PLANT SPECIFIC) :

(CFR 41.5 / 45.3)
K5.01 Minimize clad damage if a control rod drop accident

(CRDA) occurs: P-Spec(Not—BWRE) . « ¢ ¢ ¢« ¢« o o« o « o 3.3 3.7
K5.02 Low power set point: P-Spec(Not-BWR6) . « « « ¢« + « « 2.9 3.0
K5.03 Low power alarm point (LPAP): P-Spec(Not-BWR6) e o o 2.8 2.9
K5.04 Transition zone: P-Spec(Not=BWR6) . « « ¢« ¢« ¢ ¢« « « «» 2.8 2.8
K5.05 High power set point: P-Spec(Not—-BWR6) e o o o o o o 2.9 3.0
K5.06 Rod groups and steps: P-Spec(Not-BWR6) e o o o o o o« 2.8 3.0
K5.07 Latch groups: P-Spec(Not-BWR6) e o o s o o e o o o o 2.8 2.9
Ks . 08 Operating Bequence: P-Spec (NOt"BWR5) e o o o o o o o 2 . 9 2 . 9
KS . 09 Select error: P-Spec (NOt-BWR5) e o ¢ o o o & o ¢ o o 3 . 2 3 . 2
K5 ) 10 Withdraw error: P-Spec (NOt-BWRS) e o o o e o o ° o o 3 . 2 3 . 3
K5.11 Insert error: P-Spec(Not-BWR6) e o o o o o o o o o o 3.2 3.3
K5.12 Withdraw block: P-Spec(Not-BWR6) e o o o o o o o o o 3.5 3.5
K5.13 Insert block: P-Spec(Not-BWR6) e ¢ ¢ o o o o o o o « 3.5 3.5
KS5.14 Alternate withdraw and insert limits: P-Spec(Not-

BWRG ) - L2 L] L] * . * L] - . . - . L L3 . * L] . - * * - Ll 3 * o 3 * o
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the ROD WORTH MINIMIZER

SYSTEM (RWM) (PLANT SPECIFIC) 1

(CFR 41.7 / 45.7)
K6.01 RWM power supply: P-Spec(Not-BWR6) e s o o o o o o o 2.8 3.2
K6.02 Reactor water level control input: P-Spec(Not-BWR6) . 2.9 2.9
K6.03 Rod position indication: P-Spec(Not-BWR6) . . . . . . 2.9 2.9
K6.04 Process computer: P-Spec(Not-BWR6) e o o o s s e o s 2.7 2.8
K6.05 Steam flow input: P-Spec(Not-BWR6) e o e s e s e s o 2.7 2.7

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the ROD WORTH

MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC) controls

includings

(CFR 41.5 / 45.5)
Al . 01 Rod pOSitiOD: P-Spec (NOt‘BWR5) e o o ¢ o o o o o o o 3 . 2 3 . 3
al.02 Status of control rod movement blocks; P-Spec(Not-

BWR6 ) * L] * . . . o L] L4 * . * . . L] L] L] . L] . * L] - - 3 . 4 3 L] 5
Al.03 Latched group indication: P-Spec(Not-BWR6) T 3.0
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SYSTEM; 201006 Rod Worth Minimizer System (RWM) (Plant Specific)

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
A2, Ability to (a) predict the impacts of the following on

the ROD WORTH MINIMIZER SYSTEM (RWH) (PLANT SPECIFIC)

; and (b) based on those predictions, uss procedures

to correct, control, or mitigate the consequences of

those abnormal conditions or operations:

(CFR 41.5 [/ 45.6)
A2.01 Power supply loss: P-Spec(Not~BWR6) . . . « . « . . . 2.5 2.8
A2.02 Losg of steam flow input: P-Spec(Not-BWR6) . . . . . . 2.6 2.9
A2-°3 ROd drift: P-SpeC(NOt-BWRG) e @ e o o o * o & e o o o 3.0 3.2
A2.04 Stuck rod: P-Spec(Not-BWR6) . « ¢ ¢« ¢ ¢« o o « o o« « » 3.0 3.3
A2,05 out of sequence rod movement; P-Spec(Not-BWR6) . . . . 3.1 3.5
A2.06 Loss of reactor water level control input: P-

Spec(NOt—BWRG) o e ® o e e e e o ¢ & o e o o o o o 2.9 3.3
A2.07 RWM hardware/software failure: P-Spec(Not-BWRE) . . . 2.5 2.8
A3, Ability to monitor automatic operations of the ROD

WORTH MINIMIZER SYSTEM (RWM) (PLANT SPECIFIC)

including:

(CFR 41.7 / 45.7)
A3.01 System window and light indication: P-Spec(Not-BWR6). 3.2 3.1
A3.02 Verification of proper functioning/ operability: P-

spec(Not—BWRG) . L] * . L2 L] . L] . . . L d * . ® . * . - L] 3.5 3.4
A3.03 Annunciator and alarm signals: P-Spec(Not-BWR6) . . . 3.1 3.0
A3.04 Control rod movement blocks: P-Spec(Not-BWR6) . . . . 3.5 3.4
A3.05 Latched group indication: P-Spec(Not-BWR6) . . . . . . 3.0 3.1
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 System bypass switch: P-Spec(Not-BWR6) . . . e o .o 3.2 3.4
A4.02 Pushbutton indicating switches: P-Spec(Not-BWRs) e o o 2.9 2.9
A4.03 Latched group indication: P-Spec(Not-BWR6) . . . . 3.0 3.0
A4.04 Rod withdrawal error indication: P-Spec(Not—BWRG) . « 3.3 3.2
A4.05 Rod insert error indication: P-Spec(Not-BWR6) . . . . 3.2 3.2
A4,06 Selected rod position indication: P-Spec(Not-BWR6) . . 3.2 3.2
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SYSTEN:

TASK:

K/A XNO.

K1.

K1.01
K1.02
K1.03
K1.04

K1.05
K1.06

K2.

K2.01
K2.02
K2.03

K3.01
K3.02
K3.03
K3.04

K4.

K4.01
K4.02
K4.03

215004 Source Range Nonitor (SRMN) System

Perform lineups of the nuclear instrumentation system
Monitor the nuclear instrumentation system

Startup the nuclear instrumentation system

Place a source range module in/out of service

Operate the nuclear instrumentation system

Secure the nuclear instrumentation system

Conduct source range meter, intermediate range meter detector not in
startup rod block functional test
Conduct SRM functional test

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between SOURCE RANGE MONITOR
(SRM) SYSTEM and the followings:

(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor protection system e o o o o e e o o o o o @
Reactor manual control . . ¢ ¢ ¢ ¢ o o « o o o o &
Rod control and information system: Plant-Specific
Process computer/ performance monitoring system

(SPDS/ERIS/CRIDS/GDS): Plant-Specific . « « « « « &
Display control system: Plant-Specific e o o o o e
Reactor vessel . . ¢ ¢ ¢ ¢ ¢ ¢« ¢ o o o o o o o o o o

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

SRM channels/detectors . . . « « o o o o o o « o o &«
Detector drive modules . . . . « ¢ ¢ ¢ ¢ o ¢ ¢ o« o &
Detector drive module control e o o s o s e o o e o

Knowledge of the effect that a loss or malfunction of
the SOURCE RANGE MONITOR (SRM) SYSTEM will have on

following:
(CFR 41.7 / 45.4)

RPs L] - - Ll L d - - . . * L2 L] » - Ld L3 L4 . * * . L d . L d
Reactor manual control: Plant-Specific e o o o
Rod control and information system: Plant-Specific
Reactor power and indication . . . . ¢« ¢« & & & & o+ &

Knowledge of SOURCE RANGE MONITOR (SRM) SYSTEM design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Rod withdrawal blocks e s o e o o o o o o s o o o
Reactor SCRAM signals e o e ¢ o s o o o o o s e s @
Gamma compensation . . . . . ¢ ¢ 0t 0 e e 4 4 e e e
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IMPORTANCE
RO SRO
3.6 3.7
3.4 3.4
3.0 3.0
2.4 2.6%
2.8 3.0
2.8 2.8
2.6 2.8
2.1% 2.3*
2.0% 2.1%*
3.4 3.4
3.4 3.4
3.3 3.3
3.7 3.7
3.7 3.7
3.4 3.5
2.4 2.4
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S8YSTEN: 215004 Source Range Monitor (SRM) System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4 . 04 Changing detector pOSition . ] . . . o e . . . . L) . L) 2 . 8 2 . 9
K4 L] 05 Alam Beal-in * L] L . L] . . L] . L] L] L] . L] L d L] L] * * L] L] 2 L] 5 2 L d 5
K4 . 06 IRM/SRM interlock L] L] . . * Ll L L] * * L] . * L] * . L] . * 3 L] 2 3 - 2
KS. Knowledge of the operational implications of the

following concepts as they apply to SOURCE RANGE

MONITOR (SRM) SYSTEM 3

(CFR 41.5 / 45.3)
K5.01 Detector operation . . . . . . ¢ 4 ¢« ¢ ¢ ¢ ¢ ¢ s o o . 2.6 2.6
K5.02 Gamma discrimination . . e o o o o o o s 6 o o o o 0 2.,2% 2,2
K5.03 Changing detector poaition e e o o o o 6 o s e e s s . 2.8 2.8
K6. Knowledge of the cffect that a loss or malfunction of

the following will have on the SOURCE RANGE MONITOR
(SRH) SYSTEM 3 .
(CFR 41.7 / 45.7)

KG - 01 RPS L] - * L] * - L] . L d *® * * L] * *® ° * . L] . . * * * 3 * 2 3 - 3
K6.02 24/48 volt D. C. POWEBE ¢ o« o o o o o o o o o o« o o o« o » 3.1 3.3
K6.03 Detector drive motor . . . ¢ & ¢ ¢ ¢ ¢ ¢ o o o« o o« « « 2.4 2.4
K6.04 Detectors « « ¢« ¢ o ¢ ¢ ¢ o o o o o o e s e s e s e s . 2.9 2.9
K6.05 Trip Units8 . ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o s o o o o o s « 2.6 2.8
K6.06 Recorder L2 L] L] - * . . . . * L] - L] . L] . * Ll L] . . o * 2.2* 2.2

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the SOURCE RANGE

MONITOR (SRM) SYSTEM controls including:

(CFR 41.5 / 45.5)
Al ° 01 Detector pOBitiOﬂ e o . e o o o . o o [ ) 3 o . ¢ o . 3 3 0 3 . 1
Al.02 Reactor power indication . . ¢ ¢« o ¢ o 4 ¢ ¢ ¢ ¢ o « o 3.6 3.7
Al.os RPS status L ] L] L] L] L] * . L] . L * L] L] L] , L] L] L] * * L] L] 3.4 3 5
Al.04 Control red block status . . . e + « « o o 3.5 3.5
Al.05 SCRAM, rod block, and period alarm trip Betpoints « « « 3.6 3.8
Al.06 Lights and alarms . . ¢« ¢« ¢ & &« ¢ & ¢ o o« o« o o » « « « 3.1 3.1
A2. Ability to (a) predict the impacts of the following omn

the SOURCE RANGE MONITOR (SRM) SYSTEN ; and (b) based

on those predictions, use procedures to correct,

control, or mitigate the consequences of those

abnormal conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Power supply degraded . . . ¢« « « 4« & o o o o o o o o« o 2.7 2.9
A2.02 SRM inop condition . . ¢ ¢ ¢ ¢ s 4 4 4+ e 4 s s e o o o 3.4 3.7
A2 03 Stuck detector . . o . e o o o o s o e s s e o o+ 3.0 3.3
A2 04 Up scale and downscale trips e ¢ o o s o o o o o o s o 3.5 3.7

3.7-39 NUREG-1123, Rev. 1



SYSTEN:

215004 Source Range Monitor (SRM) System

Tasks as noted previously

K/A NO.

A2.05
A2.06

A3.

A3.01
A3.02
A3.03
A3.04

34.

A4.01
A4.02
A4.03
24.04
24.05
A4.06
24.07

ABILITY

Faulty or erratic operation of detectors/system .
Failed recorder . . « « « o o o o o ¢ o o o o o o

.

Ability to monitor automatic operations of the SOURCE

RANGE MONITOR (SRM) SYSTEM including:
(CFR 41.7 / 45.7)

Meters and recorders . . o« o
Annunciator and alarm signals .
RPS status . . e o o o
Control rod block status o o o

Abjility to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)

SRM count rate and period . . .
SRM recorder . « « « « o o o o
CRT displays: Plant-Specific .
SRM drive control switches . .
SRM back panel switches, meters, and indicating
Alarms and lights . . .

Verification of proper functioning/ operability

e o o o
* e o o
e o o o

e o e o o o
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IMPORTANCE
RO 8RO
3.3 3.5
2.4* 2.5
3.2 3.2
3.4 3.3
3.6 3.5
3.6 3.6
3.9 3.8
3.0 3.1
2.9 2.7
3.2 3.2
3.1 3.2
3.2 3.1
3.4 3.6



System: 215001 Traversing In-Core Probe

TASK: Perform lineups of the nuclear instrumentation system
Monitor the nuclear instrumentation system
Startup the nuclear instrumentation system
Operate the nuclear instrumentation system
Secure the nuclear instrumentation system
Place transversing in-core probe infout of service

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
K1l. Knowledge of the physical connections and/or cause-

effect relationships between TRAVERSING IN-~CORE PROBE

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Local power range monitors: (Not-BWR1l) . + . « . « . . 2.5 2.8
K1.02 Process computer: (NoOt=BWR1) . « « o ¢ « « o o o o « « 2.5 3.1
K1.03 Nitrogen purge system: P-Spec(Not-BWR1l) . . . . . . . 2.1* 2.3
K1.04 Plant air systems: P-Spec(Not-BWR1l) . « ¢ « « « « . . 1.8% 2,0*
K1.05 Primary containment isolation system: (Not-BWR1l) . . . 3.3 3.4
K1.06 D.C. electrical: (Not=BWR1) . 4 ¢ o « ¢ « « o« o o« « » 1.8% 1.9%
Kl 3 07 A. c. electrical H (NOt-BWRl) e o o e o o o o e o o o . 1 . 8* 1 . 9*
K1l.08 Reactor pressure vessels (Not-BWR1) .« « ¢ « o o & « « 2.5 2.6
K1.09 Primary containment: (Not=BWR1) + o ¢ ¢ & « o o o o o 2.6 2.7
K1.10 Area radiation monitoring system: (Not-BWR1l) . . . . . 2.6 2.8
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Shear valves: Mark-I&II(Not~BWR1) . « « ¢ « o o« o o o 1.9% 2.1%
K3. Knowledge of the effect that a loss or malfunction of

the TRAVERSING IN-CORE PROBE will have on following:

(CFR 41.7 / 45.4)
K3.01 Local power range monitor’s calibration: (Not-BWR1l) . 2.3 2.8
K4. Knowledge of TRAVERSING IN-CORE PROBE design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Primary containment isolation: Mark-I&II(Not-BWR1l) . . 3.4 3.5
K4.02 Corrosion prevention: (Not=BWR1) + ¢ « « « « « o« o« o o 1.9% 2,1%
K4.03 Radiation shielding: (Not-BWRLl) .« ¢« ¢ ¢ « v v o o « «» 2.4 2.7
K5, Knowledge of the operational implications of the

following concepts as they apply to TRAVERSING IN-CORE

PROBE:

(CFR 41.5 / 45.3)
K5.01 Neutron flux detection: (Not-BWR1) . . . . o o o« . . . 2.2% 2.5

3.7-41 NUREG-1123, Rev. 1



SYSTEN:

215001 Traversing In-Cors Probe

Tasks as noted previously

K/A NoO.

Ké6.

K6.01
K6.02
K6.03
K6.04

K6.05
K6.06

Al.

Al.01
Al.02
Al.03
Al.04
Al.05
Al1.06

A2.01
A2.02

A2.03
A2.04
A2.05
A2.06
A2.07

A2.08

As.

A3.01

KNOWLEDGE

Knowledge of the effect that a loss or malfunction of
the following will have on the TRAVERSING IN~CORE
PROBE :

(CFR 41.7 / 45.7)

D.C. electrical power: (Not=BWRl) . . « « ¢ o « « &
A.C. electrical power: (Not-BWR1l) . . « ¢ ¢ ¢ o o »
Process computer: BWR-2,3,4,5,6 . . . .
Primary containment isolation system: Mark-I&II(Not-
BWRl ) L] L] L] ° L ] L] L) L] L] . e L] L] * * L] . L] . * . L] . L]
Plant air systems: P-Spec(Not-BWRl) . . . . « . . .
Nitrogen purge: P-Spec(Not-=BWR1l) . . . . . + « « « &

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the TRAVERSING
IN-CORE PROBE controls including:

(CFR 41.5 / 45.5)

Radiation lévels: (Not-BWR1l) . . .
Detector position: (Not-BWR1l) . .
Valve status: Mark-I&II(Not-BWR1)
Drive speedt (Not-BWRl) . . . . .
Detector output: (Not-BWRl) . . .
Radiation alarms: (Not-BWRl) . . .

e o o ¢ o o
e o ¢ o o o
o o o o o
e o o o o o
s o o o o o
* o o o o o
e ¢ o o o @
e o o o o o
* o o o o o

Ability to (a) predict the impacts of the following on

the TRAVERSING IN-CORE PROBE ; and (b) based on those
predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:
(CFR 41.5 / 45.6)

Low reactor water level: Mark-I&II(Not-BWRl) . . . .
High primary containment pressure: Mark-1&II(Not-

Ble) L L] L] * . * L] . * L] . . . L
Drive mechanism failure. (Not-BWR1l) . .
A C. failureo (NOt-BWRl) e o 8 o e o o .
D.c. failure: (NOt-BWRl) o o e e o .
Valve closures: Mark-I&II(Not-BWRl) « o o .
tFailure to retract during accident conditions:

e o o o o
s o o o o

I&II (NOt-BWRl ) e @ o o @ o e e & o o o e o
Failure to retract to shield: (Not-BWR1l) .

Mark-

Ability to monitor automatic operations of the
TRAVERSING IN-CORE PROBE including:
(CFR 41.7 [/ 45.7)

Detector position: P-Spec(Not-BWRl) . . . « « . « .

e e o o o

IMPORTANCE

RO SRO

*

[SESESEVN SR
L] L] . L] L] .
wooonuUm
* %
[SASESESH SN

*

*

N W NN N
L] * o * L]

~ D > 00 0= \O ~

* * *

N W (S SE SN T N
L L ) . [ ]

[Te RN} ANOO&O 0
* %

2.3% 2.5*



SYSTEN:

215001 Traversing In-Core Prcbe

Taske as noted previously

K/A NO.

A3.02
A3.03
A3.04
A3.05

Ad.

A4.01
A4.02
A4.03
A4.04
A4.05

ABILITY

Detector drive speed: P-Spec(Not-BWR1l) .
Valve operation: Not-BWR1I . . . . . . .
Indicating lights: P-Spec(Not-BWRl) . .
Detector output: P-Spec(Not-BWR1l) . . .

Ability to manually operate and/or monitor in
control room:
(CFR 41.7 / 45.5 to 45.8)

Detector drive speed: P-Spec(Not-BWR1)
Detector position: P-Spec(Not-BWR1l) .
Isolation valves: Mark-I&II(Not-BWR1)
Detector output: P-Spec(Not-BWR1l) . .
Indicating lights: P-Spec(Not-BWR1l) .

3.7-43

the

s o o o o
e o ¢ o o

¢ o ¢ o

IMPORTANCE

RO

1.9*
205*
2.2%
1.9%

SRO

2.2*
2.6%
2.4%*
2.2%
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3.8 Plant S8ervice Systems

286000
234000
300000
400000

Fire Protection System

Fuel Handling

Instrument Air System
Component Cooling Water System

3.8-1
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SYSTEM: 286000 Fire Protection System

TASK: Perform lineups of the fire protection system (CO2, deluge, freon/halon
1301, foam)
Place the fire protection system in standby
Operate fire protection equipment to combat a fire
Monitor the fire protection system
Operate the fire detection/alarm equipments
Shut down the fire protection system

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1, Knowledge of the physical connections and/or cause-

effect relationships between FIRE PROTECTION SYSTEM

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1l.01 Component cooling water systems . . o« o« ¢« ¢« « « o o o« « 2.7 2.8
K1.02 Isolation condenser: Plant-Specific . . . . ¢« « « « . 3.8 3.8
K1.03 Reactor water level: Plant-Specifiec . . . . . . . . . 2.9 3.0
K1.04 D.C. electrical distribution: Plant-Specific . . . . . 2.6 2.6
K1.05 Main generator hydrogen system: Plant-Specific . . . . 3.1 3.1
K1.06 Auxiliary (boiler) steam system: Plant-Specific . . . 2.2% 2,3%
K1.07 A.C. power supplies . . . e o o o e e s o s s s e e . 2.8 2.9
K1l.08 Intake canals: Plant-Specific o o o o e « « « o« o 3.0 3.0
K1.09 Emergency generator rooms: Plant—Specific e e o o o o 3.2 3.3
K1l.10 Main generator exciter: Plant-Specifiec . . . . . . . . 2.8 2.8
Kl.11 Screen wash system: Plant-Specific . . . « « « « « « « 2.5 2.5
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Fire protection supervisory circuits: Plant-Specific. 2.3 2.5%
R2 02 Pumps * . - * L3 L3 . * . . . L] - . * - * L3 - - L3 - * 2-9 3.1
K2 03 Fire detection system. Plant-Specific . . . . . « « « 2.5% 2,7*
K3. Knowledge of the effect that a loss or malfunction of

the FIRE PROTECTION SYSTEM will have on following:

(CFR 41.7 / 45.4)
K3.01 The ability to detect fires . « « « ¢« ¢ ¢« ¢ o ¢« ¢ ¢« « « 3.2 3.4
K3.02 Personnel protection . . . . « ¢« ¢ v ¢ ¢ s o v e e 0. 3.2 3.4
K3.03 Plant protection . . . . . . . ¢« ¢ 4 ¢ ¢ ¢ ¢« ¢« « « « . 3.6 3.8
K4. Knowledge of FIRE PROTECTION SYSTEM design feature(s)

and/or interlocks which provide for the following:

(CFR 41.7)

(CFR 41.5 / 45.3)

(CFR 41.7 / 45.7)

(CFR 41.5 / 45.5)

(CFR 41.5 / 45.6)

(CFR 41.7 / 45.7)

(CFR 41.7 [/ 45.5 to 45.8)
K4.01 Adequate supply of water for the fire protection

system . . e o o o o o o s e o o s o o« 3.4 3.6
K4.02 Automatic system initiation e o o o o o o e o s o o o o« 3.3 3.5
K4.03 Maintenance of fire header pressure . . . « « « « « « « 3.3 3.4
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SYSTEM:

286000 Fire Protection System

Tagks as noted previously

K/A XO.

K4.04
K4.05

K4.06
K4.07
KS.

K5.01
K5.02
K5.03
KS5.04
KS.05
Ks.06
K5.07
Ks.08

K6.

K6.01
K6.02
K6.03

K6.04
K6.05

Al.01
Al.02
Al1.03
Al.04
Al.05
Al.06

KNOWLEDGE

Personnel safety during halon and/or carbon dioxide
system actuation . .
Fire protection capability during loss of cff-site
power . L] * L]

Fire auppresaion capability that does not rely on the
displacement of oxygen (Halon): Plant-Specific . .
Diesel engine protection . . ¢ .« o ¢ o ¢ o o o o o o

Knowledge of the operational implications of the
following concepts as they apply to FIRE PROTECTION
SYSTEN

(CFR 41.5 / 45.3)

Effect of carbon dioxide on fires o o o o o
Effect of Halon on fires: Plant—Specific .
Effect of water spray on electrical components
Valve operation e o o o s o o s s o s s o o

Diesel operations e e o o o o o o
Heat detection . . . . . . . « « &
Smoke detection e o o o o o o o @
Gas refrigeration: Plant-Specific

e o o o o o o o
¢ ¢ ¢ o o o o o
* ¢ o o o o o o

Knowledge of the effect that a loss or malfunction of
the following will have on the FIRE PROTECTION SYSTEM

(CFR 41.7 / 45.7)

A.C. electrical distribution: Plant-Specific o« o o
D. C . electrical distribution . . . . . . . . . . .
Applicable component cooling water system: Plant-

Specifiec . . . . . e o o o o o s s s o e o =
Diesel fuel transfer system° Plant-Specific . . . .
Screen wash system: Plant-Specific « e e o o o o o

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the FIRE
PROTECTION SYSTEM controls including:

(CFR 41.5 / 45.5)

System pressure

System flow e o e o o s o o s s s s s e e e o s s s
Fire doors . . ¢ ¢ ¢ o ¢ o ¢ o o o o o o s o o o o o
Fire dampers . « « « o o o o o o o o o o s o o o o
System lineups . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o e o o o
Tank pressure: Plant-Specific . . . ¢« ¢ ¢ ¢ & « ¢ &
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IMPORTANCE
RO SRO
3.6 3.7
3.7 3.8
3.4 3.4
3.3 3.3
2.6 2.7
2.6 2.6
3.3 3.4
2.9 2.9
3.0% 3.1%*
2.6 2.7
2.6 2.7
2.4* 2.5*
3.1 3.1
2.8 2.9
2.4* 2.5
2.8 3.0
2.6 2.6
2.9 2.9
2.4* 2.5%
2.8 3.1
2.8 3.1
3.2 3.2
2.9 3.0



SYSTEM:

286000 Fire Protection System

Tasks as noted previously

K/A Xo.
A2.

A2.01
A2.02
A2.03
A2.04

A2.05
A2.06
A2.07
A2.08
A2.09
h2.10
A2.11
A2.12

A3.

A3.01
A3.02
A3.03
A3.04
A3.08
A3.06

Ad.

RA4.01
A4.02

A4.03
A4.04
A4.05
A4.06

KNOWLEDGE

Ability to (a) predict the impacts of the following on

the FIRE PROTECTION SYSTEK ; and (b) based on those

predictions, use procedures to correct,

mitigate the consequences of those abnormal conditions

or operations:
(CFR 41.5 / 45.6)

tSystem logic failure: Plant-Specific .

D.C. distribution failure: Plant-Specific
A.C. distribution failure: Plant-Specific
Applicable component cooling water system

Plant-specific e o o e o o o e o
Fire protection diesel trips o o . .
Low fire main pressure: Plant-Specifio
Inadvertent system initiation . . . . .
Failure to actuate when required . . .
Valve closures: Plant-Specific . . . .
Valve openings: Plant-Specific . . . .
Pump trips: Plant-Specific . . . . .
Low diesel fuel supply: Plant-Specific

Ability to monitor automatic operations
PROTECTION SYSTEM including:
(CFR 41.7 / 45.7)

Fire water pump start . . .
Fire main pressure . . . .
Actuation of fire detectors
System initiation . . . . .
Fire doors . « ¢« + « o o &
Fire dampers . . . . . « &«

¢ o o o o o
e o o o o o
e e o & 9 L]
o o o o o o
e o o o o o
e o & o o o

control, or

rh
[+

s 8 o o s 0 0o 0 & e o o

=
[<]
2]

e e o o 0 o 0o ¢ 06 D o o

of the FIRE

Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

System alarms and indicating lights . .

Applicable component cooling water system:

Specific . . . . . e o o o o o

Applicable component cooling water pressure

Fire main pressure: Plant-Specific . .
Fire pump o« « « ¢ « o o o ¢ o o o o s o
Fire diesel . . ¢« « ¢ ¢ ¢ ¢ o ¢ o ¢ o «

* o

ocooozo
ooooogo

e o o o o
* o o o @

e o o o o o ¢ o o ¢ o o o o @

IMPORTANCE
RO SRO
2.7 2.9
2.6 2.7%
2.9 3.0
2.3 2.4~
3.1 3.3
3.1 3.2
2.9 2.9
3.2 3.3
2.7 2.8
2.6 2.7
3.1 3.2
3.1 3'03
3.4 3.4
3.1 3.2
3.3 3.3
3.2 3.3
3.0 3.1
3.0 3.1
3.3 3.2
2.5* 2.5%
2.5% 2.5%
2.8 2.8
3.3 3.3
3.4 3.4
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SYSTEN: 234000 PFuel Handling Equipment

TASK: Operate the spent fuel handling machine/bridge
Operate the refueling machine/main fuel handling bridge (fuel element
change)
Operate the control rod change machine/main fuel handling bridge
(control rod change)
Operate the fuel transfer system/fuel transfer carriages and upenders

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
Kl. Knoéledgo of the physical connections and/or cause-

effect relationships between FUEL HANDLING EQUIPMENT

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Kl.ol fFuel - - L] - . * L] * L] . L] > * . L] L] L * . * . . L] . Ll 3.2 3‘7
K1.02 tCore components « . o ¢« ¢ o ¢ o o o o o o o o« o o o o« « 2.9 3.3
K1.03 Spent fuel cask « « ¢ ¢ ¢ ¢ ¢ ¢t t e 0 4 e e s e e e e s 2.7 2.9
K1.04 tReactor manual control system: Plant-Specific . . . . 3.3 3.6
K1.05 Reactor vessel components: Plant-Specific . . . . . . 2.9 3.3
Kloos RC & IS: Plant-SPBCifiC ® ® o o o & o e o o e o e o . 3.0 302
K1.07 Fuel transfer tube system: Mark-III . . . . . « « « . 3.0 3.4
Kl1.08 Fuel pools configuration: Mark-III . . ¢« ¢« « o « ¢« « « 2.7 3.0
K1.09 Fuel pool ventilation: Plant-Specific . . . . . . . . 2.8 2.9
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K3. Rnowledge of the effect that a loss or malfunction of

the FUEL HANDLING EQUIPMENT will have on following:

(CFR 41.7 | 45.4)
K3.01 tReactor manual control system: Plant-Specific . . . . 2.9 3.3
K3.02 RC & IS: Plant-Specific . . ¢« ¢ ¢ ¢ ¢« ¢ ¢« ¢« o« « « « « 3.0 3.0
3. 03 tFuel handling operations . . . « v &« ¢ ¢ ¢ ¢« ¢« « « « « 3.1 3.8
K3.04 tcore modifications/alterations . . . . . . ¢ . ¢« . . 2.9 3.8
K4. Knowledge of FUEL HANDLING EQUIPMENT design feature(s)

and/or interlocks which provide for the following:

(CFR 41.7)
K4.01 tPrevention of core alterations during control rod

movements . . . . . . e o o e o o s o e s o o o o o 3.3 4.1
K4.02 tPrevention of control rod movement durlng core

alterations e o o o o s o s e e @ . 3.3 4.1
K4.03 tProtection against inadvertently llfting radioactive

components out of the water . . . .« . o o o . . 3.4 4.2
K4.04 tMovement of the spent fuel cask only over designated

areas: Plant-SpecifiC . + s 4 ¢« ¢ ¢ 4 4 0 e 0 e 0o . 2.8 3.3
K4.05 tMovement of fuel via fuel transfer tube: Mark-III . . 3.0 3.8
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S8YSTEM: 234000 Fuel Handling Equipment

Tasks as notad previously

IMPORTANCE

X/A NO. KNOWLEDGE RO SRO
K5. Knowledge of the operational implications of the

following concepts as they apply to FUEL HANDLING

EQUIPMENT :

(CFR 41.5 / 45.3)
K5.01 tCrane/hoist operation . « « v ¢« ¢« ¢ ¢« ¢ ¢ o o o o o o « 2.9 3.4
K5.02 tFuel handling equipment interlock e e o s o o s o o o+ 3.1 3.7
K5.03 tWater as a shield against radiation . . . . . . . .. . 2.9 3.4
K5.04 Spent fuel pool design . . . ¢ ¢« ¢ 4 4 ¢+ ¢ ¢ o o 0o . . 2.6 3.1
K5.05 tFuel orientation . . . . . ¢ ¢« &« v ¢ ¢ ¢ ¢ e 4 s o . . 3.0 3.7
K6, Knowledge of the effect that a loss or malfunction of

the following will have on the FUEL HANDLING EQUIPMENT

(CFR 41.7 / 45.7)
K6.01 tElectrical POWEE .« v ¢ o & ¢ ¢ o o o o o o o o o o o o 2.7 3.2
K6.02 Reactor manual control system: Plant-Specific . . . . 2.8 3.5
K6.03 RC & IS: Plant-Specific . . . . . ¢ ¢ ¢ ¢ ¢ ¢« ¢« =« o« « 3.0 3.6
K6.04 tRefueling platform air system: Plant-Specific . . . . 2.9 3.7
K6.05 Upper fuel pool water inventory: Mark-III . . . . . . 3.2 3.3
K6.06 Fuel transfer tube interlocks: Mark-III . .. . . . . 3.0 3.6
K6.07 tFuel pool ventilation: Plant-Specific . . . . . . . . 2.9 3.4

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the FUEL HANDLING
EQUIPMENT controls including:
(CFR 41.5 / 45.5)

Al.01 Spent fuel pool level o e o s e s e e e e e s e s e . 3.1 3.4
Al.02 tRefuel floor radiation levels/ airborne levels . . .. 3.3 3.8
Al.03 tcore reactivity level e e e o o a2 s e s s o e e s e s 3.4 3.9
A2, Ability to (a) predict the impacts of the following on

the FUEL HANDLING EQUIPMENT ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 tInterlock failure . « o ¢ ¢ ¢« ¢« o 4 o o o o o « « o o« « 3.3 3.7
A2.02 tLoss of refueling platform air system . . . . . . . . . 3.1 3.6
A2.03 1Los8 Of electrical POWEE « « ¢ ¢ o o o o o e o o » o« « 2.8 3.1
A3. - Ability to monitor automatic operations of the FUEL

HANDLING EQUIPMENT including:

(CFR 41.7 / 45.7)
A3.01 tCrane/refuel bridge movement: Plant-Specific . . . . . 2.6 3.6
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SYSTEN: 234000 Fuel Handling Equipment

Tasks as noted previously

IMPORTANCE

K/A NoO. ABILITY RO 8RO
A3.02 tInterlock operation « . « ¢ ¢« ¢ ¢ o ¢« o s o e o o o o o 3.1 3.7
ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 {Neutron monitoring system . « « « ¢« ¢ ¢ o ¢ o o o o o o 3.7 3.9
A4.02 Control rod drive syst@m . ¢« « o ¢ ¢ o o ¢ o o o o + o 3.4 3.7
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SYSTEM: 300000 Instrument Air System (IAS)

Tagk: Perform lineups of the IAS
Start up the IAS
Monitor the IAS
8hift instrument air compressors
Operate instrument air compressors
Operate system air dryers
Perform testing of automatic operation of the IAS

IMPORTANCE

K/A NoO. KNOWL.EDGB RO SRO
K1 Knowledge of the connections and / or cause effact

relationships between INSTRUMENT AIR SYSTEM and

the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 8enBor Aair . .« ¢ ¢ .t 4 4t e e s e s s e s e e e e .. 2.4 2.7
K1l.02 SEervice Air o« ¢ ¢ ¢ ¢ o 6 e c e s 4 s s s e s o e e o . 2.7 2.8
K1.03 Containment air . « ¢« ¢« o ¢ ¢ 4o o ¢ ¢ o o o ¢ o ¢ o o o 2.8 2.9
K1.04 Cooling water tO COMPresSsSOr « « « « ¢ « « o « o« o« o o « 2.8 2.9
K1.05 Main Steam Isolation Valve air . . . « ¢ ¢« ¢« ¢ « ¢ « « 3.1 3.2
K2 Knowledge of electrical power supplies to the following:

(CFR 41.7)
K2.01 Instrument air compressor . . . ¢ ¢« « ¢« ¢ ¢« ¢ o o o+ . 2.8 2.8
K2.02 Emergency air compressor . . « « o o ¢ ¢ ¢ o o + o+ « + 3.0 3.0
K3. Knowledge of the effect that a loss or malfunction of the
(INSTRUMENT AIR SYSTEM) will have on the following:

(CFR 41.7 / 45.6)
K3.01 Containment air system . . . . . . . . . - A | 2.9
K3.02 Systems having pneumatic valves and controls e o o o o 3.3 3.4
K3 . 03 crOBB-tin unitB e o 6 e o e e e e e o o 6 e e o e e @ 2 . 9 3 . 0
K4. Knowledge of (INSTRUMENT AIR SYSTEM) design feature(s)

and or interlocks which provide for the following:

(CFR 41.7)
K4.01 Manual/automatic transfers of control . . . . . . . . . 2.8 2.9
K4.02 Cross-over to other air systems . . . . e« o« s« o« o 3.0 3.0
K4.03 Securing of IAS upon loss of cooling water e o ¢ s ¢+ 2.8 2.8
KS5. Knowledge of the operational implications of the

following concepts as they apply to the INSTRUMENT

AIR SYSTEM:

(CFR 41.5 / 45.3)
K5.01 Alr COMPIESBOXS « o « o o o o « o o o o o o o« o o o o « 2,5 2.5
K5.02 Pressure gaugesS . « « « « o « o o o o o o o s o o o o o 2.3 2.2
K5.03 Temperature indicators . . . « ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o ¢ &« « 2.1 2.1
K5.04 Service air refusal valve . ¢ « « o « 2« « o o o o o o + 2.3 2.3
K5.06 Alr Aryers . . ¢ ¢ & 4 o o o o o ¢ o o o 2o s o o o o« 2.4 2.5
Ks 07 valves . . o . * * il . * - L] * . . L] . . - o * . L] . L] 2.4 2.3
K5.08 Sensors and detectors . .« o .« ¢ ¢ ¢ o 4 o o e s o e o o 2.3 2.5
K5.09 Controllers and positioners . . . « « ¢ ¢« « ¢ ¢« &« « « « 2.0 2.1
K5.10 MOLOXB .« ¢ ¢ ¢« o o o o o o o o o o s o o o o s o o « o 2.1 2.2
K5.11 Heat exchangers and condensers . . « « « « « o « o« « » 2.2 2.2
K5.12 Breakers, relays and disconnects . . « « ¢ ¢ ¢ ¢ ¢ o o« 2.2 2.2
K5.13 Filters L] -* . - * L] L] - - L3 L] L2 * L] * * L L] . L d L] * * * 2.9 2.9
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SYSTEN: 300000 Instrumeﬁt Air System (IAS)

IMPORTANCE

K/A No. KNOWLEDGE RO  SRO
K6 Knowledge of the effect that a loss or malfunction of

the following will have on the INSTRUMENT AIR SYSTEM:

(CFR 41.7 [/ 45.7)
K6.01 Bir COMPrESEOLS o o o o o o o o o o o o o o s o o s o o 2.2 2.2
K6.02 Pressure gauges « « « « o o o s o o o o o o o o o o o o 2.4 2.4
K6.03 Temperature indicators . « ¢« ¢ « « ¢ o ¢ ¢ o ¢ s o+ + + 2.7 2.7
K6.04 Service air refusal valve . « « « « « ¢ o o o o o o s o 2.6 2.5
K6.06 Rir ArYErs .« o o o o o o o o o o o o o ¢ o o s o o o o 2.3 2.3
K6.07 valves * . L] L] ° * L] L4 * * . L] Ll L] L] L] L] . L] * * * . * 2.5 206
K6.08 Sensors and detectors « « « « o o o o o o o o 0 o e o o 2.3 2.3
K6.09 Controllers and positioners . . . . ¢ . « ¢ ¢ ¢ ¢ ¢« o o 2.3 2.3
K6.10 MOEOZB « « o « o o o o o s s s o o o o o o o o ¢ o o o 2.3 2.4
K6.11 Heat exchangers and condensers . . . « « + o « o o o « 2.3 2.3
K6.12 Breakers, relays and disconnects . . . ¢« « « + + o o o 2.9 2.9
K6.13 Filters * * - . . - . - . L2 * L L] . *® L] L] L2 *® L] L3 L] L 2 * 2.8 2.3
No. ABILITY
Al. Ability to predict and / or monitor changes in parameters

associated with operating the INSTRUMENT AIR SYSTEM

controls including:

(CFR 41.5 / 45.5)
A2. Ability to (a) predict the impacts of the following on the

INSTRUMENT AIR SYSTEM and (b) based on those predictions,
use procedures to correct, control, or mitigate the
consequences of those abnormal operation:

(CFR 41.5 / 45.6)

A2.01 Air dryer and filter malfunctions . . « « ¢ ¢ « o o « «» 2.9 2.8

A3. Ability to monitor automatic operations of the INSTRUMENT AIR
SYSTEM including:
(CFR 41.7 / 45.7)

A3.01 RAir Ppressure . . « « ¢ o o o« o o o o o o o s o o ¢« o o 2.3 2.1
A3.02 Air temperature . « ¢ o« o o ¢ o ¢ o o o o o o o o o o o 2.9 2.7
h4. Ability to manually operate and / or moanitor in the

control room:

(CFR 41.7 [/ 45.5 to 45.8)
A4.01 Pressure gauges « « o o s o o o o o o o o o o s o o o+ « 2.6 2.7
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SYSTEM: 400000 Component Cooling Water System (CCWS)

IMPORTANCE

X/A NO. KNOWLEDGE RO SRO
Task: Perform CCWS component operability test

Perform CCWS flow path verification

Perform CCWS pump test

Perform CCW flow balance

Determine CCWS leak rate from RCS
K1l. Knowledge of the physical connections and / or cause-effect

relationships between CCWS and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Kl1.01 Service water system . . . . ¢ ¢ ¢ ¢ o s o s o o o o . 3.2 3.3
K1.02 Loads cooled by CCWS .« ¢ « o o ¢ o o o o o o o o« o « « 3.2 3.4
K1.03 Radiation monitoring systems . « ¢« ¢« ¢« ¢« ¢« ¢« ¢« o o« » « 2.7 3.0
K1.04 Reactor coolant system, in order to determine source (s)

of RCS leakage into CCWS . . ¢ & ¢ = « ¢ o o o o« o « o« 2.9 3.1
K2, Knowledge of electrical power supplies to the following:

(CFR 41.7)
K2.01 COW PUMPS « « « « o o o o o« o = o o o o o o o« « o « « = 2.9 3.0
K2.02 CCW ValVeB =« « o o o o o o o o o o o o o o o o o o o o 2.9 2.9
K3. Knowledge of the effect that a loss or malfunction of

the CCWS will have on the following:

(CFR 41.7 / 45.6)
K3.01 Loads cooled by CCHS .« ¢ « o « ¢ o o o o ¢ s o o o o o 2.9 3.3
K4. Knowledge of CCWS design feature(s) and or interlocks

which provide for the following:

(CFR 41.7)
K4.01 Automatic start of standby pump « ¢« ¢« ¢« ¢« o ¢ + o + o « 3.4 3.9
K5. Knowledge of the operational implications of the following

concepts as they apply to the CCWS:

(CFR 41.5 / 45.3)
K5.01 Chemistry control . . . ¢ ¢« ¢ ¢« ¢ o ¢ ¢ o o o o« o« « « « 1.9 2.0
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IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO
K6 Knowledge of the effect that a loss or malfunction of

the following will have on the CCWS:
(CFR 41.7 /[ 45.7)

Ks.ol valves L] . L] Ld L] - L] - L] Ll L3 - L3 - . * L] * . L] * - . L] 2.7 2.8
K6.02 Sensors and detectors « « « ¢ ¢ ¢ ¢ . e e s 6 s s s s o 2.3 2.4
K6.03 Controllers and positioners . . « « « o ¢ ¢ o s o o o « 2.4 2.6
K6.05 PumpsB « « ¢ o ¢ o o o o o o o o o o o o o o o o o o o o 3.0 3.1
K6.05 MOEOXS ¢ ¢ o o ¢ o o o o o o o o o o o o o o o o o o« o« 2.8 2.9
K6.06 Heat exchangers and condensers . . « ¢« « « ¢ ¢« « « o o 2,9 2.9
K6.07 Breakers, relays, and disconnects « « « « ¢ o ¢ o o o o 2.7 2.8
No. ABILITY
Al. Ability to predict and / or monitor changes in parameters

associated with operating the CCWS controls including:

(CFR 41.5 / 45.5)
Al.ol ccw flow rate * L] L - *® . L] . L] L] L . * o . * L] * * . * 2.8 2.8
Al1.02 CCW temperature . « ¢« ¢« ¢« ¢ o o ¢« o o o o o o o o o o o 2.8 2.8
A71.03 CCH Pressure . o« « o o o o o o s o o o s o o o o o o o 2.7 2.7
Al1.04 Surge Tank Level . . . ¢ ¢ o ¢ o o o o o s o s o « o o« 2.8 2.8
A2, Ability to (a) predict the impacts of the following on the

CCWS and (b) based on those predictions, use procedures to

correct, control, or mitigate the consequences of those

abnormal operation:

(CFR 41.5 / 45.6)
A2.01 Losg Of CCH DUMP ¢ ¢ o ¢ o ¢ ¢ o o o o o o o o o o o » 3.3 3.4
A2.02 High/low surge tank level . . . +. « ¢ o« ¢ o o« « « s » « 2.8 3.0
A2.03 High/low CCW temperature . . . « « ¢« o o o o o o « o o 2.9 3.0
A2.04 Radiation monitoring system alarm . . . . . . . . . . . 2.9 3.0
A3. RAbility to monitor automatic operations of the CCWS including:

(CFR 41.7 [/ 45.7)
A3.01 Setpoints on instrument signal levels for normal operations,

warnings, and trips that are applicable to the ccws . . 3.0 3.0
Ad. Ability to manually operate and / or monitor in the

control room:

(CFR 41.7 [/ 45.5 to 45.8)

A4.01 CCW indications and control . ¢« ¢ ¢ ¢ ¢ « o ¢ o « « « « 3.1 3.0



3.9

239003
271000
288000
272000
268000
290002
233000
261000

290003

Radioactivity Release

Main Steam Isolation Valve Leakage Control System

offgas System

Plant Ventilation Systems
Radiation Monitoring System
Radwaste

Reactor Vessel Internals

Fuel Pool Cooling and Clean-up
Standby Gas Treatment System

Control Room Heating, Ventilation and Air Conditioning
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SYSTEM: 239003 MSIV Leakage Control System

TASK: Perform one train MSLCS inoperable surveillance
Perform main steam leakage control system operational test (write in
Perform one train main steam leakage control system operability
surveillance (write in)
Perform monthly main steam leakage control system DIV 1 and DIV 2 fan
and heater tests (write in)

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1. Knowledge of the physical connections and/or cause-

effect relationships between MSIV LEAKAGE CONTROL

SYSTEM and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Main steam system: BWR-4,5,6(P-Spec) .« o e o « o 3.3 3.4
K1 02 Standby gas treatment system* BWR-4,5, 6(P-Spec) . . 2.9 3.0
K1l 03 Main steam line pressure instrumentatlon- BWR~

4,5,6(P-Spec) . T I 3.1
K1.04 A. c. electrical distrlbutlon. BWR-4,5,6(P-Spec) . . . 2.7 2.8
K1.05 Steam tunnel: BWR-4,5,6(P~SpeC) . o« ¢ o o o « o o » « 2.9 2.9
K1.06 Radwaste system: BWR-4 5,6 (P-Spec) e o o o s s o o+ 2.4 2.4
K1.07 Floor drainage system: BWR—4 5,6 (P-Spec) . e « « 1.9% 1,9%
K1l.08 Nuclear boiler instrumentation° BWR-4,5, 6(P-Spec) « . 2.8 2.8
R2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Motor operated valves: BWR-4,5,6(P-Spec) .- . e o o 2.,3% 2.,3%
K2.02 Leakage control system blowers. BWR-4,5, 6(P-Spec) e o 1.9% 2.0%*
K2.03 Leakage control system heaters: BWR-4.5,6(P-Spec) . . 1.9% 2.0%
K3. Knowledge of the effect that a loss or malfunction of

the MSIV LEAKAGE CONTROL SYSTEM will have on

following:

(CFR 41.5 / 45.3)
K3.01 tRadiation release to the environment: BWR-4,5,6(P-

SPEC) o o o o o o o o o o o o o o o o o o o s s o o o o 3.3 4.0
K4. Knowledge of MSIV LEAKAGE CONTROL SYSTEM design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Performance of its safety function following a loss of

offsite power: BWR-4,5,6(P=SPEC) « « ¢ ¢ o o o o o o +» 3.2 3.5
K4.02 Performance of intended safety function following any

single active component failure: BWR-4,5,6(P-Spec) . . 3.0 3.4
K4.03 The prevention of inadvertent system operation: BWR-

4,5,6(P-SPQC) e o o o e o e o o o e 6 e ° o e e e e s+ o 209 3-2
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SYSTEM: 239003 MSIV Leakage Control System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K4.04 Surveillance for system operability: BWR-4,5,6 e o o 2.4 2.8

K4.05 Assurance that any MSIV leakage will pass through the
system and into standby gas treatment prior to release

to the atmosphere: BWR-4,5,6(P-Spec) e o e e o o o o 2.4* 2.8%
K4.06 The depressurization of main steam piping prior to

routing leakage through system: BWR-4,5,6 . . . . . . 3.1 3.3
K4.07 The reduction of MSIV leakage temperature: BWR-

4,5,6(P-Spec) e o o o o o o o o s o s s s e e o e s . 2.4 2.4
K4.08 Prevention of collected condensate in system bleed

lines: BWR~4,5,6(P-Spec) e e o o o o o o o s o s s o 2.3 2.4
K4.09 The dilution of MSIV leakage: BWR-4,5,6(P-Spec) . . . 2.4 2.4
KS. Knowledge of the operational implications of the

following concepts as they apply to MSIV LEAKAGE

CONTROL SYSTEM :

(CFR 41.7 / 45.4)
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the MSIV LEAKAGE CONTROL

SYSTEM :

(CFR 41.7 [ 45.7)
K6.01 A.C. electrical distribution: BWR-4,5,6(P-Spec) . . . 2.8 3.0
K6.02 Standby gas treatment system: BWR-4,5,6(P-Spec) . . . 2.8 3.0
K6.03 Nuclear boiler instrumentation: BWR-4,5,6(P-Spec) . . 2.6 2.9

ABILITY
al, Ability to predict and/or monitor changes in

parameters associated with operating the MSIV LEAKAGE

CONTROL SYSTEM controls including:

(CFR 41.5 / 45.5)
aAl.01 Main steam line pressure: BWR-4,5,6 . . . . . . . . . 3.1 3.1
Al1.02 Heater operation: BWR-4,5,6(P-SPEC) . « « « + « o« & o« 2.6 2.6
Al.03 Dilution air flow: BWR-4,5,6(P-SPEC) « « « « « o« « « « 2.4 2.6
Al.04 Status indicating lights and alarms: BWR-4,5,6 . . . . 2.9 2.8
Al1.05 System lineup: BWR=4,5,6 « ¢ « ¢« o ¢ o o« o« « « « « « + 3.0 2.9
Al.06 MSIV leakage flow: BWR=4,5,6 . . « ¢ ¢ &« ¢« o 4 o« o« « « 2.6 2.6
Al.07 Reactor building temperature: BWR-4,5,6(P-Spec) . . . 2.7 2.7
A2. Ability to (a) predict the impacts of the following on

the MSIV LEAKAGE CONTROL SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Inboard MSIV valve leakage: BWR-4,5,6 . . . . . « . . 2.8 3.2
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SYSTEM: 239003 MSIV Leakage Control System

Taske as noted previously

IMPORTANCE
K/A NO. ABILITY RO SRO
A2.02 Outboard MSIV valves leakage: BWR-4,5,6 . . . . . . . 2.9 3.3
A2.03 Low dilution air flow (inboard and/or outboard):
BWR-4,5, 6 (P-Spec) . o 2 2.7
A2.04 Outboard system logic failure. BWR-4,5,6 e o o o o o 2.7 3.0
A2.05 Inboard system logic failure: BWR-4,5,6 . . . . . . . 2.7 3.0
A2.06 Blower failure: BWR-4,5,6(P-SpeC) . « « ¢« ¢« ¢« o o« o« « 2.6 2.6
A2.07 Heater failure: BWR-4,5,6(P-Spec) . . e o e s s e . 2.4 2.4
A2.08 Motor operator valve failure(s): BWR-4, 5,6 e e o o o 2.8 3.0
A2.09 Outboard main steamline high pressure: BWR-4,5,6(P-
Spec) e o o o 8 o o s s s s o s e o o e s e e e e o . 2.8 3.0
A2.10 A.C. distribution power failures: BWR-4,5,6 . . . . . 2.8 3.0
A2.11 High reactor pressure: BWR-4,5,6 e o o o s o o o o« « 3.1 3.3
A2.12 MSIV valve failure to close: BWR-4,5,6 e o o o o o » 3.5 3.8
A3. Ability to monitor automatic operations of the MSIV
LEAKAGE CONTROL SYSTEM including:
(CFR 41.7 [ 45.7)
A3.01 System logic initiation: BWR-4,5,6(P-Spec) e e « o« « 3.0 2.8
A3.02 Main steamline pressures: BWR~4,5,6 . . . . . . . . . 3.1 2.8
A3.03 Dilution air flaws: BWR-4,5,6(P-Spec) . « . « « « « . 2.4 2.3
A3.04 MSIV leakage flows: BWR-4,5,6(P-Spec) . « « « « « + « 2.8 2.6
A3.05 Heater operation: BWR-4,5,6(P-Spec) . . « « « « « « o+ 2.3 2.2
A3.06 System status lights and alarms: BWR-4,5,6 e s s s o 2.8 2.8
A3.07 System lineups: BWR-4,5,6 . « ¢« « ¢ ¢ o o o o « « o o 3.1 2.9
A3.08 Blower operation: WR—4 5, 6(P-Spec) . . e e e e o . 2.4 2.3
A3.09 Reactor building temperature° BWR-4,5, 6(P-Spec) e e o 2.6 2.5
A4. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)
A4.01 Manually initiate system operation: BWR-4,5,6(P-Spec)
L Ll L2 L] - * L] L3 . L] o Ld L4 . L] L] - * L] L d . L] -» L] L3 . . 3.2 302
A4.02 tSurveillance testing: BWR-4,5,6(P-Spec) . e o o o« « 2.5 2.8
A4.03 Main steamline pressures: BWR-4,5,6 . . . . . . . . . 3.3 3.2
A4.04 Dilution air flows: BWR-4,5,6(P-Spec) . . « « « « « « 2.5 2.4
A4.05 MSIV leakage flows: BWR-4,5,6(P-Spec) . . « « « « « « 2.8 2.7
A4.06 Heater operation: BWR-4,5,6(P-Spec) . « « « « « + + - 2.4 2.3
A4.07 System status lights and alarms: BWR-4,5,6(P-Spec) . 2.8 2.7
A4.08 System lineups:, BWR-4,5,6(P-Spec) .« « « « « « « « + o 3.1 2.9
A4.09 System reset: BWR-4,5,6(P-Spec) . « « « « o « « « o - 3.0 2.8
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SYSTEN:

TASK:

K/A NO.

K1l.

K1.01
K1.02
K1l.03
K1.04
K1l.05
K1.06
K1.07
Ki.08
K1l.0%
Kl.10
K1l.11
K1l.12
K1l.13
K1l.14

K2.

kK2.01

K3.

K3.01
K3.02

K4.

271000 Ooffgas Systen

Conduct lineups on the offgas system

Startup the offgas system

Monitor the offgas system

Operate the recombiner Operate

XE-KR removal equipment

Secure the offgas system

Conduct offgas line isoclation logic system functional test
Conduct offgas system automatic isolation and closure test
Conduct offgas process radiation monitor instrument functional test
Conduct steam jet air ejector offgas line isolation logic system
functional test

IMPORTANCE
KNOWLEDGE RO 8RO
Knowledge of the physical connections and/or cause-
effect relationships between OFFGAS SYSTEM and the
following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)
Condenser air removal system . . &+ « « « « « « « . . . 3.1 3.1
Process radiation monitoring system e e e o o s o o o 3.1 3.3
Elevated release point . . . . . & ¢ 4 4 ¢ ¢ ¢ o o . . 2.7 3.0
Condensate system e s o e s o e o e o e s e o e s e s 2.7 2.7
Radwaste system © e o e o s e s s s e e s e e e e e s 2.3 2.5
Main steam system e o 4 s o s o o s o s s e e s e+ . 2.8 2.9
Plant air systems e e e s o e o e o o o e s s e o o o 2.7 2.7
Oxygen injection system: Plant-Specific . . . . . . . 2.3 2.3
Component cooling water systems e e s e o s o o s s . 2.6 2.6
Condenser VACUUM .« & « « o o o o o o o = « o « o o « o 3.2 3.3
tStation radiocactive release rate . . . . . . . . . . . 3.1 3.6
A.C. electrical distribution . . . . . . . . . . .. . 2.3 2.4
Process sampling system e e o s a6 o o e o e o e s . 2.6 2.8
Radwaste sparging air: Design-Specific e o s e o o o 2,0 2.5

Knowledge of electrical power supplies to the
following:
(CFR 41.7)

GlyCOl PUMPS ¢ ¢ & « « o o o o o o o o o o o o o o o o 1.5%
Knowledge of the effect that a loss or malfunction of

the OFFGAS SYSTEM will have on following:

(CFR 41.5 / 45.3)

Condenser vacuuM . « o« « ¢ « o « o o o o o o o o o o o
toff-site radiocactive release rate e e o o o o o o o o

ww

Knowledge of OFFGAS SYSTEM design feature(s) and/or
interlocks which provide for the following:
(CFR 41.7)
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SYSTEM: 271000 Offgas System

Tasks as noted previously

IMPORTANCE

K/A No. KNOWLEDGE RO SRO
K4.01 Dilution of hydrogen gas concentration . . . . .+ 2.9 3.3
K4.02 Prevention of the poisoning of the recombiner catalyst

by the presence of water . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o ¢ o o« 2.6 2.7
K4.03 Maintenance of sufficient oxygen gas inventory to

allow for complete hydrogen recombination: Plant-

Specific . . . . e o o 2.4 22.8
K4.04 The prevention of hydrogen explosions and/or fires . . 3.3 3.6
K4.05 RedundancCy =« o « o o o o o o o o o o s o o o o o o o o 2.6 2.6
K4.06 Decay of fimssion product gases to particulate

daughters . e o o s o o o o o o 2.7 2.9
K4.07 Maximizing charcoal bed efficiency e e o o o o o s o s 2.6 2.7
K4.08 Automatic system isolation . « ¢ ¢ ¢ ¢ ¢ o o o 0 0 . . 3.1 3.3
K4.09 Filtration of radicactive particulate e e s e e e« . . 2.8 3.1
KS. Knowledge of the operational implications of the

following concepts as they apply to OFFGAS SYSTEM :

(CFR 41.7 [ 45.4)
K5.01 Air operated valve operation . . . ¢« . ¢ 4 + 4 + o . . 2.3 2.3
K5.02 Heat removal mechanisms e o e o s o e s s s s s s e . 2.2 2.2
K5.03 Heat addition mechanisme . . ¢ « ¢ ¢ ¢ ¢ ¢ o o o o o o. 2.2% 2,2
K5.04 Hydrogen concentration measurement . . . . . . . . . . 2.9 3.1
K5.05 Oxygen concentration measurement . . . . . . . . . . . 2.8 2.9
K5.06 Catalytic recombination o o s o e o e o e s e o s e o 2.7 2.7
K5.07 Radioactive decay e o o o e o o s o o o o s e o o s o 2.7 2.9
K5.08 Charcoal absorption of fission product gases . . . . . 2.5 2.6
K5.09 Hydrogen and oxygen recombination B I 2.8
K5.10 Decontamination factors e o e o o & o . e o o o o 2.0 2,3%
K5.11 Explain the necessity of reducing relative humidity

for carbon bed filters. e e o o o o o o s e e e s o s 2.6 2.8
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the OFFGAS SYSTEM :

(CFR 41.7 [/ 45.7)
K6.01 Plant air systems e o o o s s 6 o 6 6 o o o o o o o o 2.7 2.8
K6.02 Process radiation monitoring system . .. ... ... 3.0 3.2
K6.03 Component cooling water systems . . . . ¢« + ¢« « o+« . 2.4 2.4
K6.04 Dilution steam . . . . ¢ ¢ ¢ o ¢ o o o o o o« o o o « + 2.8 2.8
K6.05 Heating steam: Design-Specific .« . e e e s o s .o 2.4 2.4
K6.06 Oxygen injection system: Plant-SpeCific e« o o o o o s+ 2.5 2.5
K6.07 A.C. electrical distribution . . . . . . . . . . . . . 2.4 2.5
K6.08 Condenser air removal system . . . . . « . « « o o « « 2.9 3.0
K6.09 Fuel cladding integrity . . . « ¢ ¢ ¢« ¢« v ¢ ¢ « « « . 3.4 3.6
K6.10 Condensate system flow . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o o o o « 2.7 2.8
K6.11 Condenser vacuUuMl . « « « « o o o o o o o« o =« o o« « « « 3.2 3.3
K6.12 Glycol system e o o o o o & e s e o o e s e o o e s o 2JA*x 2.2%
K6.13 Plant exhaust: BWR-~1 e o o e o o e s o s e s s s « s 3.0 3.4
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SYSTEM: 271000 Offgas System

Tasks as noted previously

IMPORTANCE

K/A NO. ABILITY RO SRO
Al. Ability to predict and/or monitor changes in

parameters associated with operating the OFFGAS SYSTEM

controls including:

(CFR 41.5 / 45.5)
Al.01 COndenser VACUUM .« o « « o « o o o o o o o o o . 3.3 3.2
Al.02 Station radiocactive release rate . . . + ¢« ¢« . « . . . 3.0 3.6
Al.03 Preheater discharge temperature e e s e e s e e e e s 2,2 2.3
Al1.04 Recombiner catalyst temperature e e e s e e e e e o o 2,2 2.4
Al1.05 Cooler condenser discharge temperature . . . . . . . . 2.2*% 2.4
Al.06 Filter differential pressure . . . . « « &« ¢« « o« « « « 2.4% 2.5
aAl.07 Charcoal bed humidity e o s e o o e o o e o o o s s . 2.4* 2.5
Al.08 System flow ® o o s e e e s e e e e s e o e o+ s s . 3.1 3.1
Al.09 Charcoal bed temperature . . . ¢« ¢ ¢« ¢« ¢ ¢ ¢« o o o« o « 2.1% 2.4
Al.10 Charcoal vault temperature . . . . ¢« « ¢ « ¢ « « « o« « 2.3 2.5
al.1l1 Offgas condenser temperatures e ¢ o o o o o o o o o o 2.3 2.4
Al.12 Process radiation monitoring indications . . . . . . . 3.1 3.5
Al.13 Hydrogen gas concentration . . . . ¢« ¢ ¢« ¢ ¢« ¢« « « « . 3.2 3.7
Al.14 Oxygen gas concentration . . . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 2.7 3.0
Al.15 Steam SUPPly PreSSUXES .« v o o o + s o o o o o o o o « 2.7 2.8
az. Ability to (a) predict the impacts of the following on

the OFFGAS SYSTEM ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 Low condenser vaCuumM . . « « « « o o o o o o« « « « « « 3.1 3.3
A2.02 Low dilution steam flow e o o e o e e s e e o o s+ o s 2.9 3.1
A2.03 Main steamline high radiation e 1 3.8
A2.04 Offgas system high radiation . . . . . . . . . . . . . 3.7 4.1
A2.05 High charcoal bed humidity . . . « ¢« ¢ ¢« ¢« ¢« « « . . . 2.5 2.9
A2.06 Offgas system holdup volume explosion/ fire e « o « « 3.5 3.9
A2.07 Low oxygen injection flow: Plant-Specific . . . . . . 2.7 3.3
A2.08 A.C. distribution failures . . . . ¢« + ¢ ¢« ¢ « « « « . 2.5 2.7
A2.09 Valve ClOSULeS . « ¢ « « ¢ o o o s o o « s o o o o o« « 2.6 2.8
A2.10 Offgas system high flow e e e s o s e s e o e o o « & 3.1 3.3
A2.11 Offgas system low flow . . . . + ¢ ¢ 4 4 ¢ « ¢« « « « . 2.8 2.9
A2.12 Recombiner high temperature e e e e e e o o o e o o s 2.7 2.9
A2.13 Recombiner low temperature . . . o ¢ ¢« ¢ « o« o « o « o« 2.4 2.8
A2.14 Offgas filter high differential pressure . . . . . . . 2.6 2.8
A2.15 Air intrusion o s 6 e e s e o e o o s e o o o o o s o 2.7 2.9
A2.16 Loss of offgas system loop seals . . + « « +« « & « « . 2.9 3.2
A2.17 Reactor power changes e e o e s o e s e s e o s o s o+ 2.9 3.1
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S8YSTEM: 271000 Offgas System

Taske as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
A3. Ability to monitor automatic operations of the OFFGAS

S8YSTEM including:

(CFR 41.7 / 45.7)
A3.01 Automatic system isolations e e e o o o o o s o e o o 3.3 3.3
A3.02 System flOoWS .« ¢ o« o« o o o o ¢ o o o o s s o s o o o o 2.9 2.8
A3.03 System temperatures e o o e o o e o s s s e e o o o s 2.8 2.8
A3.04 tStation radioactivé release rate: Plant-Specific . « 3.0 3.8
A3.05 System indicating lights and alarms o e o e o o o o o 2.9 2.9
A3.06 System differential pressures e ¢ e e o o o e o o o o 2,5 2.5
A3.07 tProcess radiation monitoring system indications e o o 3.4 3.6
Ad. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 [/ 45.5 to 45.8)
A4.01 Reset system isolations e o o e e s o s s e e e s e o 2.8 2.8
A4.02 System flows .« o« ¢ ¢ ¢ ¢ ¢ ¢ o o o o % o s o o o o o « 2.9 2.9
24.03 System temperatures e o o o o o e e o o s o e o o o o 2.8 2.8
A4.04 Condenser VACUUM .« « « « o o o o o o o o o o o o o o « 3.4 3.5
A4.05 Station radioactive release rate . . . . . . . . . . . 3.2 3.9
A4.06 System indicating lights and alarms e o e o o o s o o 3.3 3.2
A4.07 System differential pressures . . . . ¢« ¢« ¢« + + « . o 2.4 2.5
A4.08 Process radiation monitoring system e o o o o o s o o 3.2 3.6
A4.09 Offgas system controls/components e e o o o o s o o & 3.3 3.2



- -~ e e - (G

SYSTEM: 288000 Plant Ventilation Systems

TASK: Shift ventilation lineups for various modes
Place charcoal filters in service
Remove charcoal filters from service
Operate ventilation fans
Operate air conditioning chiller units
Operate ventilation heating units
Monitor operation of heating, ventilation and air conditioning units
Perform main control room emergency fan and damper operability test
(write in)

IMPORTANCE

K/A NoO. KNOWLEDGE RO 8RO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between PLANT VENTILATION SYSTEMS

and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 A.C. electrical e e o o s o o o o o e o o e e o o o o 2.6 2.6
Kl.02 Secondary containment © e o e o s e s o e s e o e o & 3.4 3.4
K1.03 Standby gas treatment .« . . . . e o e o o o o 3.7 3.7
K1.04 Applicable component cooling water system. Plant-

Speclflc * L] * . . . * L] L) . . * * L] . L] * L] L] . . . L d 2.6 2.6
K1.05 Process radiation monitoring system . . . . . . . . . 3.3 3.6
K1.06 Plant air systems e o e o o o s s o e o o o o o o o o 2.7 2.7
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Reactor building supply and exhaust fans: Plant-

Specific . . . . . . . o o e+ 2.4 2.4
K2.02 Auxiliary building supply and exhaust fans (turbine

building/ radwaste building): Plant-Specific e o o o 1.8 1.9%

K3. Knowledge of the effect that a loss or malfunction of
the PLANT VENTILATION SYSTEMS will have on following:
(CFR 41.5 / 45.3)

K3.01 Secondary containment temperature: Plant-Specific . . 2.8 3.0
K3.02 Reactor building temperature: Plant-Specific « e e . 2.9 3.1
K3.03 Auxiliary building temperature: Plant-Specific e o« o 2.5 2.5
K3.04 Secondary containment pressure: Plant-Specific e o« . 3.2 3.3
K3.05 Reactor building pressure: Plant-Specifiec . . . . . . 3.1 3.3
K3.06 Auxiliary building pressure: Plant-Specific . . . . . 2.4*% 2.4
K4. Knowledge of PLANT VENTILATION SYSTEMS design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 Automatic initiation of standby gas treatment system . 3.7 3.9
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SYSTEM:

288000 Plant Ventilation Systems

Tasks as noted previously

K/A No.

K4.02
K4.03

Ks.

K5.01
K5.02
K5.03

K6.

K6.01
K6.02

K6.03

Al.

Al.01
Al.02
Al.03

A2,

A2.01
A2.02
A2.03
A2.04

A2.05

A3.

A3.01

KNOWLEDGE

Secondary containment isolation o e e o o o o o o
Automatic starting and stopping of fans e e o o o

Knowledge of the operational implications of the
following concepts as they apply to PLANT VENTILATION
SYSTEMS :

(CFR 41.7 / 45.4)

Airborne contamination control . . . . . . . 4 o . .
Differential pressure control e o o ¢ o o o o o o
Temperature control e e o o s o o e s e s o o o o

Knowledge of the effect that a loss or malfunction of
the following will have on the PLANT VENTILATION
SYSTEMS

(CFR 41.7 / 45.7)

A.C. electrical o o . . « o e s o s
Applicable component coollng water system- Plant-

specific L] L] L . L] * L] [ ] * L] L] * L] [ ] L] L] L] L] . L] L]
Plant air systems e e o o o o o o o o o o s e e e o

ABILITY

Ability to predict and/or monitor changes in
parameters associated with operating the PLANT
VENTILATION SYSTEMS controls including:

(CFR 41.5 / 45.5)

Filter differential pressure . . . « « o o o o o « «
Fan differential pressure e o o o o e o o s s o o
Area temperatures © e o o s s 6 6 o o o e e o e o o

Ability to (a) predict the impacts of the following on
the PLANT VENTILATION SYSTEMS ; and (b) based on those
predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions
or operations:

(CFR 41.5 / 45.6)

High drywell pressure: Plant-Specific . . . .
Low reactor water level: Plant-Specific . . .
Loss of coolant accident: Plant-Specific o .
High radiation: Plant-Specific o e o o o o 0w

Extreme outside weather conditions: Plant-Specific

e o o

Ability to monitor automatic operations of the PLANT
VENTILATION SYSTEMS including:
(CFR 41.7 / 45.7)

Isolation/initiation signals . . . « « ¢ « ¢« & + o« &

IMPORTANCE
RO SRO
3.7 3.8
2.8 2.9
3.1 3.2
3.2 3.4
2.5 2.6
2.7 2.7
2.5 2.5
2.7 2.7
2.2% 2.2%
2.2* 2,2%
2.4 2.4
3.3 3.4
3.4 3.6
3.5 3.7
3.7 3.8
2.6 2.7
3.8 3.8
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SYSTEM: 288000 Plant Ventilation Systems

Tasks as noted previously

K/A NO. KNOWLEDGE

Ad. Ability to manually operate and/or monitor in the
control room:

A4.01 Start and stop fans © o o o s 6 o 6 6 4 e o o o
24.02 Area temperature . . . ¢ ¢ ¢ ¢ ¢ o s o o o o o o
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SYSTEM: 272000 Radiation Monitoring System

TASK: Perform lineups of the area radiation monitoring system
Operate area radiation monitors
Monitor area radiation
Perform lineups of process radiation monitoring system
Operate process radiation monitors
Monitor process radiation monitor operation
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

K1. Knowledge of the physical connections and/or cause-
effect relationships between RADIATION MONITORING
SYSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

K1.01 Main steam system . e e s s o e o o o o+ 3.6 3.8
K1.02 Ooffgas systenm (augmented offgas) Plant-Specific . .o 3.2 3.5
K1.03 Stack gas: Plant-Specifiec . . . ¢« ¢« ¢« ¢ ¢ ¢ &« ¢« « « . 3.3 3.6
K1.04 Applicable component cooling water system e o o o s o 2.9 2.9
Kl 05 Radwaste system e e o o s s s o o e o o o e e e o« o 2.8 3.1
K1.06 Reactor building ventilation systems: Plant-Specfoc . 3.2 3.3
K1.07 Isolation condenser: Plant-Specifie . . . . . . . . . 3.0 3.2
K1.08 Reactor protection system e o o o o o e s o e o o o s 3.6 3.9
K1.09 Primary containment isolation system . . . e« o o o « 3.6 3.8
K1.10 Reactor building refuel floor: Plant-Spec;fic e o o o+ 3.4 3.6
Kl.11 Reactor building overhead crane; Plant-Specific e e o 2.1% 2.4%
Kl.12 Reactor building . . ¢ ¢« ¢ ¢ ¢ ¢ o ¢ ¢ o o o « o o o o 3.1 3.2
K1.13 Turbine building . « ¢ o« o« o« o o o o o s o o o o s o o 2.9 3.0
Kl.14 Radwaste building: Plant-Specifie . . . . . . . . . . 2.7 2.8
K1l.15 Filter building: Plant-Specifie . . . . . . . . . . . 2.8 3.0
K1.16 Process COMPULEr .« ¢ « o o o o o o o o o o o o o o o o 2.2*% 2,3*
K1.17 SPDS/ERIS/CRIDS/GDS: Plant-Specific . . « « « « « « . 2.4 2.7
K1.18 Primary containment/containment building: Plant-

Specific - L] * L] * . L] * - - * - - L] * L] - o - L] o - L] 3 o 1 3 L] 1
Kl1.19 Drywell .« . D P § 3.2
K1.20 tAuxiliary buxldlng. Plant-Specific e o s s s o o o+ 2.8 3.0
Kl.21 Circulating water: Plant-Specific . . . . . . ¢« . . . 2.3 2.4
K1022 Fuel building: mark-III e o ¢ o o o o ¢ o o o & o o o 3.0 304
K1.23 Continuous air monitoring: Plant-Specific . . . . 3.0 3.3
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 Main steamline radiation monitors . . . . . . . . . . . 2.5 2.8
K2.02 Offgas radiation monitoring system . . . . . . . . . . 2.5 2.8
K2.03 Stack gas radiation monitoring system e« o o s o o o + 2,5 2.8
K2.04 Process liquid radiation monitoring system . . . . . . 2.3 2.5
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SYSTEN:

272000 Radiation Monitoring System

Tasks as noted previously

K/A NO.
K2.05

K2.06
K2.07

K3

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07

K3.08
K3.09
K3.10

K4.

K4.01
K4.02

K4.03

K5.01

K6

K6.01

K6.02
K6.03

RKNOWLEDGE

Reactor building ventilation monitors: Plant-Specific

Area radiation monitors e o s o o o s 6 6 o s e o @
Control room ventilation monitors: Plant-Specific .

Knowledge of the effect that a loss or malfunction of
the RADIATION MONITORING System will have on
following:

(CFR 41.5 / 45.3)

tStation liquid effluent release monitoring .
tstation gaseous effluent release monitoring
Station area radiation monitoring o o e o
Main steam system e e o e o s s s s 0 e o o
Offgas system o o e o o o e o o o o
Reactor building ventilatlon. Plant-Specific
Reactor building overhead crane operation: Plant-
Specific . . . e o e o s o s o e s s e o
tAuxiliary buildlng ventilatlon. Plant-Specific
Radwaste building ventilation: Plant-Specific .
Control room ventilation: Plant-Specific o o e

e o o & o o

Knowledge of RADIATION MONITORING System design
feature(s) and/or interlocks which provide for the
following:

(CFR 41.7)

Redundancy . . . « e s e © e s o e s e s e o
Automatic actions to contain the radioactive release
in the event that the predetermined release rates are
exceeded .+ . . . . . o e e e s o s s s e e o s s o
Fail safe tripping of process radiation monitoring
logic during conditions of instrument failure « o

Knowledge of the operational implications of the
following concepts as they apply to RADIATION
MONITORING SYSTEM :

(CFR 41.7 / 45.4)

Hydrogen injection operation’s effect on process
radiation indications: Plant-Specific . . . . . . .

Knowledge of the effect that a loss or malfunction of
the following will have on the RADIATION MONITORING
SYSTEM :

(CFR 41.7 [/ 45.7)

Reactor protection system e s o s o e o o s o s e
D . c L] power L] L . L] L] * L] L] . L] L] L] . L] L] * L] L] L] L] L]
B.C. POWEBE o ¢ o ¢ o o o o o o o o o o o o o o o o o
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IMPORTANCE
RO 8RO
2.6 2.9
2.1 2,.2%
2.2% 2.4%
3.2 3.8
3.1 3.8
3.2 3.4
3.7 3.8
3.5 3.7
3.4 3.6
2.4* 3.0
2.9 3.3
2.8 3.1
2.9 3.3
2.7 2.8
3.7 4.1
3.6 3.9
3.2 3.5
3.0 3.2
2.5 2.7
2.8 3.0



- - A 4 s e T Ak st ettt it bl KOO ST LRl ot e R B A s ettt 2 M e i

SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6.04 Procesgs COMPULBY « ¢ o o ¢ o o o o o o o s o o o o o o 2,0 2,2%
K6.05 SPDS/ERIS/CRID/GDS: Plant-Specific .« + « « o o « « o 2.1% 2.4*
K6.06 Continuous air monitoring: Plant-Specifi e e o e o . 2.4 2,6

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the RADIATION

MONITORING SYSTEM controls including:

(CFR 41.5 / 45.5)
Al.01 Lights, alarms, and indications associated with normal

Operations e e 6 e e e e e e o s o © © e e o o ¢ ¢ o o 3-2 302
Al.02 Lights, alarms, and indications associated with

surveillance testing . . . . . . . . ¢ ¢ . . 0 0 . . . 2.9 2.9
A2. Ability to (d) predict the impacts of the following on

the RADIATION MONITORING SYSTEM ; and (b) based on

those predictions, use procedures to correct, control,

or mitigate the consequences of those abnormal

conditions or operations:

(CFR 41.5 / 45.6)
A2.01 Fuel element failure . . . « ¢ ¢ ¢ ¢ o ¢ o« ¢ o o « & o« 3.7 4.1
A2.02 Reactor protection system power failure e o o e« o o o 3.3 3.6
A2.03 A.C. electrical failure . . « ¢ ¢ ¢ o o o o ¢ o o o o 2.9 3.1
A2.04 D.C. electrical failure e e e e s e e s e e s e e s s 2.7 2.8
A2.05 Loss of dilution steam . . . . ¢« ¢ ¢ ¢ ¢ ¢ o o o « « « 2.5 2.6
n2.06 Downscale trips e o o o o o o o o o o o o s o e o o o 2.8 2.9
A2,07 Hydrogen injection operation: Plant-Specific e o o o 2.6 2.8
A2.08 Offgas system failure e o s e e o o o e 6 s s e o o o 2.9 3.1
A2.09 Low fuel pool level e I 3.3
A2.10 Loss of coolant accident . . . . . . . . ¢« . + . . . . 3.9 4.1
A2.11 Leakage and/or breaks from contaminated systems to

atmosphere or to other process systems . . . . . . . . 3.4 3.7
A2.12 tRefuel floor handling accidents/operations . . . . . . 3.3 4.0
A2.13 Low reactor water level during refueling operations . 3.3 3.8
A2.14 Loss of, or inadequate, shielding e o o o e s e o o o 3.2 3.5
A2.15 Maintenance operations . . . « ¢« ¢« ¢ ¢ ¢ o ¢ . . .« . . 2.5 2.7
A2.16 Instrument malfunctions e e s e e o o o o e s o o o o 2.7 2.9
A3. Ability to monitor automatic operations of the

RADIATION MONITORING SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 Main steam isolation indications . . . . . . . . . . . 3.8 3.9
A3.02 Offgas system isolation indications e o e o s s o o « 3.6 3.7
A3.03 Liquid radwaste isolation indications e o o o o o o o 3.1 3.5
A3.04 Radwaste handing interlocks e e o s o o s s e o e o o 2.3 2.8
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SYSTEM: 272000 Radiation Monitoring System

Tasks as noted previously

IMPORTANCE
K/A NO. ABILITY RO 8RO
A3.05 Refuel floor overhead crane operation interrupt:
Plant-Specific . . . e o o o o o o o o s o s o o o 3.0 3.1
A3 06 Ventilation system lsolatlon indications . . . . . . . 3.4 3.4
A3 07 Recorder indications . . « « ¢« ¢ v ¢ ¢ ¢ ¢ ¢« ¢ o « + o 2.8 2.9
A3.08 Meter indications o« . e o o e o s e o o o o s o o o 2.9 2.9
a3.09 Containment isolation Lndxcations e« o o e o o s o « » 3.6 3.5
A3.10 Lights and alarms e e e e s e o e o e o o o o o o+ 3.3 3.2
A3.11 Circulating water system blowdown isolations: Plant~-
Specific & ¢ v 4 i it h e e e e e s e e o s e e s e s 2.6 2.7
Al. Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)
A4.01 Recorder indications . . ¢« ¢« ¢« ¢ ¢ ¢+ ¢ ¢ 4 ¢ ¢ ¢ e o . 2.9 2.9
A4.02 Meter indications e o o e e o s e o s s s o e« s« -« . 3,0 3.0
24 03 Power supply status indicators . . . . . . . . . . . . 2.6 2.6
a4 04 SPDS/ERIS/CRID/GDS + « o « o« « & e e e e e e e e e . 2.5% 2,7
A4.05 tConvert process radiation monitor readxngs to offsite
release rates: Plant-Specific « o o o o o s s o o o 2.3% 3.7%
A4.06 tManually trip process radiation monitor logic e o o o 2.9 3.2
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S8YSTEM: 268000 Radwaste

TASK: Monitor the liquid radwaste system (write in)
Operate the discharge water floor drain system (write in)
Operate the drywell equipment drain pump (write in)
Monitor the liquid radwaste system (waste collection) (write in)
Startup a concentrator/evaporator
Secure a concentrator/evaporator
Perform lineups on the solid radwaste system

IMPORTANCE

K/A No. KNOWLEDGE RO SRO
K1l. Knowledge of the physical connections and/or cause-

effoct relationships between RADWASTE and the

following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Ki.01 Condengate 8YBtemM . « ¢« ¢« o o o o o o o o o o o o o o o 2.2 2.6
K1.02 Plant air systems . . . e o o o s s s e o s 2.1* 2.4
K1.03 Reactor building equ;pment drains. Plant-Specific . . 2.6 2.9
K1.04 Reactor building floor drains: Plant-Specific . . . . 2.7 2.9
K1.05 Drywell equipment drains . . « « « ¢ ¢ ¢ ¢ o o « « . . 2.9 3.2
K1.06 Drywell floor Araing . . « « o« ¢ o o o o o o o o o o o 2.9 3.2
K1.07 Reactor water Cleanup . « « « ¢ ¢ « « o « « o o« o o o« « 2.8 2.9
K1.08 Fuel Pool . . +. «o o o s « o o o o o o o o o s o o o o o 2.7 2.8
K1.09 ECCS BYSBLEMB o« o o o o o o o o o o o o o o o o o o o o 2.6 2.8
K1i.10 Auxiliary steam: Plant-Specific . . . . ¢« ¢« . o + . o 2.2 2.4
Kl.11 Applicable component cooling water system . . . . . . . 2.2 2.4
Kl.12 Suppression pool . . . . ¢ ¢ ¢ . . o . . e o s s o 2.3 2.5
K1.13 Auxiliary building floor drains: Plant-SpeCLflc e« o 2.2 2.4
Kl.14 Auxiliary building equipment drains: Plant-Specific . 2.0*% 2.2
K1l.15 Offgas B8ystem . « ¢« ¢ ¢« ¢ o o o o o o o o o o o o o o« o« 2.3 2.5
K1.16 Circulating water system: Plant-Specific . . . « . . . 2.3 2.5
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K3. Knowledge of the effect that a loss or malfunction of

the RADWASTE will have on following:
(CFR 41.5 / 45.3)

K3.01 RHCU SYBLEM o o ¢ o « o o o o o o o o o o o o o o o o « 2.4 2.5
K3.02 Condensate system . « « « ¢« ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o o o o o o 2.2 2.4
K3 L] 03 Eccs systems * L ] * . L] L] L] L] L] L] * L] L] L[] L] . L] L] . L] L] 2 L] 2 * 2 L] 4
K3.04 Drain SUmpPs . « o« « o o o o o o o o s o o o o s o o o o 2.7 2.8
K3.05 Fuel pools: Plant-Specific . . . ¢« ¢« ¢ ¢ ¢ o ¢ ¢ ¢« « « 2.1 2.4
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SYSTEM: 268000 Radwaste

Tasks as noted previously

IMPORTANCE

K/A No. RNOWLEDGE RO 8RO
K4. Knowledge of RADWASTE design feature(s) and/or

interlocks which provide for the following:

(CFR 41.7)
KS5. Knowledge of the operational implications of the

following concepts as they apply to RADWASTE :

(CFR 41.5 / 45.3)
K5.01 Units of radiation, dose and dose rate . . . . « .« « . 2.7 3.0
K5.02 Radiation hazards and ALARA concept . « « « « o o « « « 3.1 3.6*
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the RADWASTE :

(CFR 41.7)
K6.01 Applicable component cooling water system . . . . . . . 2.2 2.5
K6.02 Plant air systems . . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o s o o o « « 2.3 2.6
K6.03 Building ventilation . . . . . . ¢ ¢« ¢ 4 ¢ 4 ¢+ e . . 2.4 2.7
K6.04 Circulating water « . . . ¢ ¢ ¢ ¢ ¢ ¢ 4 ¢ o o o o o « » 2.1% 2.3

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the RADWASTE

controls including:

(CFR 41.5 / 45.5)
Al L] Ol Radiation level . . L] L ] L] L] * L] L] . . L] L] L] * . . L] L) L] 2 . 7* 3 L4 1*
Al.02 toff-site release . . . . . ¢ . . i ¢ 4 4 4 e 4 e . . . 2.6% 3.6%
A2, Ability to (a) predict the impacts of the following on

the RADWASTE ; and (b) based on those predictions, use

procedures to correct, control, or mitigate the

consequences of those abnormal conditions or

operations:

(CFR 41.5 / 45.6)
A2.01 System rupture . . . ¢ ¢ ¢ ¢ ¢ t o o o e e e s s e e o 2.9 3.5
A2.02 High turbiditywater . . . . . . . . . . ¢ ¢ ¢+ o+ « 2.3 2.7
A2.03 Loss of steam S8UpPly . « ¢ « ¢ ¢ ¢ o o o o o o o o o o« 2.0 2.3
A3, Ability to monitor automatic operations of the

RADWASTE including:

(CFR 41.7 / 45.7)
A4. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 Sump integrators . . . . . . ¢ . i . 4 e 4 s e e . o . 3.4 3.6
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SYSTEM:

TASK:

K/A NO.

K1l.

K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08
K1.09
K1.10
K1.11
K1.12
K1l.13
K1.14
K1.15
K1.16
K1.17
K1.18
K1l.19
K1.20

Kz.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07

KNOWLEDGE

T A TR el i, T

290002 Reactor Vessel Internals

Perform heatup/cooldown of reactor vessel

Knowledge of the physical connections and/or cause-
effect relationships between REACTOR VESSEL INTERNALS

and the following:
(CFR 41.2 to 41.9 / 45

Main steam system . .
Recirculation system
Reactor feedwater syst
HPCI: Plant-Specific
RHR: Plant-Specific
HPCS: Plant-Specific

Isolation condenser: Plant-Sp

RCIC: Plant-Specific
LPCI: Plant-Specific
CRD hydraulic system
CRD mechanism . . . .
SBLC =« o o ¢ o o o »
Relief/safety valves
RWCU . . . . « &« & &
Nuclear boiler instrum
LPCS . ¢ v« o o o« o &
ADS ¢ ¢ ¢ o ¢ o o o o
Loss parts monitoring:
TIP o L] L] - * L] . - L]
Nuclear instrumentatio

.7 to 45.8)

o o o
em.

. o

Hh

¢ o [Hee 0 0 s 8+ s 0 ¢ s [ee o s 0 o

Q

¢ o o o o o o (Do o o o o
Q

n

¢ o Do o ¢ ¢ o o

n .

¢ o (Do o o o o o & s o & e o 0 o o

@ o e o 0 6 0 4 o o o o

o o ¢Fe o 0 e ¢ o
21
e« o e o (he o o 0 o o o
[

.

Knowledge of electrical power supplies to

following:
(CFR 41.7)

¢ 6 ¢ ¢ 9 o o 8 e 0 ° 0 @ & 0 0 o o o
O ® & ¢ & 0 6 ¢ e 0 0 o & ¢ e 0 o s o

the

Knowledge of the effect that a loss or malfunction of
the REACTOR VESSEL INTERNALS will have on following:

(CFR 41.7 / 45.4)

Reactor water level .
Reactor pressure . .
Reactor power . . . .
Plant radiation level

Off-site radiation levels

PCIS/NSSSS . . . . .

Nuclear boiler instrumentation

. e

e o o o

.
.
e o
.

e ¢ o o o

e ¢ o o o o
¢ o o o o+ o

3.9-19

e o o ¢ o o o

e & o o 0 o o

IMPORTANCE

RO SRO
L] . L] . 3'2 3.2
e oo0 3.2 3.2
e e« . 3.2 3.2
e+« .« 3.4 3.5
e ¢« . 3.1 3.2
.« e .+ 3.1 3.
« e+« . 3.4 3.4
. L4 * L 3.1 3.1
« ¢« « . 3.2 3.3
« e+ . 3.1 3.1
e e . 2.9 2.9
« e« . 3.4 3.5
<+ « .« 3.4 3.5
e .. 2.9 3.1
<« .+ . 3.4 3.5
.« .. 3.2 3.4
.+« . 3.3 3.4
e e . 2.1% 2.2%
e e s . 2.5 2.6
« + o o 3.2 3.3
T P 3.3
. . - . 2.9 3.0
- - . . 3.3 3.4
. - . . 2.9 3.2
« e . . 2.9 3.2
S P | 3.1
e e . o 3.1 3.1



SYSTEM: 290002 Reactor Vessel Internals

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K4. Knowledge of REACTOR VESSEL INTERNALS design

feature(s) and/or interlocks which provide for the

following:

(CFR 41.7)
K4.01 2/3 core coverage following a DBA LOCA . . . « o o 3.7 3.9
K4.02 Separation of fluid flow paths within the vessel e« . 3.1 3.2
K4.03 Core orificing .« ¢« o ¢« o ¢ ¢ ¢ o o o o o o o o o o o o 3.2 3.3
K4.04 Moisture removal from generated steam . . . . . . . . . 2.8 2.8
K4.05 Natural circulation . . . ¢ o ¢« o« ¢« ¢ ¢ ¢ o o o« = & « « 3.3 3.5
KS5. Knowledge of the operational implications of the

following concepts as they apply to REACTOR VESSEL

INTERNALS :

(CFR 41.5 / 45.3)
K5.01 1Thermal 1limits . « o ¢ ¢« ¢ ¢ o o o o o « o« o« o o o o o« 3.5 3.9
K5.02 Fission product poiSons . . . ¢« ¢ « o o o o o s ¢ o o » 2.9 3.1
K5.03 Burnable poisSons . « ¢ « ¢ ¢ o« o o o o o o o o o o o o 2.7 3.0
K5.04 +PCIOMR Plant=-Specific . .« ¢ « &« o o ¢ ¢ ¢ ¢ o o o « « « 3.1 3.7
K5.05 Brittle fracture . . ¢ « o« o ¢ o o ¢ o o o o o o « o « 3.1 3.3
K5.06 Heat transfer mechanisms . . . . ¢« ¢ ¢ ¢ o o« o ¢ o « « 2.8 3.2
K5.07 fsafety limits L] L] L] L] L] * L] L] L] . * o ° ° o L d L4 L4 L] o L] 3.9 4.4*
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the REACTOR VESSEL

INTERNALS :

(CFR 41.7 [/ 45.7)
K6.01 CRD hydraulic system . . « « ¢ ¢ « ¢ o ¢ o ¢ o« » « « - 2.8 2.9
K6.02 CRD mechanism . . . ¢« ¢« ¢ ¢ ¢ ¢ o o o o o o o o o o o o 2.9 2.9
K6.03 Recirculation system . . « ¢« ¢ ¢ ¢« ¢ ¢ o o o o « o o o 3.1 3.2
K6.04 Reactor feedwater system . . . . ¢« ¢« ¢ ¢ ¢« ¢ ¢ o « « o 3.0 3.1
K6.05 SBLC . . . e o s s o o 8 o s o e s o o e o o o 3.3 3.4
K6.06 Relief/safety valves e e o o o s e s s e e e s s e o « 3.0 3.2
K6.07 RWCU +« ¢ ¢ o o o o o o o o o o o o o o o o o o« o« o« o« o 2.6 2.7
K6.08 Nuclear boiler instrumentation . . . . . . . . . . . . 2.9 3.2
K6.09 LPCS ¢ ¢ o o o o o o o o o o o o o o o o o o o o o o o« 3.2 3.3
K6.10 HPCI: Plant-SpecifiC . ¢« ¢ ¢ ¢« o o ¢ o o o o o o o« o« « 3.0 3.3
K6.11 RHR: Plant-Specific . « ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o « « 3.1 3.2
K6.12 Isolation condenser: Plant-Specifie . . . . . . . . . 3.0 3.2
K6.13 RCIC: Plant-Specific « ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢ ¢« o o ¢ o o « « 2.7 2.8
K6.14 LPCI: Plant-Specific . . ¢ & ¢ ¢ ¢« ¢ ¢ ¢ ¢ o o o o o« « 3.1 3.3
K6.15 BDS 4 ¢ o o o o o o o o o o o o o o o s e o o o o o o o 3.1 3.4
K6.16 Loss parts monitoring . . « « ¢ ¢ ¢ ¢ ¢ o o o o o o . o 2.0 2.0%
K6.17 TIP v ¢ o o o o o o o o o o o s o o o o o o o o o o o o 2.5 2.5
K6.18 Nuclear instrumentation R N ¢ 3.1
K6.19 HPCS' Plant-spelelC(BWR-S&6) e o o & o o o o e o o o 3.0 301
K6.20 Main steam SYStem . « « + o ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o 0 o o o 2.9 3.1

NUREG-1123, Rev. 1 3.9-20



SYSTEM:

290002 Reactor Vessel Internals

Tasks as noted previously

K/A No.

Al.

A2.

A2.01
A2.02
A2.03
A2.04
A2.05
n2.06

A3.

Ad.

IMPORTANCE
ABILITY RO SRO

Ability to predict and/or monitor changes in
parameters associated with operating the REACTOR
VESSEL INTERNALS controls including:

(CFR 41.5 / 45.5)

Ability to (a) predict the impacts of the following on
the REACTOR VESSEL INTERNALS ; and (b) based on those
predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions
or operations:

(CFR 41.5 / 45.6)

LOCA =+ ¢ ¢ ¢ o o o o o o o o o
tOverpressurization transient .
tControl rod drop accident . . .

Excessive heatup/cooldown rate
tExceeding thermal limits . . .
tExceeding safety limits . . . .

e o o o o o
s o e o o o
¢ o o o o o
e o e o ¢ o
* e o o o o
¢ o o o o o

e ¢ o o
¢ o o o o o
e e o o o o
¢ e o o o o
¢ o & o o o
e o e o o o

Ability to monitor automatic operations of the REACTOR
VESSEL INTERNALS including:
(CFR 41.7 / 45.7)

Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)
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SYSTEN: 233000 Fuel Pool Cooling and Clean-up

TASK: Lineup residual heat removal supplemental fuel pool cooling
Monitor residual heat removal supplemental fuel pool cooling
Startup the torus/suppression pool cleanup system (write in)

Stop residual heat removal supplemental fuel pool cooling
Shutdown the torus/suppression pool cleanup system (write in)
Monitor RHR supplemental fuel pool cooling (write in)

Perform lineups on spent fuel pool cooling system

Fill the spent fuel pools

Startup the spent fuel pool cooling system in different pump/heat
exchanger combinations

Perform spent fuel pool purification using filter

Perform spent fuel pool purification using demineralizer

Backwash spent fuel pool filter

Change spent fuel pool filter

Replace resin in spent fuel pool demineralizer

Operate system between refueling pool and spent fuel pool in different
lineups

Operate the spent fuel pool skimmer loop

Monitor spent fuel pool cooling system operation

Perform borated water storage tank purification using filter
Perform borated water storage tank purification using demineralizer
Recirculate the spent fuel pool

Lower refueling pool level

Fill and vent the spent fuel pool purification system

Perform spent fuel pool leakage test

Fill the fuel transfer canal

Drain the fuel transfer canal

Perform fuel transfer canal purification

Recirculate fuel transfer canal

Perform decay heat removal using the spent fuel cooling system
Shutdown the spent fuel pool cooling system

Fill the dryer-separator pit

Drain the dryer-separator pit

Conduct nitrogen mixing of spent fuel pool cooling demineralizer resin

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1. Knowledge of the physical connections and/or cause-

effect relationships between FUEL POOL COOLING AND

CLEAN-UP and the following:

(CFR 41.2 to 41.9 / 45.7 to 45.8)
Ki.01 Shutdown cooling system: Plant-Specific . . . . . . . 2.6 2.9
K1.02 Regidual heat removal system: Plant-Specific . . . . . 2.9 3.0
K1.03 Condensate storage tank . . + « ¢« ¢ ¢« ¢ v & ¢« 4 + o« o . 2.3 2.3
K1.04 Process sampling system . . . . « & ¢ v 4 4« ¢ « « & o« . 2,0 2,0%
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SYSTEM:

Taske as noted previously

K/A No.

K1.05
K1.06
K1.07
K1l.08
K1.09
K1.10
Kl.11
Kil.12
K1.13
K1l.14
K1.15
Kl.16

K2.

K2.01
K2.02

K3.

K3.01
K3.02
K3.03
K3.04
K3.05
K3.06
K3.07
K3.08

K4.

K4.01
K4.02
K4.03
K4.04

K4.05

K4.06
K4.07
K4.08

KNOWLEDGE

Plant air systems . . .« . « « + .« &

A.C. electrical power .

Condensate system:

Condensate transfer .

Component cooling water systems . . . .
Containment drainage system:
Reactor building drainage system:

Radwaste system . .

Suppression pool cleanup system:
Reactor building ventilation

Storage pools .

Emergency cooling water systems:

.

.

Plant-Specific

233000 Fuel Pool Cooling and Clean-up

Plant-Specxflc

Plant-Specific

Plant-Specific

Knowledge of electrical power supplies to the

following:
(CFR 41.7)

Plant-Specifi

IMPORTANCE

RO SRO

e s o o 2.2 2.2
e s o o 2.3 2.3
o | 2.2
s o+ o 2.5 2.5
e o o o« 2.6 2.6
e e e o 2.2 2.3
c. . . 2.3 2.4
e e o + 2.5 2.6
e o o« 2.3 2.6

e o o o 2.5 2.5
e e s o« 2.9 2.9
e o o 2.7 2.8

Fuel pool cooling pumps e e e e e e e e e e e e e e e 2.1% 2 2%

RHR pumps . . .

* o o o e o o

e o o o 2.8% 2,9%

Knowledge of the effect that a loss or malfunction of
the FUEL POOL COOLING AND CLEAN-UP will have on

following:

(CFR 41.7 /45.6)

Fuel pool temperature .
Fuel pool water level .
Fuel pool water clarity .

Fuel pool water chemistry

Fuel pool water fission product
Area radiation levels .
Suppression pool chemistry:

tRefueling operations

.

.

.

¢ o o o
o o o o
LI B
¢ o o
e o o
¢ ¢ o

concentration

Plant-Specific .

e o o o o e o

Knowledge of FUEL POOL COOLING AND CLEAN-UP design
feature(s) and/or interlocks which provide for the

following:
(CFR 41.7)

Redundancy . .
Pool clarity .

.

.

3

* o o o e o o

Maintenance of adequate pool temperature . .

Overpressure protection for fuel pool cooling system

filter . . . .

.

* o e e o

3

Net positive suction head requlrements for fuel pool

cooling pumps .

.

e © o o o e o

Maintenance of adequate pool level . . . . .
Supplemental heat removal capability . . . .
Pool cooling during loss of coolant accident:

3.9-23

L] * L] L] 3.2 3.4
e« « - . 3.1 3.2
« « . . 2.6 2.8
. e . . 2.4% 2.6
e« .« . 2.6 2.8
« e . . 2.9 3.2
.« + . 2.3 2.9
« e« . 2.9 3.5
.« « . . 2.4 2.6
e e e . 2.4 2.6
.« e .. 2.8 3.1
L) * * L] 2.0* 2'1
e e e . 2.1% 2.2%
« e . . 2.9 3.2
e e e . 2.7 2.9
BWR-6 . 2.6% 2.8
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SYSTEN: 233000 Fuel Pool Cooling and Clean-up
Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO

K4.09 Maintenance of filter/demineralizer precoat during low
flow conditions ¢« ¢« o o« o o o o o o o o o o o o 2 s o o 2.1% 2.4%

KS. Knowledge of the operational implications of the
following concepts as they apply to FUEL POOL COOLING
AND CLEAN-UP ¢
(CFR 41.5 [ 45.3)

K5.01 Heat removal mechanisms . « « ¢« « ¢ o« ¢ ¢« o o o o« o o o 2.5 2.7
K5.02 Pump cavitation . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ e o o e o o o o o 2.,1* 2,2%
K5.03 Spent fuel decay heat generation . . . . . .Epl666X. . 2.6 2.8
K5.04 Demineralizer ion eXChange . + « « « o ¢ o « s o« o o« « 2,0 2,2%
K5.05 Mechanical filtration operation . . « o ¢ ¢ ¢ ¢ o o & o« 2.,1% 2,2%
K5.06 Maximum normal heat load . . . . . . ¢« ¢ ¢ ¢« & & « . « 2.5 2.7
K5.07 Maximum (abnormal) heat 102d . « ¢« « ¢ ¢« o o o o o o« &« 2.5 2.8
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the FUEL POOL COOLING AND

CLEAN-UP :

(CFR 41.7 [/ 45.7)
K6.01 A.C. electrical POWEY .« « « « o« ¢ o o o o o o o s o o « 2.5 2.7
K6.02 Shutdown cooling system: Plant-Specific . . . . . . . 2.2% 2,5%
K6.03 Residual heat removal: Plant-Specific . . . . . . . . 2.3 2.7
K6.04 Condensate transfer . . . « « ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢« ¢ o« o 2.5 2,6
K6.05 Condensate system . . . ¢ ¢ ¢ ¢ ¢ ¢ 4 o o o s s s o o & 2.1% 2.3
K6.06 Condensate storage tanks . . . ¢« ¢« & o ¢ ¢ ¢ ¢ o o o o 2.4 2.4
K6.07 Component cooling water systems . « « ¢« ¢« ¢ ¢ ¢ o o o o« 2.7 2.8
K6.08 Plant air systems e e e & e s s 4 o s s e s e e e e+ 2.4 2.4
K6.09 Radwaste system . ¢« . . . ¢ ¢ ¢ ¢« ¢ ¢ o ¢ o o o o o s o 2.2 2.4
K6.10 Reactor cavity seal failure « « « ¢« ¢« ¢ ¢« o o ¢ o ¢ o o 2.9 3.3
Ksnll NSSSS/PCIS: Plant-specific ¢ e ¢ ® o o o ° e o o s o o 203 2.6*

ABILITY
al. Ability to predict and/or monitor changes in

parameters associated with operating the FUEL POOL

COOLING AND CLEAN-UP controls including:

(CFR 41.5 / 45.5)
Al.01 Surge tank level . . . ¢ ¢ ¢ i i 4 s e e e e e s e s . 2.6 2.9
Al.02 POOl level . ¢ ¢ ¢ ¢ o o o o o o o o o o o o o o o o + 2.9 3.1
Al.03 Pool temperature . . « ¢« ¢ ¢ ¢ ¢ ¢ o o o o o o s« o o« 3.1 3.3
Al.04 Pump discharge pressure . e e e e e s e e s e s e . 2.4 2.5
Al.05 Filter/ demineralize dlfferential pressure . . . . + . 2.4* 2.3
Al.06 System flow . ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o o s e o o s 4 s s s e« 2.5 2.4
Al.07 System temperature . « . ¢ ¢ o ¢ o ¢ o o s o o o o o o 2.7 2.8
Al.08 Pool chemiStry .« ¢ o o ¢ ¢ o o ¢ o o o o o s o o o o « 2.1 2.4
Al.09 Pool clarity . ¢ ¢ ¢ ¢ o ¢ ¢ ¢ e 4 o 4 o s s s e o s . 2.4 2.6
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SYSTEM!

233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously

K/A NO.

Al.10
Al.1l

A2,

A2.01
A2.02
22.03
A2.04
A2.05
A2.06
22.07
A2.08
A2.09
A2.10
A2.11
aA2.12
a2.13
A2.14
A2.15
A2.16
A2.17

A2.18
A2.19

A3.

A3.01
A3.02
A3.03

Ad.

24.01
A4.02
A4.03
A4.04
A4.05
A4.06

IMPORTANCE
KNOWLEDGE RO SRO
Pool activity levels . ¢ ¢« ¢ ¢ ¢ ¢ o o o o o o o o o » 2.4 2,.6%
Suppression pool chemistry: BWR-6 .« ¢« ¢« « ¢ ¢ o o « o 2.4 2.9
Ability to (a) predict the impacts of the following on
the FUEL POOL COOLING AND CLEAN-UP ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal
conditions or operations:
(CFR 41.5 / 45.6)
High pool 1evel . . ¢ ¢ ¢ ¢ o o o ¢ o o s o o o s o o o 2.7 2.9
Low pool level . T e 3.3
Low surge tank level/hlgh level e e o o o o s s s s o . 2.8 3.0
Pump €XiP ¢ o ¢ ¢ ¢ ¢ o o ¢ o o o o o o s o s s o o o o 2.6 2.7
Valve ClOSBUYES .« « « « o « o o o o o o o o o o o o o o 2.5 2.5
Valve OpPenings . « « « « o o« o« o o o o o o o s o s o o 2.5 2.5
High fuel pool temperatur e o s o o o o o s s e s« « 3.0 3.2
Closed cooling water failure . . « ¢ ¢« ¢ ¢ ¢ ¢ o o « o 2.9 3.1
A.C. electrical power failures . . « ¢ ¢ ¢ ¢ o o o o o 2.7 2.9
Refueling bellows seal high flow . . . « « ¢« ¢ ¢« &« « « 2.9 3.3
Fuel pool gate seal high flow « ¢« ¢ ¢ ¢ ¢ & o ¢ o o » « 2.9 3.2
High filter/ demineralizer differential pressure . . . 2.4* 2.4
Low filter/ demineralizer differential pressure . . . . 2.2*% 2.2
Low gystem floW « ¢« o« ¢« o o o o o o o o o o o o o o« o o 2.3 2.3
High system temperature . . « « « ¢ ¢ ¢« o« « o o « « o« o 2.8 2.9
Loss of coolant accident signal . . e« o o 2.5 2.8
Fuel transfer tube drain tank high level/low level.
BWR—S e o @ o o o 6 e & & o 6 e o o & & o e o e e o o 2-8 208
Low pool clarity . . . . e o e o o o o o o s o s 2.5 2.7
Inadequate system/pool chemlstry e o o o o o o o o s« o 2.5 2.8
Ability to monitor automatic operations of the FUEL
POOL COOLING AND CLEAN-UP including:
(CFR 41.7 / 45.7)
Valve operation « « « ¢ ¢« ¢« ¢ ¢ o ¢ ¢ o o o o o o o o « 2.4 2.5
Pump trip(s) . . . . . . e o e o e o s o o e o « 2.6 2.6
System indicating llghts and alarms c o e o o e e o o « 2.6 2.6
Ability to manually operate and/or monitor in the
control room:
(CFR 41.7 / 45.5 to 45.8)
System lights and alarms . . « ¢« « ¢« ¢« ¢ ¢« o o ¢« o « « 2.6 2.6
System linQupPs . ¢ « & ¢« ¢ o o o o o s o o s o o s o« 2.3 2.5
System flOW o« ¢ ¢ ¢ o o o ¢ o o o o o o s o o o o o o o 2.2 2.4
POOL 1@Vl ¢ & o o o o o o o o o o o o o o s o o » o o« 2.9% 3.1
PoOl temperatuUre . « . « « o o o o o o o o o o o o o o 2.7% 3,1%
System temperature . . . . ¢ « ¢ o o o o o o o o o o o 2.5% 2,6%
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SYSTEN: 233000 Fuel Pool Cooling and Clean-up

Tasks as noted previously

IMPORTANCE
K/A NoO. KNOWLEDGE RO 8RO
A4.07 System PreSsures . « o ¢ ¢ o o o o o s o s o 0 o o o+ 2.2% 2,3%
A4.08 System differential pressures . . « « ¢« ¢ 4 ¢ ¢ o o . . 2.2% 2.2%
A4.09 Pump operation . . . . ¢ ¢ ¢ ¢ 4 4 4 4 e e s e o 0 e . 2.2% 2,2%
A4.10 Tank 1levels o« o ¢ o o o o o ¢ o o o o o o s o o o o o« o 2.5 2.6
a4.11 Closed cooling water temperature . . . « « « « « « « « 2.5 2.5
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S8YSTEM:

TASK:

K/A No.

Kl.

Kl.01
K1.02
K1.03
K1.04
K1.08
K1.06

K1.07
K1.08
K1.09
K1l.10
Kl.11
Kl.12

K2.

K2.01
K2.02
K2.03
K2.04

K3.01

K3.02

261000 Standby Gas Treatment System

Perform lineups on the standby gas treatment system

s al— Ade - —-—ie

Place the standby gas treatment system in standby readiness
Place the standby gas treatment system in service manually
Monitor the standby gas treatment system following automatic initiation
Remove one standby gas treatment (SGTS) train from service after

automatic initiation
Secure the standby gas treatment system (SGTS)

Perform standby gas treatment manual bypass valve operation, and

simulated auto act test

Perform standby gas treatment system logic system functional test

Perform one circuit of standby gas treatment system inoperable test

KNOWLEDGE

Knowledge of the physical connections and/or cause-
effect relationships between STANDBY GAS TREATMENT

S8YSTEM and the following:
(CFR 41.2 to 41.9 / 45.7 to 45.8)

Reactor building ventilation system
Drywell . . o o o o o o o o o o o
Suppression pool . . . . . ¢ . . .
High radiation sampling system . .
Radwaste system: Plant-Specific .
High pressure coolant injection syst
Specific . . ¢ ¢« ¢ 4 0 i e e e . .
Elevated release stack . . . . . . .
Process radiation monitoring system . .
Primary containment isolation system .
Plant air systems . . . . « . . . . . .
Primary containment pressure . . . . . . . .
c

m

o« o MDe o o o

¢ o o e o

Primary containment purge system: Plant-Speci

Knowledge of electrical power supplies to the

following:
(CFR 41.7)

Fan power . . .
Valve power . .
Initiation logic
Heater power .

e o o o
¢« o o o
¢« o o o
e o o o
*« o e 0
o o o o
o o o o
¢ o o o
¢ o o o
o o & o
e e o o
* o o o
¢ o s e

o
¢ o ¢ o o e s s s o
5
ﬂ
I

the o ¢ o o o ¢ e o & o

'.l

IMPORTANCE

RO SRO
.« « o« o« 3.4 3.6
e e o . 3.2 3.4
e e o« o 2.9 3.1
e e« « o« 2.5 2.8
e« « . 2.3 2.4
e« « « 3.0 3.1
e e o« o« 3.1 3.2
e o+« 2.8 3.1
e e o« o 3.2 3.4
e e e o 2.2% 2.3
e o« o o 3.2 3.3
c. .. 3.1 3.2
e o e o 2.1% 2. 3%
e o o o« 1.9% 2,0%
e o o ¢« 2.,3% 2.5%
e o o « 1.7*% 1.9%

Knowledge of the effect that a loss or malfunction of

the STANDBY GAS TREATMENT SYSTEM will have on
following:
(CFR 41.7 /45.6)

Secondary containment and environment differential

PrES8SUXE =« « ¢ o o o o o o o o o o o o s o o
Off-gite release rate . .« « « o o o o o o o @
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3.6

¢ o o o
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SYSTEN: 261000 Standby Gas Treatmeant System

Tasks as noted previously

K/A NoO. KNOWLEDGE
K3.03 Primary containment pressure: Mark-I&II . . . . . .
K3.04 High pressure coolant injection system: Plant-
Specific . . . . . .
K3 05 Secondary containment radiation/ contamination levels
K3 06 Primary containment oxygen content: Mark-I&II . . .
Ka. Knowledge of STANDBY GAS TREATMENT SYSTEM design
feature(s) and/or interlocks which provide for the
followings
(CFR 41.7)
K4.01 Automatic system initiation . . . . . . . . . . . . .
K4.02 Charcoal bed decay heat removal « « ¢« ¢ ¢ ¢ ¢ o ¢ o o«
K4.03 Moisture removal . . e o o o o e o o o
K4.04 Radioactive particulate filtration e e o e o o o o @
K4.05 Fission product gas removal .« « « ¢ « « o o o « o o «
K4.06 Charcoal bed retention . . . ¢ ¢« ¢ ¢ ¢ ¢ o ¢ o o « &
KS5. Knowledge of the operational implications of the

following concepts as they apply to STANDBY GAS

TREATMENT SYSTEM ¢
(CFR 41.5 / 45.3)

K5.01 Heat removal mechanisms . . . . e e o ¢ o o e o
K5.02 Air operated valves: Plant-Spec;fic o e e e e e e
K6. Knowledge of the effect that a loss or malfunction of
the following will have on the STANDBY GAS TREATMENT
SYSTEM :
(CFR 41.7 / 45.7)
K6.01 A.C. electrical distribution . . . . .« ¢« . ¢ + ¢ o .
K6.02 D.C. electrical distribution . . . . . . . . . . . .
K6.03 Emergency diesel generator system . « . « ¢ ¢ ¢ o o .
K6.04 Process radiation monitoring . . . . . <« . ¢« . . . .
K6.05 Reactor protection system: Plant-Specific . . . . .
K6.06 Plant air systems . « « ¢ ¢ o s o ¢ o o o o o o s o
K6.07 Primary containment atmosphere sampling system:
Plant~Specific . « ¢ ¢« ¢ ¢ ¢ ¢ o o o o o o o o s o @
K6.08 Reactor vessel level: Plant-Specific . . . . . . . .
K6.09 Primary containment high pressure: Plant-Specific .
ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the STANDBY GAS
TREATMENT SYSTEM controls including:
(CFR 41.5 / 45.5)

Al.01 System flow . . . ¢ . ¢ ¢ e e e 4 o e s o s e s s o @
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SYSTEM: 261000 Standby Gas Treatment Systen

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE RO 8RO
Al.02 Primary containment pressure . . . . . « « ¢« + ¢« . + . 3.1 3.2
Al.03 toff-site release levels . . . e e e o o o o o o+ o 3.2 3.8
Al.04 Secondary containment dlfferentxal pressure . . » » » . 3.0 3.3
Al.05 Primary containment oxygen level: Mark-I&II . . . . . 2.7% 2.9
Al.06 Drywell and suppression chamber differential pressure:
Mark- e o o e ® o o e o o o e e ° 6 e e o e e o 2 - 7 3 . 0
Al.07 SBGTS train temperature e o o o o s s s s s e s e s . 2.8 2.9
A2. Ability to (a) predict the impacts of the following on

the STANDBY GAS TREATMENT SYSTEM ; and (b) based on
those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal
conditions or operations:

(CFR 41.5 / 45.6)

A2.01 Low system £low . o ¢ ¢ ¢ ¢ 4 o o o o o ¢ o o o o o o o 2.9 3.1
M.oz High Bystem flow L * * - * L] L] * - * . - . L] L] - L] 209 3.1
22,03 High train temperature . . . ¢« ¢ ¢ ¢« o ¢« ¢ ¢ ¢ o o « « 2.9 3.2
A2.04 High train moisture content . . . « « ¢« + ¢« ¢ ¢« ¢« ¢« « « 2.5 2.7
A2.05 Fan trip8 « ¢« o o o o o o o s o o o o o o o o o o « « « 3.0 3.1
A2.06 Valve CloSUYeS . o « « o « o o o o o o o o o = o « « « 2.9% 2.9
A2.07 A.C. electrical failure e e s e e o e s e e e e e e o 2.7 2.8
A2.08 D.C. electrical failure . . .« ¢« ¢ ¢ o o o o o o o o « o« 2.4% 2.7
A2.09 Plant air system failure . e o o s s o e o o o o o 2.4% 2.6
A2.10 Low reactor water level: Plant-Spec1 ic . ¢« ¢ o ¢ . . 3.1 3.2
A2.11 High containment pressure . « « « ¢« ¢« ¢ ¢ ¢« o ¢« « « o « 3.2 3.3
A2.12 High fuel pool ventilation radiation: Plant-Specific. 3.2 3.4
A2.13 High secondary containment ventilation exhaust

radiation . . . ¢ ¢ ¢ ¢ 4 e e et e o e e e s e o s . . 3.4 3.7
A2.14 High system pressure: Plant-Specific . . . . . . . . . 3.0 3.2
A2.15 High area radiation by refuel bridge: Plant-Specific. 3.0 3.4
A3. Ability to monitor automatic operations of the STANDBY

GAS TREATMENT SYSTEM including:

(CFR 41.7 / 45.7)
A3.01 System flow . « o ¢ ¢ o ¢ ¢ o s s s e o o o o e o o o o 3.2 3.3
A3.02 Fan 8tart . . ¢ o ¢ ¢ ¢ o o o o o o s o o s o o o o o o« 3.2 3.1
A3.03 Valve operation « « ¢« ¢« ¢« ¢ ¢ ¢ o o o o o o« o o« « «» - « 3.0 2.9
A3.04 System temperature . . . ¢ ¢ ¢ ¢ ¢ ¢ e o ¢ e o o o o o 3.0 3.1
A4. Ability to manually operate and/or monitor in the

control room:

(CFR 41.7 / 45.5 to 45.8)
A4.01 tOff-site release levels: Plant-Specific . . . . . . . 3.2* 4.0
A4 L] 02 SuCtion valves * L] L] . . . L) LJ L) . L . L] . . . . L] * L] 3 - 1 3 Ll 1
A4003 Fan L] . L] . . L] [ ] [ ] L ] L ] L] L] L] L] L] L] L] L] L] L] L] . . * * L ] 3.0 3.0
A4.04 Primary containment pressure . . . . . + « + ¢ +« « o« . 3.3 3.4
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S8YSTEM: 261000 Standby Gas Treatment System

Tasks as noted previously

IMPORTANCE
K/A NO. KNOWLEDGE - RO SRO
A4.05 Drywell to suppression chamber/torus differential
pressure: Mark-I,II . . . ¢ ¢ o o o o « o o o s o o « 2.9 3.2
24.06 Reactor building differential pressure . . . . . « - - 3.3 3.6
A4.07 System flow « ¢ .« ¢ ¢ ¢ 4 s s e e o o s e e s e e o o s 3.1 3.2
A4.08 System temperature . . . . ¢ ¢ ¢ ¢ ¢ o o s s o o o o s 2.6 2.7
A4.09 Ventilation valves/dampers . . .« « « o o o o o o o o « 2.7 2.7
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SYSTEM: 290003 Control Room HVAC

TASK: Perform system lineups
Place system in standby operating mode

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
Kl. Knowledge of the physical connections and/or cause-

effect relationships between CONTROL ROOM HVAC and the

followings

(CFR 41.2 to 41.9 / 45.7 to 45.8)
K1.01 Radiation monitors . . « ¢« ¢ v o ¢ o o o o« o « o« o « « 3.4 3.5
K1l.02 Chlorine amonia detectors: Plant-Specific . . . . . . 2.9 3.1
K1.03 Remote air intakes: Plant-Specific . . . . e o o 2.8 2.9
K1.04 Nuclear steam supply shut off system (NSSSS/PCIS)-

Plant-specific ® o e 6 ¢ e e o ¢ 0 e e e 0 e o o o e » 3.2 3.3
K1.05 Component cooling water systems « « « o o o « o ¢ o « o 2.8 3.0
R1.06 Plant air systems . . . . . ¢ ¢ ¢ ¢ ¢ ¢ 4 o o o o o o . 2.6 2.7
K1.07 Fire protection . . ¢ ¢ ¢ ¢ 4 ¢ 4 o o o o o o o o o o « 2.9 3.0
K2. Knowledge of electrical power supplies to the

following:

(CFR 41.7)
K2.01 FANB8 .« o o o o o o o 4 o o o o o o o o o o o o o o o o 2.2% 2.4%
K2.02 Chiller units . . . e o o o s o e o o e o o o o o o o 2.4* 2.4*
K2.03 Motor operated valves. Plant-Specific . . . . . . . . 1.9* 2,0*
K3. Knowledge of the effect that a loss or malfunction of

the CONTROL ROOM HVAC will have on following:

(CFR 41.7 /45.6)
K3.01 Control room habitability . « ¢« ¢« o ¢« ¢ ¢ ¢« o ¢« ¢« « « « 3.5 3.8
K3.02 Computer/instrumentation: Plant-Specific . . . . . . . 3.3 3.6
K3.03 Control room temperature . . . ¢« « ¢ o « o ¢ o o 2 o o« 2.9 3.1
K3.04 Control roOm PresSsuUre . . « o ¢ o o o o « o « o o o« o o« 2.8 2.9
K4. Knowledge of CONTROL ROOM HVAC design feature(s)

and/or interlocks which provide for the following:

(CFR 41.7)
K4.01 System initiations/reconfiguration: Plant-Specific . . 3.1 3.2
K4.02 Control room temperatures . . . ¢« ¢« ¢« ¢ 4 ¢ ¢ ¢ o+ o« 2.4% 2.6
K5, Knowledge of the operational implications of the

following concepts as they apply to CONTROL ROOM HVAC

(CFR 41.5 / 45.3)
K5.01 Airborne contamination (e.g., radiological, toxic gas,

smoke) control . . . ¢ ¢ . 4 e e e 4 s e e e s o e s « 3.2 3.5
K5.02 Differential pressure control . . . . . ¢« « ¢ « « « o+ o 2.8 2.8
K5.03 Temperature control . « + « ¢ ¢ ¢ ¢ ¢ o o « o o o 2 o o 2.6 2.7
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SYSTEM: 290003 Control Room HVAC

Tasks as noted previously

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K6. Knowledge of the effect that a loss or malfunction of

the following will have on the CONTROL ROOM HVAC :

(CFR 41.7 / 45.7)
K6.01 Blectrical POWEE ¢ o ¢ ¢ o o o o o o o s o o o o o o o 2.7 2.9
K6.02 Component cooling water systems . « « « « ¢ ¢ ¢ o o + o 2.7 2.9
K6.03 Plant air systems « « ¢« o ¢ ¢ ¢ ¢ o o o ¢ o o o o o o o 2.4 2.6
K6.04 Fire protection: Plant-Specific . . . . . . . . . . . 2.6 2.8

ABILITY
Al. Ability to predict and/or monitor changes in

parameters associated with operating the CONTROL ROOM

HVAC controls including:

(CFR 41.5 / 45.5)
Al.01 Filter differential pressure . . . ¢ ¢« « o o o o « o o 2.1% 2.1%
Al.02 Fan differential pressure . « ¢« ¢« ¢ o o o o o o o o o o 2.,1*% 2.,1%
Al.03 Area temperatures . . . . . . . ¢ ¢ ¢ . e e e e o . . . 2.6 2.6
Al.04 Control room PreSSULE « . « o « o o « o o o o o o o « « 2.5 2.8
Al1.05 Radiation monitoring (control room) . « « « ¢ « « « « . 3.2 3.3
A2. Ability to (a) predict the impacts of the following on

the CONTROL ROOM HVAC ; and (b) based on those

predictions, use procedures to correct, control, or

mitigate the consequences of those abnormal conditions

or operations:

(CFR 41.5 / 45.6)
A2.01 Initiation/reconfiguration . . . « ¢« ¢« ¢« « « . . . o . 3.1 3.2
A2.02 Extreme environmental conditions . . . . « . . . . o . 3.1 3.4
A2.03 Initiation/reconfiguration failure . . . . . « +. . . . 3.4 3.6
A2.04 Initiation/failure of fire protection system . . . . . 3.1 3.3
aA3. Ability to monitor automatic operations of the CONTROL

ROOM HVAC including:

(CFR 41.7 [/ 45.7)
A3.01 Initiation/reconfiguration . . . ¢« « ¢« ¢ ¢ « ¢ « « « o 3.3 3.5
A3.02 Initiation/failure of fire protection system . . . . . 3.0 3.4
A4d. Ability to manually operate and/or monitor in the

control room:
(CFR 41.7 / 45.5 to 45.8)

A4.01 Initiate/reset system . . . . . . . . . ¢ . ¢ o o . . . 3.2 3.2
A4.02 FANB o ¢ ¢ o o o o o o o s s o o o o o s o s o o« o « « 2.8 2.8
A4.03 Reposition dampers . . . « ¢ « « o o s s o o « « « « o« 2.8 2.8
A4.04 Environmental conditions . . . . . . . . . . . . . . . 2.8 3.0
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4.1 EMERGENCY PLANT EVOLUTIONS

295024 High Drywell Pressure

295025 High Reactor Pressure

295026 Suppression Pool High Water Temperature

295027 High Containment Temperature (Mark III Containment Only)
295028 High Drywell Temperature

295029 High Suppression Pool Water Level

295030 Low Suppression Pool Water Level

295031 Reactor Low Water Level

295032 High Secondary Containment Area Temperature
295033 High Secondary Containment Area Radiation Levels
295034 Secondary Containment Ventilation High Radiation

295035 Secondary Containment High Differential Pressure
295036 Secondary Containment High Sump / Area Water Level
295037 SCRAM Condition Present and Reactor Power Above APRM

Downscale or unknown
295038 High Off-Site Release Rate
500000 High Containment Hydrogen Concentration.






EPE: 295024 High Drywell Pressure

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH DRYWELL

PRESSURE :

(CFR 41.8 to 41.10)
EK1.01 Drywell integrity: Plant-SpecificCe.cceccccccccccccccsscs 4.1 4.2%
EK1.02 Containment building integrity: Mark-III....cccccece. 3.9 4.1
EK2. Knowledge of the interrelations between HIGH DRYWELL

PRESSURE and the following:

(CFR 41.7, 45.8)
EK2.01 HPCI (FWCI): Plant-SpecifiC..cccccecctcceccceccaccccen 3.9 4.0
EK2.02 HPCS: Plant=-SpecifiC.cecceccccccccecescccccccccccnsns 3.7 3.7
EK2.03 LPCS= Plant-specific................................. 3-8 3.8
EK2.°4 RHR/LPCI............0O........................00....0. 3.9 3'9
EK2.05 RPS...O.QO......0........'....00..'....0......00...... 3.9 400
EK2.06 Emergency generatoOrS8ececccecsccscccecscoscccscccccscsccoccscse 3.9 4.0
EK2.07 PCIS/NSSSSeeeesecoscssccscscecsnesssncsssssccsnosssoscnns 3.9 3.9
EK2.08 ADS: Plant-SpecifiC.iccccccccccccsccccsccccccccccccscs 4.0 4.1
ER2.09 Suppression pool makeup: Plant-Specific...cccceccccecs 2.9 3.1
EK2.10 A.C, distribution..ccceceeerececcccccccncccncncccccones 3.5 3.5
EK2.11 Drywell spray (RHR) logic: Mark—I&IIe.ccccssccccccccscs 4.2 4.2%
EK2.12 Suppression pool coOlingeeceessccccecsscscecsccscccccae 3.5 3.5
EK2.13 Suppression pool spray: Plant-SpecificC.ceccecccccccss 3.8 3.8
EK2.14 Containment pressure: Mark—IIT.cccccccccccccosccoscecs 3.9 3.9
EK2.15 Containment spray logic: Plant-SpecifiCecececcesscess 3.8 3.9
EK2.16 SPDS/ERIS/CRIDS: Plant-SpecifiC.cscececescrcescoscnns 3.2 3.2
EK2.17 Auxiliary building isolation logic: Plant-Specific... 3.0 3.3
EK2.18 Ventilation....ceceececcccccces D PP 3.3 3.4
EK2.19 Feedwater and condensate: Plant-SpecificCicceccocccccecs 2.9 2.9
EK2.20 D.C. distribution: Plant-Specific..ccccceccccceccnces 2.8 2.9
EK3. Knowledge of the reasons for the following responses

as they apply to HIGH DRYWELL PRESSURE :

(CFR 41.5, 45.6)
EK3.01 Drywell spray operation: Mark—I&II..cccccceccccssocss 3.6 4.0
EK3.02 Suppression pool spray operation: Plant-Specific..... 3.5 3.8
EK3.03 Containment venting: Mark=IIT....cccccecceccccccccacns 3.6 4.1
EK3.04 tEmergency depressurization....cccceccccccccccscccscccans 3.7 4.1
EK3.05 TRPV £loOding.ecceccecececesoscccccccssccctsccsccacsscsssacns 3.5 3.8
EK3.06 Reactor SCRAM..cccccesccccccocococsscscssccasacsscssnsns 4.0 4.1
EK3.07 Drywell venting.secccececcecsccscocscoccssesccssccccsscnnse 3.5 4.0
EK3.03 Containment spray: Plant-SpecifiCececcccccccccccccnscs 3.7 4.1
EK3.09 Auxiliary building isolation: Plant-Specific.cccccces 3.1 3.6
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EPE: 295024 High Drywell Pressure

IMPORTANCE
K/A NO. ABILITY RO SRO
EAl. Ability to operate and/or monitor the following as

they apply to HIGH DRYWELL PRESSURE:
(CFR 41.7, 45.6)

EAl1.01 HPCI (FWCI): Plant-SpecifiCescecescescosscccscescccses 4.1% 4.0
EAl.02 HPCS: Plant~SpecifiC..ccccieccececccccccsccesnscancans 3.8 3.7
EAl1.03 LPCS: Plant-SpecificC...ccceccecccecccccccnccsocanconns 4.0 3.9
EAl1.04 RHR/LPCI..coeccenosesesncsnsocosssassesscoscssnsssossnsccs 4.1 3.9
EAl1.05 RPSeeeceesoesscsoesosssccncsscosssscsoscscosscoscscassosnoncs 3.9 4.0
EAl1.06 Emergency generatorS..ccccececcecescccccccsccscscccccsocscs 3.7 3.7
EAl1.07 PCIS/NSSS S eaeacscceceossossscssscscscsostssssssssscsne 3.8 3.9
EAl1.08 ADS: Plant-SpecifiCeccccccccccecccceccesccccosscccnsos 3.9 3.9
EAl1.09 Suppression pool makeup: Plant-SpecifiC.cecrieccccscss 2.9 3.0
EAl.10 A.C. distribution...ceeieeeeceeeteeeeccececenecoccanas 3.4 3.6
EAlOll Drywell spray: Mark-I&IIQ..0.0..............Q.O....O. 4.2* 4.2*
EA1012 SupprESSiOl’l pOOl Bpray: Mark-I&IIo 60 s o00eeceecessscvsoe 308 308
EAl.13 Suppression pool Co0ling...cceeeecescccccssccacsnccnsne 3.6 3.6
Eal.14 Drywell ventilation systeM..cccccesccceccsccccccssosssae 3.4 3.5
EAl.15 Containment/drywell atmospheric monitoring.....ccceecee. 3.6 3.7
EAl.16 Containment/drywell vacuum breakerS..cccccesescscccsss 3.4 3.4
EAl.17 Containment spray: Plant-SpecifiC.ceccceccccsccscessses 3.9 3.9
EAl.18 Containment ventilation system: Mark=IIZ....ececccees 3.6 3.6
EAl1.19 Containment atmosphere control: Plant-Specific....... 3.3 3.4
EAl.20 Standby gas treatment/FRVS: Plant-SpecifiC..cvevceess 3.5 3.6
EAl.21 Recirculation system (LPCI loop select logic):

Plant-SpecifiCecccececcecercscsasesssscsvsssascscssnans 3.4 3.8
EAl.22 D.C. distribution: Plant-SpecifiC..cccceccccccoccsscss 2.7 2.9
EA2. Ability to determine and/or interpret the following as

they apply to HIGH DRYWELL PRESSURE:
(CFR 41.10, 43.5, 45.13)

EA2.01 Drywell PreSSUrC...cccecccccnscsccsccecsossossscssosonce 4.2% 4.4%*
EA2.02 Drywell temperatur@.....cceeceecececes tecscscssscsseccs 3.9 4.0
Ea2.03 Suppression Pool level...cecececcecscccccscacsscssnossons 3.8 3.8
EA2.04 Suppression chamber pressure: Plant-SpecifiC..ccececes 3.9 3.9
EA2.05 Suppression chamber air-space temperature: Plant-
SPECifiCeieeeecrsesoasssessassosnsesescssssccssasscssssensss 3.6 3.1
EA2.06 Suppression pool temperature....cceeccecescrcccscccscns 4.1 4.1
EA2.07 Containment radiation levels: Mark-III...ceccceeeccsces 3.4 3.9
EA2008 Drywell radiation levels.O..'OOOOOOOO'0..0'..0‘00.0.0. 3.6 4.0
EA2.09 Containment pressure: Mark-IIl....cccccecececocsccsans 4.0% 4.1%*
EA2.10 Containment temperature: Mark—=III..ccccccececcscccecs .o 3.7 3.9
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EPE: 295025 High Reactor Pressure

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
EK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGH REACTOR

PRESSURE @

(CFR 41.8 to 41.10)
EK1.01 Pressure effects on reactor power...ccececececcccccsccss 3.9 4.0
EK1.02 Reactor vessel integritye.ceececccsacecscccsscoccsccans 4.1 4.2
EK1.03 Safety/relief valve tailpipe temperature/pressure

relationshipBeccccecccecccocccsccscssccsccesccccccnccces 3.6 3.8
EK1.04 Decay heat generatioN.c.cecsecscccscscscsscssscscsccnns 3.6 3.9
EK1.05 tExceeding safety limitg..ccececececccsccccncccccccans 4.4 4.7*
EK1.06 Pregsure effects on reactor water level.....ccecceees 3.5 3.6
EK2. Knowledge of the interrelations between HIGH REACTOR

PRESSURE and the following:

(CFR 41.7, 45.8)
EK2.01 RPS....O.l.‘.'.....0...0........I...0...‘..‘.0...0.'.. 4.1* 4.1
EK2.02 Isolation condenser: Plant-Specific....ccccceecccccen 4.2% 4,5%
EK2.03 RRCS: Plant=-SpecifiC.ecceccccceccccesccceossscscecccnons 4.0 4.3
EK2.04 ARI/RPT/ATWS: Plant-SpecifiC.ceccecccccsscccccceccasece 3.9 4.1x
EK2.05 Safety/relief valves: Plant-SpecifiC..ccceccccccccecsccs 4.1* 4.2
EK2.06 HPCI: Plant-SpecifiC.ccccccccecccccccrccccccsccccocoscs 3.8 3.8
ER2.07 RCIC: Plant-SpecifiCeccccccccccccccocsccscccscsccscas 3.7 3.7
EK2.08 Reactor/turbine pressure regulating system: Plant-

SpeCifiCicecacorscaccccccososossocsossccscscssssssssnsces 3.7 3.7
EK2.09 REACtOr POWEEL.cceecsecscscrscsnscscsscscsssssssscssscsccscose 3.9 3.9
EK2.10 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiC.cescceecssccccesss 2.9 3.2
EK2.11 Reactor water level..cceececosccossccscscscocsccnsnscncanscos 3.5 3.6
EK3. Enowledge of the reasons for the following responses

as they apply to HIGH REACTOR PRESSURE :

(CFR 41.5, 45.6)
EK3.01 Safety/relief valve Opening..ccccecececcccscssscsscocscs 4.2 4.3%
EK3.02 Recirculation pump trip: Plant-Specific.cccccecececss 3.9 4.1
EK3.03 HPCI operation: Plant-SpecifiC.cccccccccccccccccccces 3.8 3.8
EK3.04 Isolation condenser initiation: Plant-Specific....... 4.5% 4.7%
EK3.05 RCIC operation: Plant-SpecifiC..ccccecceccoccoccccens 3.6 3.7
EK3.06 Alternate rod insertion: Plant-Specific..cciccececcecs. 4.,2% 4.4%*
EK3.07 TRRCS initiation: Plant-specific..'...'..I..O..'.".0' 3.3 3.7
EK3.08 Reactor/turbine pressure regulating system operation.. 3.5 3.5
EK3.09 Low—-low set initiation: Plant-SpecifiC.cccceccecccce. 3.7 3.7
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EPE: 295025 High Reactor Pressure

K/A NO. ABILITY

EAl. Ability to operate and/or monitor the following as
they apply to HIGH REACTOR PRESSURE:
(CFR 41.7, 45.6)

EAl1.01 Main steam line drainBS....ccceececceccccccasoscccsaccane
EAal.02 Reactor/turbine pressure regulating system.......ccc..
EAl.03 Safety/relief valves: Plant-SpecifiC.cccccccccccccccs
ERnl.04 HPCI: Plant-SpecifiCeccecsecsscsccccscsceccccscssnssns
EAl.Os RCICS Plant—speCifiC..............-..-...............
EAl.06 Isolation condenser: Plant-~SpecifiC..cccevececcccoces
EA1.07 ARI/RPT/ATWS: Plant-SpecifiCecceicceccccccccccccccannse
EAl.08 tRRCS: Plant-SpecifiC.ceccsccccens ceecscsccscceccccsaccnn
EA2. Ability to determine and/or interpret the following as

they apply to HIGH REACTOR PRESSURE:
(CFR 41.10, 43.5, 45.13)

EA2.01 ReaCtOr PreBSUre.ccccccccccccsssossscssscsssosncsscsaccsas
EA2.02 REACLOr POWELeseeeeoseecccsssossorsscsssosssssscnnsscasne
EA2.03 Suppression pool temperature....cceceecceccesscancsscsss
EA2.04 Suppression Pool level...ceeescscsscsescsssosscccccsocs
EA2.05 Decay heat generation...c..eeeeceieeciciececesnsscscsns
EA2.06 Reactor water level.cceceeseescoesosssesssccscosscnses
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BPE: 295026 Buppression Pool High Water Temperature

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to SUPPRESSION POOL

HIGH WATER TEMPERATURE :

(CFR 41.8 to 41.10)
EKloOl Pump NPSH.....00.0'.0.0'O..0""..00...0...00..'..'0.! 3'0 3'4
EK1.02 Steam condensation..cceevecseseccccscecsssscesanscansne 3.5 3.8
BK2. Knowledge of the interrelations between SUPPRESSION

POOL HIGH WATER TEMPERATURE and the following:

(CFR 41.7, 45.8)
EK2.01 Suppression pool COOling..ceccecesececscrcsscscccsscsscscse 3.9 4.0
EK2.02 Suppression pool spray: Plant-SpecifiC..c.ccevececsces 3.6 3.8
EK2.03 Suppression chamber pressure: Mark-I&II....ccccccecee 3.2 3.6
EK2.04 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiC.eccccecccccccccess 2.5 2.8
EK2.05 Containment pressure: Mark=III...ccecccecsccescacccnccs 3.0 3.3
EK2.06 Suppression pPool level....cceeeeccsscsconsrsscscsacsnons 3.5 3.7
EK3. Knowledge of the reasons for the following responses

as they apply to SUPPRESSION POOL HIGH WATER

TEMPERATURE:

(CFR 41.5, 45.6)
EK3.01 Emergency/normal depressurizatioN...ccceccceccescecces 3.8 4.1
EK3.02 Suppression pool COOlinNG.csceescssscscascsssasssssscsses 3.9 4.0
EK3.03 Suppression pool spray: Plant-SpecifiC...cccceccccess 3.5 3.8
EK3.04 tSBLC injectioN.ccececescseccsccccecscssosrscscsccscasccanoss 3.7 4.1%*
EK3.05 Reactor SCRAM.:ccccececcctsostcsccoccncscccsossnsosnsons 3.9 4.1

ABILITY
EAL. Ability to operate and/or monitor the following as

they apply to SUPPRESSION POOL HIGH WATER TEMPERATURE:

(CFR 41.7, 45.6)
EAl.01 Suppression pool COOling..cceecoccssscsssssssasscscccns 4.1 4.1
EAl.02 Suppression pool spray: Plant-SpecifiC..iecececcccces 3.6 3.8
EAl1.03 Temperature monitoring...ccecececcccccsssscsccsccsncss 3.9% 3.9
EA2. Ability to determine and/or interpret the following as

they apply to SUPPRESSION POOL HIGH WATER TEMPERATURE:

(CFR 41.10, 43.5, 45.13)
EA2.01 Suppression pool water temperaturf.....ccceecececccccss 4.1% 4.2%
ERn2.02 Suppression Pool level..csicseceescsccsscscssenssosscsnns 3.8 3.9
EA2.03 ReacCtOr PreSSUre...ccccecccccceccsssscsssrssssscssscans 3.9 4.0
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EPE: 295027 High Containment Temperature (Hark III Containment Only)

IMPORTANCR

K/A NO. KNOWLEDGE RO 8SRO
BK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH CONTAINMENT

TEMPERATURE (MARK III CONTAINMENT ONLY) :

(CFR 41.8 to 41.10)
EK1.01 Equipment environmental qualifications: Mark-III..... 2.5 2.7
EK1.02 Reactor water level measurement: Mark-III...cccccece. 3.0 3.2
EK1.03 Containment integrity: Mark=IIT...ccccccccscccccssccs 3.8 3.8
EK2. Knowledge of the interrelations between HIGH

CONTAINMENT TEMPERATURE (MARK III CONTAINMENT ONLY)

and the following:

(CFR 41.7, 45.8)
EK2.01 Containment spray: Plant-SpecifiC.secsccccscscoscscscs 3.2 3.4
EK2.02 Components internal to the containment: Mark-III..... 3.2 3.3
EK2.03 Containment ventilation/cooling: Mark-=IIT...ceeeceeces 3.5 3.7
EK2.04 SPDS/ERIS/CRIDS/GDS: Mark—=IIT...eesesscscococcscacces 2.6 3.2
EK3. Knowledge of the reasons for the following responses

as they apply to HIGH CONTAINMENT TEMPERATURE (MARK

III CONTAINMENT ONLY) :

(CFR 41.5, 45.6)
EK3.01 Emergency depressurization: Mark-IIT.....cccecevccees 3.7 3.8
EK3.02 Containment spray: Plant-SpecificC..ccccecccccccccccscs 3.2 3.2
EK3.03 Reactor SCRAM: Mark—TIl.c.cccccccccccccccccccconcsscsss 3.7 3.7

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to HIGH CONTAINMENT TEMPERATURE (MARK III

CONTAINMENT ONLY) :

(CFR 41.7, 45.6)
EAl.01 Containment spray: Plant—SpecifiC..ccececceccccscscsns 3.2 3.4
EAl1.02 Containment ventilation/cooling: Mark-III....... ceess 3.5 3.5
EA1.03 Emergency depressurization: Mark-=IIT...ceccccecccccecss 3.5 3.8
ER2. Ability to determine and/or interpret the following as

they apply to HIGH CONTAINMENT TEMPERATURE (MARK III

CONTAINMENT ONLY)

(CFR 41.10, 43.5, 45.13)
EA2.01 Containment temperature: Mark=IXI...cccecceccescossccs 3.7 3.7
EA2.02 Containment pressure: Mark—III....ccccecsccoscsccsccs 3.7 3.7
EA2.03 Reactor Pressure: Mark-III..'.00'.....0".."0...'... 3.3 3.3
EA2.04 Containment radiation levels: Mark-III....ceeceeeeees 3.3 3.7
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EPE: 295028 High Drywell Temperature

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGH DRYWELL

TEMPERATURE :

(CFR 41.8 to 41.10)
EK1.01 Reactor water level measurementececceccsceccsccscscccoses 3.5 3.7
EK1.02 Equipment environmental qualification....cceccceeccees 2.9 3.1
EK2. Knowledge of the interrelations between HIGH DRYWELL

TEMPERATURE and the following:

(CFR 41.7, 45.8)
EK2.01 tDrywell spray: Mark—I&Il..ccccccccscscccscscccscrvons 3.7 4.1
EK2.02 Components internal to the drywell...cccecececcanrcccse 3.2 3.3
EK2.03 Reactor water level indication..ceccceccccccccecccccces 3.6 3.8
EK2.04 Drywell ventilation.cccceccecesscccscsscscscnccsrsvenccne 3.6 3.6
EK2.05 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiC....ceceeeeeeecess 2.3% 2.5
EK3. Knowledge of the reasons for the following responses

ags they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.5, 45.6)
EK3.01 Emergency depressurization..cceccecessecceccccscccccses 3.6 3.9
EK3.02 RPV £100QiNgecccesceeossccscssscasssssnssssansenscsass 3.5 3.8
EK3.03 {Drywell spray operation: Mark-I&II..cccesececccccecen 3.6 3.9
EK3.04 Increased drywell COOling.ccccecoeccscccsscsscscccnces 3.6 3.8
EK3.05 Reactor SCRAM.:cccceccscccsccscscsscssosnscscsscscccnccscos 3.6 3.7
EK3.06 BDSceescccccesosrsoosccsosescccsccccsososcccccsssvsconccnsocs 3.4 3.7

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.7, 45.6)
Eal.O01 Drywell spray: Mark—I&II.cccccccccscsccccocsccccccncos 3.8 3.9
EAl.02 Drywell ventilation system..c.ccccececccsscccsccccncnne 3.9 3.8
EAl1.03 Drywell cooling systeMecccecececsscccocssssocscccncsns 3.9 3.9
EAl1.04 Drywell preSSure.ccccccsscsosscscscssssossccccssocscccas 3.9 4.0
EAl1.05 ADS.ceeccscscssssscsscsssrscccssscsccscsscssossssscssssssccsosss 3.7 3.7
EA2. Ability to determine and/or interpret the following as

they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.10, 43.5, 45.13)
EA2.01 Drywell temperaturet00.0.'...00.'.00'....'000.'.000... 4.0* 4'1*
EA2.02 REACLOY PreSSUrC.ccsscecccecsscscsscsccsscsncsssccssas 3.8 3.9
EA2.03 Reactor water level...c.ccccececcccccsscccnne cecscscsces 3.7 3.9
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EPE: 295028 High Drywell Temperature

K/A NO. ABILITY

EA2.04 Drywell PreBOULE..cccscecsccctsccscsssscscscostsosccssscsse
EA2.05 Torus/suppression chamber pressure: Plant-Specific...
EA2.06 Torus/suppression chamber air space temperature:

Plant-spec.i.fic........................o...............

NUREG-1123 I'4 ReV. 1
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IMPORTANCE
RO SRO
4.1 4.2
3.6 3.8
3.4 3.7
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EPE: 295029 High Suppression Pool Water Level
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH SUPPRESSION

POOL WATER LEVEL :

(CFR 41.8 to 41.10)
EK1l.01 Containment integrity....ccceccecececcecceccsccsacnces 3.4 3.7
ER2. Knowledge of the interrelations between HIGH

SUPPRESSION POOL WATER LEVEL and the following:

(CFR 41.7, 45.8)
EK2.01 RHR/LPCIccoccoccsocsccsccsssossocscssscssensssrssscnssscscccnsces 3.0 3.3
EK2002 HPCI: Plant-SpBCific..........oo.........-.o......... 304 306
EK2.03 HPCS: Plant-SpecifiC.cccecccecscecccssccccccsosscccnns 3.3 3.5
EK2.04 Suppression pool cleanup system: Plant-Specific...... 2.4* 2.4%*
EK2.05 Containment/drywell vacuum breakersS..ccccesscccccsecss 3.1 3.3
EK2.06 SRV’s and discharge piping....ccececcceccscccccsccsscs 3.4 3.5
EK2.07 Drywell/containment water level..cceccecccscsacsoccccce 3.1 3.2
EK2.08 Drywell/suppression chamber ventilation.........ccc.c.. 2.6 2.9
EK2.09 RCIC: Plant-SpecifiC..ccccccccccccscscccecssssccscscsnss 3.1 3.2
EK3. Knowledge of the reasons for the following responses

as they apply to HIGH SUPPRESSION POOL WATER LEVEL 3

(CFR 41.5, 45.6)
EK3.01 Emergency depressurization..cecscecscccsccccccccsccscecs 3.5 3.9%
EK3.02 Lowering suppression pool water level....cccecccecccse 3.6 4.0
EK3.03 Reactor SCRBM..ccccocoscsocccscscsssossccosssoscsscscscsne 3.4 3.5

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to HIGH SUPPRESSION POOL WATER LEVEL :

(CFR 41.7, 45.6)
EAl.ol HPcI: Plant-specifiCO00......0.......0...'0..0.0000.' 304* 3.5
EAl.oz HPCS: Plant-speCific......'0.....OO'....Q...'O.QO.‘.. 301 3.1
EA1.03 RHR/LPCI.ccececovcccasses ceececaeas teeescecaceceseaaeas 2.9 3.0
EAl.04 RCIC: Plant-SpecificC..ccccecccecscccacccces cceccesss . 3.4 3.5
BA2. Ability to determine and/or interpret the following as

they apply to HIGH SUPPRESSION POOL WATER LEVEL :

(CFR 41.10, 43.5, 45.13)
En2.01 Suppression pool water level.....ccccececcccccccccccces 3.5 3.9%*
EA2.02 REACLOY PreB8BULE.ccccccscccesorsssnsssssscsnsccscncascsos 3.5 3.6
EA2.03 Drywell/containment water level...ccceecsscssccccccncs 3.4 3.5
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EPE: 295030 Low Suppression Pool Water Level

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
EK1. Knowledge of the operational implications of the

following concepts as they apply to LOW SUPPRESSION

POOL WATER LEVEL:

(CFR 41.8 to 41.10)
EK1.01 Steam condensation..ceeceeeeccescccsssscseccansccnanas 3.8% 4.1*
EKl.oz Pump NpsH.Q.....'0.0...Q.....Q..O..0...0...000..0....0 3.5 3.8
EK1003 Heat capacity.....0..'...0...000...'...0'..0.........0 3.8 4.1*
EK2, Knowledge of the interrelations between LOW

SUPPRESSION POOL WATER LEVEL and the following:

(CFR 41.7, 45.8)
EK2.01 HPCI: Plant-specj.fico..........o......o............o. 3.8 3.9
EK2.02 RCIC: Plant-SpecifiC.ceecceccscssccsconccoscooasnssesns 3.7 3.8
EK2.03 ) o 3.8 3.9
EK2.04 RHR/LPCI.eeeoececesoccensorsssccoccasoecasssccnnsseeee 3.7 3.8
EK2.05 HPCS: Plant-SpecifiC.ccvececcsesceccccscencnnossasnnes 3.8 3.9
EK2.06 Suppression pool make~up: Mark=IIT....ceoeveeeeeccees 3.9% 3.9%
EK2.07 Downcomer/ horizontal vent SUbMErgence........eoceeeee. 3.5 3.8
EK2.08 SRV discharge SUbMErgenCe....cccoececccosccecnccooscss 3.5 3.8
EK2.09 SPDS/ERIS/CRIDS/GDS: Plant—SpecifiCeeeeeecssssccsoens 2.5 2.8
EK3. Knowledge of the reasons for the following responses

as they apply to LOW SUPPRESSION POOL WATER LEVEL:

(CFR 41.5, 45.6)
EKR3.01 Emergency depressurizatioN..cceescccscoceceasececsssess 3.8 4.1
EK3.02 HPCI operation: Plant-SpecifiCiseseesssscsssceecesess 3.5 3.7
EK3.03 RCIC operation: Plant=SpecifiC...ceeeceescercccocenns 3.6 3.7
EK3.04 HPCS operation: Plant-SpecifiC...ccecccccescesscscesn 3.5 3.5
EK3.05 Suppression pool make-up operation: Mark-III......... 3.6 3.6
EK3.06 Reactor SCRAM...cccceececcscssacosessssscccasnsccoscses 3.6 3.8
EK3.07 NPSH considerations for ECCS PUMPS.ceeecsoeeesooococsas 3.5 3.8

ABILITY
EAl., Ability to operate and/or monitor the following as

they apply to LOW SUPPRESSION POOL WATER LEVEL:

(CFR 41.7, 45.6)
EAl.01 ECCS systems (NPSH considerations): Plant-Specific... 3.6 3.8
EAl1.02 RCIC: Plant-SpecifiC.cccseescesscccosecccosccsoonscans 3.4 3.5
EAl1.03 HPCS: Plant-SpeCifiCeccsececcecescscscecscossssoccansns 3.4 3.4
EAl.04 Suppression pool make-up system: Mark-III....eceeeee. 4.0 4.0
EAl.os HPCI'..O..I.'.'..'.I..Q.0..0...0.0.0..00.....O......O' 3.5 3.5
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EPE:

K/A NO.

EAl.06

EA2.

EA2.01
EA2.02
EAn2.03
En2.04

295030 Low Suppression Pool Water Level

ABILITY

Condensate storage and transfer (make-up to the
suppression pool): Plant-SpecifiCe.cccccccccscncccccee

Ability to determine and/or interpret the following as
they apply to LOW SUPPRESSION POOL WATER LEVEL :
(CFR 41.10, 43.5, 45.13)

Suppression Pool level...ccecceecsctscesssccssscossone
Suppression pool temperatur...csccccccsccscsccccsscces
REactOr pPreSSUr€ecccccecsccscccsscscssssssssscscccsccsos
Drywell/ suppression chamber differential pressure:

MArKk—I&TIl.eecocccecscsocccossssssssossssscssscsssssccsccsces

IMPORTANCE
RO SRO
3.4 3.4
4.1* 4.2%*
3.9 3.9
3.7 3.9
3.5 3.7
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EPE: 295031 Reactor Low Water Level

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
BK1l. Knowledge of the operational implications of the

following concepts as they apply to REACTOR LOW WATER

LEVEL

(CFR 41.8 to 41.10)
EK1.01 Adequate COre CoOlingeceececcecesescccacssosssccsccsccss 4.6% 4.7%
EK1.02 Natural circulation: Plant-SpecifiC.cicececsccccccsecs 3.8 4.1
EK1.03 Water level effects on reactor pPowWer....ceeccceccooces 3.7 4.1
ER2. Knowledge of the interrelations between REACTOR LOW

WATER LEVEL and the following:

(CFR 41.7, 45.8)
EK2.01 Reactor water level indication............. ceesescccns 4.4*% 4.4%
EK2.02 ReEacCtOr PreBSBUre...cccccccccccccccccscccccscsssssnsssans 3.8 3.9
EK2.03 LOW Pressure COXE SPraYeccseccccccscccccscssscscsssasess 4.2 4.3%
EK2.04 Reactor core isolation cooling: Plant-Specific....... 4.0 4.1
EK2.05 Low pressure coolant injection (RHR)..sceescooscsssesse 4.2 4.3
ER2.06 High pressure (feedwater) coolant injection

(FWCI/HPCI): Plant-SpecifiC..cceseccccceccsccscccccns 4.1 4.2
ER2.07 High pressure core spray: Plant-SpecifiC...ccecececscss 4.0 4.1
EK2.08 Automatic depressurization systeMeccessceecccsccscscces 4.2*% 4.3%
EK2.09 Recirculation system: Plant-SpecifiC.sssiccecceccscces 3.3 3.4
EK2.10 Redundant reactivity control: Plant-SpecifiC...cc.... 4.0 4.0
EK2. 11 Reactor protection system...ccceeeeeecscscccccccccanss 4.4*% 4.4*
EK2.12 Primary containment isolation system/ Nuclear steam

SUPPly Bhutoff...cceeeeicecnecernsoscsssvennsosscsoncene 4.5*% 4.5%
EK2.13 ARI/RPT/ATWS: Plant-SpecifiC...ciececcccccsccscccccns 4.1 4.2
EK2.14 Emergency generators..c.ccceecececcecersseccscoscccncncss 3.9 4.0
EK2.15 A.C. distribution: Plant-SpecifiC..cccccccsccenccsocns 3.2 3.2
EK2.16 Reactor water level cONtrol.ccceccccscesccccscccsscacns 4.1* 4.1
EK3. Knowledge of the reasons for the following responses

as they apply to REACTOR LOW WATER LEVEL :

(CFR 41.5, 45.6)
EK3.01 Automatic depressurization system actuation.......c... 3.9 4.2%
EK3.02 COre COVEraAQgEeesccscesosesocssosssosssosssscsssssscssssnssns 4.4*% 4,7*
EK3.03 Spray CoOling.ceccecceccsscscccscsosossssocosssssscsanns 4.1 4.4x%
EK3.04 Steam COOlingeeeeeeceeeeeeseenscccocosonosososssssssnnnes 4.0 4.3%
EK3.05 Emergency depressurization...c.ciceecsssccessscscssocenes 4.,2% 4.3%
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EPE: 295031 Reactor Low Water Level

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EAl. Ability to operate and/or monitor the following as

they apply to REACTOR LOW WATER LEVEL :

(CFR 41.7, 45.6)
EAl1l.01 Low pressure coolant injection (RHR): Plant-Specific. 4.4% 4.4*
EAl.02 High pressure (feedwater) coolant injection: Plant-

specific.0........0.................l.........b....... 4.5* 4.5*
EAl1.03 LOW pPressurg COre BPraAYeccscccceccccccsccssoscscccscses 4.4* 4.4%
EAl.04 High pressure core spray: Plant-SpecifiC.c.cceeccccecs 4.3% 4.2
EAl.05 Reactor core isolation system: Plant-Specific..ceses. 4.3% 4.3%
ERl1.06 Automatic depressurization systemMecceccsecscecccccoccsss 4.4% 4.4*
ER1.07 Safety/relief valveB..ccsececccsscccccccscccsscconcsesse 3.7% 3.7*
EA1.08 Alternate injection systems: Plant-specific.......... 3.8 3.9
EAl.09 Isolation condenser: Plant-Specific....ccececececanse 3.3 3.5%
EAltlo control rod drive'....l..00.'000000................00. 3.6 3.7
EAl.ll condensate....OOO...0.'00000..O0.0.0...000.000...00000 401 401
EAl.12 FeedWatOreeeceecccccescccasosascseccscccsccsccsscscscsanssocsons 3.9 4.1%
EAl1.13 Reactor water level contrOl.cccceccccccccccccsccccccnssce 4.3% 4.3%
EA2, Ability to determine and/or interpret the following

as they apply to REACTOR LOW WATER LEVEL :

(CFR 41.10, 43.5, 45.13)
EA2.01 Reactor water level....ccceceececcccccccccccccns 4.6* 4.6%*
EA2.02 ReACtOY POWELccceeccccesssscssssscsssccsasasccs 4.0 4.2%
En2.03 Reactor PreSSUrCiccccsscccccscscssscscsscsssssccscse 4.2% 4.2*
EA2.04 Adequate core CoOling.cecececcccscscscsscsccces 4,.6* 4.8%
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EPE: 295032 High Secondary Containment Area Temperature

IMPORTANCE

K/A NO. RKNOWLEDGE RO 8RO
EK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGE SECONDARY

CONTAINMENT AREA TEMPERATURE:

(CFR 41.8 to 41.10)
EKl‘ol Personnel protection.l'...0.'........00.....0..0..'0.0 3.6 3.8
EK1.02 tRadiation releasSeBS..cecccesccesccscssssscsscasssasnsnsne 3.6 4.0
EK1.03 Secondary containment leakage detection: Plant-

SPECifiCeieececcoccsesosccsccncocconoccnssssccscsccsscs 3.5? 3.9?
EK1.04 Impact of operating environment on components......... 3.1 3.6
EK2. Knowledge of the interrelations between HIGH SECONDARY

CONTAINMENT AREA TEMPERATURE and the following:

(CFR 41.7, 45.8)
EK2.01 Area/room COOlErS..ccccsecssccssssscsssacsassscsosssnscs 3.5 3.6
EK2.02 Secondary containment ventilatioN..eeceecccscocsccocss 3.6 3.7
EK2.03 Fire protection systemM...ccececesscecccocecssccscscnncss 3.3 3.4
EK2.04 PCIS/NSSS8Sceeceeessosscccceonsasscosesssssssssscsscescs 3.6 3.8
EK2.05 Temperature sensitive instrumentation.....cccccecccees 3.2 3.4
ER2.06 Area temperature monitoring system.....ceceecsccececes 3.3 3.4
EK2.07 Leak detection system concept: Plant-Specific........ 3.6 3.8
EK2.08 Systems required for safe shut-~down.......ccoeececcsss 3.8 3.9
EK3. - Knowledge of the reasons for the following responses

as they apply to HIGH SECONDARY CONTAINMENT AREA

TEMPERATURE :

(CFR 41.5, 45.6)
EK3.01 Emergency/normal depressurizatioN..c.ccccececccscccccss 3.5 3.8
EK3.02 REACLOr SCRAM:cccececoccccscacssccncsnscccosscascsoncse 3.6 3.8
EK3.03 Isolating affected systemS.ccccececececceccecesccccnnne 3.8 3.9*

ABILITY
BEAl. Ability to operate and/or monitor the following as

they apply to HIGH SECONDARY CONTAINMENT AREA

TEMPERATURE

(CFR 41.7, 45.6)
EAl.01 Area temperature monitoring system...cc.cccccccccccccnse 3.6 3.7
EAl.02 Leak detection system concept: Plant-Specific........ 3.4 3.5
EAl1.03 Secondary containment ventilatioN...ccececcccscccssces 3.7 3.7
EAl.04 Fire protection system......ceceeeecrcccccsncccsscnccan 3.3 3.4
EAl1.05 Affected systems so as to isolate damaged portions.... 3.7 3.9

NUREG~1123, Rev. 1 4.1-16



EPE$ 295032 High Secondary Containment Area Temperature

IMPORTANCE

K/A No. ABILITY RO SRO
EA2. Ability to determine and/or interpret the following as

they apply to HIGH SECONDARY CONTAINMENT AREA

TEMPERATURE

(CFR 41.10, 43.5, 45.13)
EAz.ol Area temperature..'..O.I....0.0'0.....0.!.....'.'.".. 3.8* 308
EA2.02 Equipment operability..cecceescccccscccscccscccsccncans 3.3 3.5
EA2.03 Cause of high area temperatur@....cccececececcececceces 3.8 4.0
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EPE: 295033 High Secondary Containment Area Radiation Levels
IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO

BEK1. Knowledge of the operational implications of the
following concepts as they apply to HIGH SECONDARY
CONTAINMENT AREA RADIATION LEVELS
(CFR 41.8 to 41.10)

EK1.01 Component environmental qualificationS....cccceececese 2.4 2.8%*
EK1.02 Personnel protectioN.cicceccecccsccscscssccccccscsccccs 3.9 4.2%
EK1.03 tRadiation releasSesS...cieecscscsscsscsssocsccscccsnnccee 3.9 4.2*
EK2. Knowledge of the interrelations between HIGH SECONDARY

CONTAINMENT AREA RADIATION LEVELS and the following:
(CFR 41.7, 45.8)

EK2.01 Area radiation monitoring systemM...cceececescoscoceces 3.8 4.0
EK2.02 Process radiation monitoring systemM....ccecesceccccces 3.8 4.1
EK2.03 Secondary containment ventilation: Plant-Specific.... 3.7 3.9
EK2.04 Standby gas treatment system/FRVS....ccecececcoccccnces 3.9 4.2
EK3. Knowledge of the reasons for the following responses

as they apply to HIGH SECONDARY CONTAINMENT AREA
RADIATION LEVELS :
(CFR 41.5, 45.6)

EK3.01 Emergency depressurization...cccececeeces ceceeccoce cceee 3.3 3.5
EK3.02 Reactor SCRAM..v.cceec0. cscsescccce cesesccccccs cececcccces 3.5 3.6
EK3.03 Isolating affected systemS......ccceveveccnccccoccscces 3.8 3.9
EK3.04 Personnel evacuation....ceeeeerceoscscsccscsosccscsnces 4.0 4.4*
EK3.05 Emergency plan...0...'.'.....'OI..........O....’.O.l.. 3.6 4.5*

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to HIGH SECONDARY CONTAINMENT AREA

RADIATION LEVELS :

(CFR 41.7, 45.6)
EAl1.01 Area radiation monitoring system...c.eececeecccccccoas 3.9 4.0
EAl.02 Process radiation monitoring system.....ccevecececcaes 3.7 3.8
EA1.03 Secondary containment ventilation..seececececcceccesne 3.8 3.8
EA1.04 SBGT/FRVS . ceeceeceessorosssssoscccssssccasaccnnnnnnsones 4.2* 4.2
EAl1.05 Affected systems so as to isolate damaged portions.... 3.9 4.0
ERl1.06 Portable radiation monitoring instrumentsS.....cccccee. 2.9% 3,1%
EAl1.07 Personnel doSimetry.ceeeceecceacsessscnssscssscscnsones 3.5 3.6
EAl.08 Control room ventilation: Plant-SpecifiC..ceccccceces 3.6 3.8
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EPE:

K/A No.

EA2.

EA2.01
En2.02
En2.03

295033 High Secondary Containment Area Radiation Levels

ABILITY

Ability to determine and/or interpret the following as
they apply to HIGH SECONDARY CONTAINMENT AREA
RADIATION LEVELS :

(CFR 41.10, 43.5, 45.13)

Area radiation levelB..cciceccscecccccosccccsccccoccess
Equipment operability.cscececscccsccsccocccccoscascons
tCause of high area radiatioN..c.cccececcooococcccccscae

IMPORTANCE
RO SRO
3.8 3.9
3.1 3.2
3.7 4.2
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EPE: 295034 Secondary Containment Ventilation High Radiation

K/A NO. KNOWLEDGE

EK1. Knowledge of the operational implications of the
following concepts as they apply to SECONDARY
CONTAINMENT VENTILATION HIGH RADIATION :
(CFR 41.8 to 41.10)

EK1.01 Personnel protectioNecccceccesccccessrscccccscarsoscsoscne
EK1.02 tRadiation releaBeB..ccccescesssccscssccsanssscssocssces
BK2. Knowledge of the interrelations between SECONDARY

CONTAINMENT VENTILATION HIGH RADIATION and the

followings

(CFR 41.7, 45.8)
EK2.01 Process radiation monitoring system.seeceeececscacecss
EK2.02 Area radiation monitoring systeMececceecccecccceccaans
EK2.03 SBGT/FRVS: Plant-SpecifiC.ccceccccccsccccccscscns ceooe
EK2.04 Secondary containment ventilatioNe.cecececccececceaccas
EK2.05 Fuel building ventilation: Mark=III...ccecceveccccces
EK2.°6 PCIS/N83532 Plant-specj.fic.............-.o...........

BK3. Knowledge of the reasons for the following responses
as they apply to SECONDARY CONTAINMENT VENTILATION
HIGH RADIATION :
(CFR 41.5, 45.6)

EK3.01 Isolating secondary containment ventilation...........

EK3.02 Starting SBGT/FRVS: Plant-SpecifiCeccccceccscccccocccs

EK3.03 Personnel evacuation..eccececececscssevsccssscscssscncses

EK3.04 Fuel building ventilation: Plant-SpecifiC..ceccecccs.

EK3 05 Manual SCRAM and depressurization: Plant~Specific....
ABILITY

EAl. Ability to operate and/or monitor the following as

they apply to SECONDARY CONTAINMENT VENTILATION HIGH

RADIATION :

(CFR 41.7, 45.6)

EAl.01 Area radiation monitoring SysteM...ccecccecsscscccacns
EAl.02 Process radiation monitoring system...ceeceseececsccees
EA1.03 Secondary containment ventilation.e.eeeceseeccoceccnce
EAl1.04 SBGT/FRVS: Plant-SpecifiC.ciiciccccccceecccecccnecnns
EAl.05 Fuel building ventilation: Plant-SpecifiC..cceccsccas
EA2. Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT VENTILATION HIGH

RADIATION :

(CFR 41.10, 43.5, 45.13)

EA2.01 Ventilation radiation levelS...ccceececceccccccacaccon
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IMPORTANCE
RO SRO
3.8 4.1
4.1 4.4%
3.9 4.2
3.8 3.9
4.3*% 4.5%
3.9 3.9
3.5 3.7
3.9 4.2
3.8 4.1
4.1 4.1
4.0% 4.4*
3.7 3.8
3.6 3.9
3.8 3.8
3.9 4.0
4.0 3.9
4.1% 4.2*
3.8 3.8
3.8 4.2



EPBE: 295034 Secondary Containment Ventilation High Radiation

IMPORTANCE
K/A NO. ABILITY RO SRO
EA2.02 Cause of high radiation levelB..cceccececccccescesscns 3.7 4.2%
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EPE: 295035 Secondary Containment High Differential Pressure

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to SECONDARY

CONTAINMENT HIGH DIFFERENTIAL PRESSURE :

(CFR 41.8 to 41.10)
EK1.01 Secondary containment integrity..ccccecccceccccccoccoscs 3.9 4.2%
EK1.02 tRadiation release..cceeesessserccsssscscessscssacsscnes 3.7 4.2
EK2. Knowledge of the interrelations between SECONDARY

CONTAINMENT HIGH DIFFERENTIAL PRESSURE and the

following:

(CFR 41.7, 45.8)
EK2.01 Secondary containment ventilation.......cceesrccceccns 3.6 3.6
EK2.02 SBGT /FRVS . cecesosscccssscossscscossscscscocccsncnonsaes 3.6 3.8
EK2.03 10ff-site release rat@...ccesesecccecscccccsnccscoccocnsaes 3.3 4.1
EK2.04 Blow-out panels: Plant-SpecifiC.ccecsccccccsccascsccs 3.3 3.7
EK3. Knowledge of the reasons for the following responses

as they apply to SECONDARY CONTAINMENT HIGH

DIFFERENTIAL PRESSURE :

(CFR 41.5, 45.6)
EK3.01 Blow-out panel operation: Plant-SpecifiC..cccecvscces 2.8 3.1
EK3.02 Secondary containment ventilation response......ccc... 3.3 3.5

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to SECONDARY CONTAINMENT HIGH DIFFERENTIAL

PRESSURE?

(CFR 41.7, 45.6)
EAl1.01 Secondary containment ventilation system........cccec.. 3.6 3.6
EA1.02 SBGT/FRVS.ccecercecssonssssoscnnnnnsasescssssacnceeess 3.8 3.8
EA2. Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT HIGH DIFFERENTIAL

PRESSURE:

(CFR 41.8 to 41.10)
EA2.01 Secondary containment pressure: Plant-SpecifiCe...... 3.8 3.9
ER2.02 tOff-site release rate: Plant-SpecifiC.ccececcceceaces 2.8% 4.1
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EPE: 295036 Secondary Containment High Sump/Area Water Level
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to SECONDARY

CONTAINMENT HIGH SUMP/AREA WATER LEVEL :

(CFR 41.8 to 41.10)
EK1.01 Radiation releaseB..ccccsccccccscsocsssscssssscccsccsne 2.9 3.1
EK1.02 Electrical ground/ circuit malfunction.ceeecececcceees 2.6 2.8%
EK2. Knowledge of the interrelations between SECONDARY

CONTAINMENT HIGH SUMP/AREA WATER LEVEL and the

following:

(CFR 41.7, 45.8)
EK2.01 Secondary containment equipment and floor drain system 3.1 3.2
EK2.02 Post-accident sampling system: Plant-Specific........ 2.6 2.9
EK2.03 RAAWASEE.aceeecossocsccsocssccsssscssssssssscssccssosnse 2.8 3.1
EK3. Knowledge of the reasons for the following responses

as they apply to SECONDARY CONTAINMENT HIGH SUMP/AREA

WATER LEVEL ¢

(CFR 41.5, 45.6)
EK3.01 Emergency depressurizatiON.cccececcecccccscsrssccccces 2.6 2.8
EK3.02 Reactor SCRAM.:ccccccsoscccccescscssssscssossssscccsosses 2.8 2.8
EK3.03 Isolating affected systemsS..ccececceccccccreccncsosccccce 3.5 3.6
EK3.04 Pumping secondary containment sumpS....ccccccccccccce. 3.1 3.4

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to SECONDARY CONTAINMENT HIGH SUMP/AREA

WATER LEVEL :

(CFR 41.7, 45.6)
EAal1.01 Secondary containment equipment and floor drain

SYSLEMB.cceeesoscscoscscsssssossscscsccccscsccncos cecssccns . 3.2 3.3
EAl1.02 Affected systems so as to isolate damaged portions.... 3.5 3.6
EAl1.03 RaAWAStEe cevesesosvsoscccecsssossscesscsscsssssssnssvosces 2.8 3.0
EAl.04 Radiation monitoring: Plant-SpecifiCececccccconsccess 3.1 3.4
ER2, Ability to determine and/or interpret the following as

they apply to SECONDARY CONTAINMENT HIGH SUMP/AREA

WATER LEVEL

(CFR 41.10, 43.5, 45.13)
En2.01 Operability of components within the affected area.. 3.0 3.2
EA2,02 Water level in the affected ar@a@..c..cceccessscsscscse 3.1 3.1
EA2.03 Cause of the high water level....ccceeeececcsccsccss 3.4 3.8
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EPE:

K/A NoO.

EK1.

FK1.01
EK1.02
EK1.03
EK1.04
EK1.05
EK1.06
EK1.07

EK2.

EK2.01
EK2.02
EK2.03
EK2.04
EK2.05
EK2.06
EK2.07
EK2.08
EK2.09
EK2.10
EK2.11
EK2.12
EK2.13
EK2.14

EKB.

EK3.01
EK3.02
EK3.03
EK3.04

295037 SCRAM Condition Present and Reactor Power Above APRM
or Unknown

KROWLEDGE

Knowledge of the operational implications of the
following concepts as they apply to SCRAM CONDITION
PRESENT AND REACTOR POWER ABOVE APRM DOWNSCALE OR
UNKNOWN @

(CFR 41.8 to 41.10)

Reactor pressure effects on reactor power....ceeceeeeee
Reactor water level effects on reactor power..........
Boron effects on reactor power (SBLC).eccecccsccocccoss
Hot shutdown boron weight: Plant-SpecifiC...cceveccos
Cold shutdown boron weight: Plant-SpecifiC.c.ceeecs..
Cooldown effects on reactor POWEr.....ccveeeececconsss
Shutdown Margin...cceceeeercectessocecncceccocooccoosnes

Knowledge of the interrelations between SCRAM
CONDITION PRESENT AND REACTOR POWER ABOVE APRM
DOWNSCALE OR UNKNOWN and the following:

(CFR 41.7, 45.8)

RPS it eniereeeeeecenseeoncncessanossccoscaccnoasscnnsas
RRCS: Plant-SpecifiC.ecececcccan cecessscccas cccccccces
ARI/RPT/ATWS: Plant—SpecifiC.ccceccccececcccncscsosesns
SBLC SySteMecccocecscenssscoceconssasssorsssscossosscsnseces
CRD hydraulic system...'.'.0..0..I...B.oo.....o.ll....
CRD MEChanismMB. . cceeeeerencosnsorsosscscccccacssancencs
Neutron monitoring SysteM...ceeeeeeesceccescacaccoannsse
SPDS/ERIS/CRIDS/GDS: Plant-SpecifiCeeccceeceesscecsssse
Reactor water level.......ceeeececsccancctsccsconcccens
Reactor PreSBUre.ccececcescccscscssssescccoscscsconoses
RMCS: Plant-SpecifiC..cceccescecscsscescscccascascons
Rod control and information system: Plant-Specific...
Alternate boron injection methods: Plant-Specific....
RPIS: Plant-SpecifiC..cceiecccsrscccccccccoccnccsconses

Rnowledge of the reasons for the following responses
as they apply to SCRAM CONDITION PRESENT AND REACTOR
POWER ABOVE APRM DOWNSCALE OR UNKNOWN :

(CFR 41.5, 45.6)

Recirculation pump trip/runback: Plant-Specific......
SBLC injection..cceeereeeceeeesecesccesosncesscnnannns
Lowering reactor water level...cceeceeeeocccssscocooens
Hot shutdown boron weight: Plant-SpecifiC.cececeeccss
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EPE: 295037 SCRAM Condition Present and Reactor Power Above APRM Downscale
or Unknown

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
EK3.05 Cold shutdown boron weight: Plant-SpecifiC.ccccsccses 3.2 3.7
EK3.06 Maintaining heat sinks external to the containment.... 3.8 4.1
EK3.07 Various alternate methods of control rod insertion:

Plant-specifiCOOOCOQ.‘......................'......... 4.2 4.3*
EK3.08 ATWS circuitry: Plant-SpecificC..ccccceccessccosecncces 3.6* 3,9%

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to SCRAM CONDITION PRESENT AND REACTOR
POWER ABOVE APRM DOWNSCALE OR UNKNOWN 3
(CFR 41.7, 45.6)

Eal. 01 Reactor Protection System...c.cccecececcecccescacenssns 4.6*% 4.6%
EAl.02 RRCS: Plant-SpecifiCececccccccccscccccccsccsccscsccccccs 3.8 4.0
EA1.03 ARI/RPT/ATWS: Plant—specific.......'......0'..'....'. 4.1* 4.1*
EAl. 04 SBLc.0....O..................'00..I"..........'....O. 405* 4'5*
EAl.05 CRD hydraulics SysStemB..ceccececceccccsccccccccccccscscoss 3.9 4.0
EAl.06 Neutron monitoring systeMe.cccsceccccscccsvscscsccosces 4.1* 4.1
EAl.07 RMCS: Plant-SpecifiCeccccccccccscccccccccssccccccccsca 3.9 4.0
EAl.08 Rod control and information system: Plant-Specific... 3.6 3.6
EAl.09 SPDS/ERIS/CRID3/GDS: Plant-SpecifiC.cccccccccccccecss 2.8 3.0
EAl.10 Alternate boron injection methods: Plant-Specific.... 3.7 3.9
EAl. 11 PCIS/NSSSSeeceevesscssncssosssssssssassssssosssssssssss 3.5 3.6
EA2. Ability to determine and/or interpret the following as

they apply to SCRAM CONDITION PRESENT AND REACTOR

POWER ABOVE APRM DOWNSCALE OR UNKNOWH

(CFR 41.10, 43.5, 45.13)
EA2.01 REACLOY POWEL . sseovocseossscossssssscascscssssscannass 4.2% 4.3%
EA2.02 Reactor water level.....c.cceeeeeccccccccncccscccsccecs 4.1 4.2%
En2.03 SBLC tank level..ccceeecsoscecccccccncaccccscscsancncns 4.3*% 4.4%
EA2.04 Suppression pool temperature..ccccccccccceseccsccossas 4.0* 4.1*
EA2.05 Control rod posSition...ccececececcecccccssscassrsssncas 4.2*% 4,3%*
EA2.06 Reactor presSSUr@.ecccscccccscccccccsccccccsssccscccsscs 4.0 4.1
ER2.07 Containment conditions/isolationsS......eeececevsececss 4.0 4.2%
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EPE: 295038 High 0Off-Site Release Rate

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
EK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGH OFF-SITE

RELEASE RATE :

(CFR 41.8 to 41.10)
EK1.01 Biological effects of radioisotope ingestion.......... 2.5 3.1
EK1.02 tProtection of the general publiC...icceercceccsoascncas 4.2% 4.4*
EK1.03 tMeteorological effects on off-site releas@..icessscess 2.8 3.8
ER2. Knowledge of the interrelations between HIGH OFF-SITE

RELEASE RATE and the following:

(CFR 41.7, 45.8)
EK2.01 Radwaste..'.........'.......0...........'....O........ 3.1 3.4
EK2002 offgas systemd.'.....0‘0..QQ..................O...O..' 3.6 3.8
EK2.03 Plant ventilation systemB...ecceccccecercccccocncccnce 3.6 3.8
EK2.04 Stack—-gas monitoring system: Plant-SpecifiCeccceccces 3.9 4.2
EK2.05 tSite emergency pPlanN.ccccccecceccessoroncssssssrsscnsescs 3.7 4.7*%
EK2.06 Process liquid radiation monitoring system.....ccece.v 3.4 3.7
EK2.07 Control room ventilatioN...ecicecececcceccesnscccccscsns 3.5 3.7
EK2.08 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiCecccsccecscrcccsss 2.6 3.1
EK2.09 Post accident sample system (PASS): Plant-Specific... 2.9% 3,5%
EK2.10 Condenser air removal SYSteMiececeeccccscscscccsscocnosns 3.2 3.4
EK2.11 MSIV leakage control: Plant-SpecifiC.cccececcccccccss 3.1 3.4
EK2.12 Feedwater leakage control: BWR=6.c.c.ccececcccccsccococe 3.5 3.8
EK3. Knowlaedge of the reasons for the following responses

as they apply to HIGH OFF-SITE RELEASE RATE:

(CFR 41.5, 45.6) )
EK3.01 tImplementation of site emergency plan...ccececccecccas 3.6 4.5%
EK3.02 System isolationBe..eceseecsccccsescscecccsscoscossosscns 3.9 4.2
EK3.03 Control room ventilation isolation: Plant-Specific... 3.7 3.9
EK3.04 tEmergency depressurization...ceesececccceccscscocsssss 3.6 3.9

ABILITY
EAl. Ability to operate and/or monitor the following as

they apply to HIGH OFF-SITE RELEASE RATE :

(CFR 41.7, 45.6)
EAl.01 Stack-gas monitoring system: Plant-Specific.......... 3.9 4.2
EAl1.02 tMeteorological instrumentatioN...ecescececscscsscscacss 3.0 3.8
EAl1.03 Process liquid radiation monitoring system.....cceeoee 3.7 3.9
EAl1.04 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiCe.icsccccccccccccss 2.8 3.2
EAl.05 Post accident sample system (PASS): Plant-Specific... 3.0 3,5*
EAl1.06 Plant ventilation......ceceeeecececcncncecorsnncccnsns 3.5 3.6
EA1.07 Control room ventilation: Plant-SpecifiC...ccececcscss 3.6 3.8
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EPE? 295038 High Off-Site Release Rate

IMPORTANCE

K/A NO. ABILITY RO SRO
EA2. Ability to determine and/or interpret the following as

they apply to HIGH OFF-SITE RELEASE RATE :

(CFR 41.10, 43.5, 45.13)
EMool toff-aite..Q.................0.0.............0.......... 3.3* 4.3*
EA2.02 +Total number of curies releasCdeceeccececcscccccssscssscssss 2.5% 3,.3%
EM.OB fRadiation levels.....'....'.0'000'.....0..'.00.'..0."&. 305* 4.3*
ERn2.04 Source of Off-8ite releaBe.ccececcecccccccccccccssscccccecs 4.1% 4,5%



EPE: 500000 High Containment Hydrogen Concentration

IMPORTANCE

K/A NO. Knowledge RO SRO
EK1. Knowledge of the operational implications of the

following concepts as they apply to BEIGH CONTAINMENT

HYDROGEN CONCENTRATIONS:

(CFR 41.8 to 41.10)
EK1.01 Containment integrity . . ¢« ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o o o« + o 3.3 3.9
EK2. Knowledge of the interrelations between HIGH

CONTAINMENT HYDROGEN CONCENTRATIONS the following:

(CFR 41.7, 45.8)
EK2.01 Containment hydrogen monitoring systems . . . . . . . . 3.1 3.5
EK2.02 Containment oxygen monitoring systems . . . « . . . . . 3.1 3.5
EK2.03 Containment Atmosphere Control System e o o o o o o o 3.3 3.4
EK2.04 Drywell recirculating fan . . . . ¢« ¢ o ¢ o o ¢ o + o o« 2.7 2.9
ER2.05 Hydrogen and oxygen recombiners . « « « ¢ ¢ « o « o o » 3.2 3.3
EK2.06 Wetwell Spray system .« o ¢ ¢ o ¢« ¢ o o o o o o o o« o o 3.0 3.4
ER2.07 Drywell vent system . . . « ¢« o ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« o & o o 3.2 3.7
EK2.08 Wet Well vent system . . . & ¢ ¢ ¢ ¢ o o o s o o« o o« o« 3.2 3.6
EK2.09 Drywell nitrogen purge system . « « « = o « « « « « o« « 3.0 3.3
EK3. Knowledge of the reasons for the following responses as

they apply to HIGH PRIMARY CONTAINMENT HYDROGEN

CONCENTRATIONS:

(CFR 41.5, 45.6)
EK3.01 Initiation of containment atmosphere control system . . 2.9 3.3
EK3.02 Operation of drywell recirculating fans . . . . . . . . 2.8 3.0
EK3.03 Operation of hydrogen and oxygen recombiners . . . . . 3.0 3.5
EK3.04 Emergency depressurization . . « + ¢ o o ¢ o o o o o o+ 3.1 3.9
EK3.05 Operation of wet well (suppression pool) sprays . . . . 2.9 3.4
EK3.06 Operation of wet well vent . . . « ¢ ¢ o =« & o o ¢ o« « 3.1 3.7
EK3.07 Operation of drywell vent . . . « . ¢« ¢ ¢« ¢« ¢« ¢« « « « . 3.1 3.7
EK3.08 Operation of drywell nitrogen purge system . . . . . . 3.1 3.6
EAl. Ability to operate and monitor the following as they apply

to HIGH CONTAINMENT HYDROGEN CONTROL:
(CFR 41.7, 45.6)

EAl1.01 Primary containment hydrogen instrumentation . . . . . 3.4 3.3
EAl1.02 Primary containment oxygen instrumentation . . . . . . 3.3 3.2
EAl1.03 Containment atmosphere control system . . . . . . . . « 3.4 3.2
EAl1.04 Drywell recirculating fans . . « « « ¢« ¢« ¢ o ¢ o « o« «» 2.9 2.9
EAl1.05 Wetwell 8Prays .« « ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o o « 3.3 3.3
EAl1.06 Drywell S8PraysS .+ « o o o o o o o o o o o o o o s o « « 3.3 3.4
EAl.07 Nitrogen purge system . . « ¢« « ¢ « o o o o o« o &« « « « 3.4 3.3
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EPE: 500000 High Containment Hydrogen Concentration

IMPORTANCE
K/A NO. Knowledge RO SRO
EA2 Ability to determine and / or interpret the following

as they apply to HIGH PRIMARY CONTAINMENT HYDROGEN CONCENTRATIONS:
(CFR 41.10, 43.5, 45.13)

EA2.01 Hydrogen monitoring system availability . . . . . . . . 3.1 3.5
EA2.02 Oxygen monitoring system availability . . . . . . « . . 3.0 3.5
EA2.03 Combustible limits for drywell . . . . . ¢« ¢ ¢« « « o+ « 3.3 3.8
EA2.04 Combustible limits for wetwell . . . ¢« « & ¢ ¢ ¢ o o o 3.3 3.3
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4.2

295001
295002
295003
295004
295005
295006
295007
295008
295009
295010
295011
295012
295013
295014
295015

295016
295017
295018
295019
295020
295021
295022
295023
600000
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ABNORMAL PLANT EVOLUTIONS

Partial or Complete Loss of Forced Core Flow Circulation
Loss of Main Condenser Vacuum

Partial or Complete Loss of A.C. Power

Partial or Complete Loss of D.C. Power

Main Turbine Trip

SCRAM

High Reactor Pressure

High Reactor Water Level

Low Reactor Water Level

High Drywell Pressure

High Containment Temperature (Mark III Containment Only)
High Drywell Temperature

High Suppression Pool Water Temperature

Inadvertent Reactivity Addition

Incomplete SCRAM

Control Room Abandonment

High Off-Site Release Rate

Partial or Complete Loss of Component Cooling Water
Partial or Complete Loss of Instrument Air

Inadvertent Containment Isolation

Loss of Shutdown Cooling

Loss of Control Rod Drive Pumps

Refueling Accidents

Plant Fire On Site

4.2-1 NUREG-1123,

Rev. 1






—— N abiTa Tt vl e e ltatadl s S LafPE Ll RO D A Rt piael o B - AR LT e b S vt ittt S AT, - e e - - Foa

APE: 295001 Partial or Complete Loss of Forced Core Flow Circulation

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
AK1. Knowledge of the operational implications of the

following concepts as they apply to PARTIAL OR

COMPLETE 1LOSS OF FORCED CORE FLOW CIRCULATION :

(CFR 41.8 to 41.10)
AK1l.01 Natural circulation.ccccecccecsccscecccscosscrsccssncsns 3.5 3.6
AK1.02 Power/flow distribution.csieececsesescscsrsocacccscsccans 3.3 3.5
AK1003 fThermal 1imit3.........O.........Q..................O. 3.6 4.1
AK1.04 tLimiting cycle oscillation: Plant-SpecifiC..ccccescan 2.5 3.3
AR2. Knowledge of the interrelations between PARTIAL OR

COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION and the

following:

(CFR 41.7, 45.8)
AK2.01 Recirculation system..ccccceccccccccsscssccscoscosccns 3.6 3.7
AK2.02 Nuclear boiler instrumentation....cccecececcscsccsccss 3.2 3.3
AK2.03 Reactor water level...c.ccecsecccccssccccssscocccaccccse 3.6 3.7
AK2.04 Reactor/turbine pressure regulating system: Plant-

SpECifiCiceececcecccccceccccaccscecccccccscnssossncnnse 3.3 3.3
AK2.05 LPCI loop select logic: Plant-SpecifiCe.cccececcccoes 3.2 3.6
AK2.06 REACLOr POWEL.ccceeccocccescocstscssocccscsccccnccccocses 3.8 3.8
AK2.07 Core flow indication..c.ccceceececcecccccceccccnoscanans 3.4 3.4
AK2,.08 Standby liquid control: BWR—l....ccceceovococccccvcns 2.5 2.8
AK3. Knowledge of the reasons for the following responses

as they apply to PARTIAL OR COMPLETE LOSS OF FORCED
CORE FLOW CIRCULATION :
(CFR 41.5, 45.6)

AK3.01 Reactor water level reSpONSe...ccececscscccscscccccnns 3.4 3.6
AK3.02 Reactor power responSe...cccccsccsccscccccccss cecsscee 3.7 3.8
AK3.03 Idle loop flow..... cecsccee ceeeessosscsscccssoccssencne 2.8 2.9
AK3.04 Reactor SCRAM..cccccecccccccccsncscsoscssccccscscscccccsscsssse 3.4 3.6
AK3.05 Reduced loop operating requirements: Plant-Specific.. 3.2 3.6
AK3.°6 core flow indication'l....."..0..00.0....0......0...0 2.9 3.0

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF FORCED CORE

FLOW CIRCULATION :

(CFR 41.7, 45.6)
ARn1.01 Recirculation gsystem..ceececeveececccccscsoscnscescncss 3.5 3.6
Anpl.02 RPSecccecccccocccccccsocccoscsccccsscsososocscscsscscsnccssscscs 3.3 3.3
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APE: 295001 Partial or Complete Loss of Forced Core Flow Circulation

IMPORTANCE

K/A NO. ABILITY RO SRO
AA1003 RMCS: Plant-specific....Q.........0..........'.....0. 2.6 2.7
ARl.04 Rod control and information system: BWR=5&6..ccc0000ee 2.6 2.8
ARn1.05 Recirculation flow control BySteM...cceeecececcccronass 3.3 3.3
AAl1.06 Neutron monitoring system....ccccececececcncsscscccssces 3.3 3.4
AR1.07 Nuclear boiler instrumentation system......ccececveeass 3.1 3.2
AA1.08 Standby liquid contrO].: BWR—looooooocoocc.oooooooooco 205* 208
AA2. Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF FORCED CORE

FLOW CIRCULATION :

(CFR 41.10, 43.5, 45.13)
AA2.01 POWELr /f1lOW MAP. ccecescescesccesssasssssnssssscsccscoee 3.5 3.8
AA2.02 Neutron monitoring..ccceeececescecescesescscsoccccocoscccs 3.1 3.2
ARn2.03 Actual core flowe.eeeeeoeoasosoccosssvecssascaaassccca 3.3 3.3
ARn2.04 Individual jet pump flows: NOt-BWR~1&2...cccccvvceces 3.0 3.1
AR2.05 Jet pump operability: Not-BWR=1&2...ccctecvsvsscccsece 3.1 3.4
An2.06 Nuclear boiler instrumentatioN....cceceesceccccsccoces 3.2 3.3
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APE: 295002 Loss of Main Condenser Vacuunm

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AKl. Knowledge of the operational implications of the

following concepts as they apply to LOSS OF MAIN

CONDENSER VACUUM :

(CFR 41.8 to 41.10)
AKlQol plant efficiency........00"........'...0............. 2.1* 205
AK1.02 Turbine efficiencCy.cceccecrscrscccccccccccccccasvascsacse 2.2 2.5
AK1.03 Loss Of heat B8inKeceoeoeseeecovesvsscosccscsccscccacnces 3.6 3.8
AK1.04 Increased 0ffgas floWe...cceoeccoocsccccoccccssscscsnce 3.0 3.3
AK2. Knowledge of the interrelations between LOSS OF MAIN

CONDENSER VACUUM and the following:

(CFR 41.7, 45.8)
m.ol RPS.......Q.O.....'....O....C..Q......O.........l"..'. 3.5 305
AK2.°2 Main turbine.......0.0..OO....00.'.............0.0...0 3.1 302
AK2.03 PcIS/NsssSQOOO..........O....O....Olll................ 3.5 3.6
AK2.04 Reactor/turbine pressure regulating system............ 3.2 3.3
AK2.05 Feedwater sysSteM.eccecccccescccsesscssccscsssscossccnsse 2.7 2.7
m.os condensate system.‘...........Q..'.....Q.............. 2.6 2.7
AK2007 offgas system...‘...0..0......0..0......'.........'... 3.1 3.1
AK2.08 Condenser circulating water system......ccoceececevcess 3.1 3.2
AK2.09 Vacuum drag (low conductivity drain): Plant-Specific. 2.4 2.4
AK2.10 Reactor recirculation system: Plant-Specific......... 2.4 2.5
moll Seal Bteam: Plant—specific..-.......................... 206 2.7
AK3. Knowledge of the reasons for the following responses

as they apply to LOSS OF MAIN CONDENSER VACUUM :

(CFR 41.5, 45.6)
AK3.01 Reactor SCRAM: Plant-SpecifiC.cceccccsccccccscscccsns 3.7 3.8
AK3.02 TUrbine tripPeececcececcccssscococecoscsscscscsscscscnscs 3.4 3.4
AK3.03 Reactor feedpump turbine trip: Plant-Specific........ 3.3 3.3
AK3.04 Bypass valve ClOSUr@...cceccesccsseosvsossscsccsscsacss 3.4 3.6
AK3.05 Main steam isolation valve: Plant-Specific..cccceccse 3.4 3.4
AK3.06 Bir ejector floW..cceeocecscsascsoccssscsscscssansascancs 2.9 2.9
AK3.07 Decreased main generator output.cccececescecccecercscascs 2.4 2.5
AK3.08 Recirculation system run-backs: Plant-Specific....... 2.8 2.9
AK3.09 Reactor power reduction...c.cccececescsccscccssccccnssne 3.2 3.2

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to LOSS OF MAIN CONDENSER VACUUM :
(CFR 41.7, 45.6)
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APE: 295002 lLoss of Main Condenser Vacuum

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
AAl1.01 Condensate system....ccecrereecsstccencrsccscccccasonne 2.6 2.6
AAl.02 Offgas System....ccveeeieeeseescocancsncsssccoonconcons 2.9 2.9
AAl.03 RPS.scecssoscecsnsscsssccscncssnsacsosvssscacsssssssscssss 3.4 3.5
AAl1.04 PCIS /NSSSScessteeesosvecnscsossccacnssccssceassacnsscssesae 3.3 3.4
AAl.os Main turbine...l..‘....O.....Oo..O0.00Q‘.OOOOO........ 3.2 3.2
ARl.06 Reactor/turbine pressure regulating systeMe........... 3.0 3.1
AAl1.07 Condenser circulating water syBteM.c.ceeeeceenceccooces 3.1 2.9
AAl.08 Recirculating flow control BySteMeecccececccccossccooss 2.6 2.7
AAl1.09 Reactor manual control/rod control and information

system..'........0...l.............O.......Q...O...... 2.4 2.4
AAl.10 Feedwater system: Plant-SpecifiC.seesccececcocccnceses 2.7 2.7
AR2. Ability to determine and/or interpret the following as

they apply to LOSS OF MAIN CONDENSER VACUUM :

(CFR 41.10, 43.5, 45.13)
AA2.01 Condenser vacuum/absolute PresSsuUre...ccccceeececcecccss 2.9 3.1
AR2,02 Reactor power: Plant~SpecifiC..ccececcccccececccccons 3.2 3.3
AAn2.03 Generator OutpPut..c.ceceeeereeceacneccecosceccncnncocnos 2.3 2.4
AR2.04 Offgas system floW.e.eceieceerosessssoconcecaconccocnnas 2.8 2.9
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APE! 295003 Partial or Complete Loss of A.C. Power

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to PARTIAL OR

COMPLETE 1L0SS OF A.C. POWER

(CFR 41.8 to 41.10)
AK1.01 Effect of battery discharge rate on capacity...c.ceeeee 2.7 2.9
AK1.02 Load shedding.ececeecsccccecscssccsvocscscsscacscscassos 3.1 3.4
AK1.03 Under voltage/degraded voltage effects on electrical

lcads....Q..............0.......0.......'...........Q. 2.9 3.2
AK1.04 Electrical bus divisional separation.c.ccecccceccceeccss 3.1 3.2
AK1.05 Failsafe component designeecsceccecescescccccsccssccccns 2.6 2.7
AK1.06 Station blackout: Plant-SpecifiC.cccceccccccscsccnces 3.8 4.0%
AK2. Knowledge of the interrelations between PARTIAL OR

COMPLETE 1L0OSS OF A.C. POWER and the following:

(CFR 41.7, 45.8)
AK2.01 Station batterieS..cceececscccccecssssccsscoscsccsncns 3.2 3.2
AK2.02 Emergency generatorS.ccccceccscecescssccccccsscccocccans 4.1* 4.2*
AK2.03 A.C. electrical distribution system..eeceeceesececesse 3.7 3.9
AR2.04 A.C. electrical 1load8...cceceecoccccccccsccssccsanaanns 3.4 3.5
AK2.0S5 Isolation condenser: Plant-SpecifiCe.ccccccccscccaccns 3.8 4.0
AK2.06 D.C. electrical 1oadBS.cccceccccsccsscssvscocccsssevscscncae 3.4 3.5
AK3. Knowledge of the reasons for the following responses

as they apply to PARTIAL OR COMPLETE LOSS OF A.C.

POWER :

(CFR 41.5, 45.6)

AK3.01 Manual and auto bus transfer...cccceeececccccscccscccss 3.3 3.5
AK3.02 Selective tripping.ccccecccscescccsvscoscsssocssoscccccccs 2.9 3.1
RAK3.03 Load 8hedding.cceecccecsccecscecscsosccsscssccscscscosocss 3.5 3.6
AK3.04 Ground iS0latiONecececcccceccccccssccecocsacsscnssoscscs 3.0 3.2
AK3.05 Reactor SCRAM..ccececsscccsccosssccscssssccsssscscccsocns 3.7 3.7
AK3.06 Containment iso0lation....ceccecccececscsscsssossaccncs 3.7 3.7
AK3.07 Initiation of isolation condenser: Plant-Specific.... 3.8 4.0%*
ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF A.C. POWER :
(CFR 41.7, 45.6)

Anl.01 A.C. electrical distribution systemececescccccccsccess 3.7 3.8
ARl1.02 Emergency generatorS.cccrsecccscccsccsccccccssccccssncs 4.2% 4.3%
ARAl1.03 Systems necessary to assure safe plant shutdown....... 4.4% 4.4%*
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APB: 295003 Partial or Complete lLoss of A.C. Power

IMPORTANCE

K/A NO. ABILITY RO 8RO
ARl1.04 D.C. electrical distribution system...cceeceecoccccens 3.6 3.7
AA2. Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF A.C. POWER :

(CFR 41.10, 43.5, 45.13)
AA2.01 Cause of partial or complete loss of A.C. power....... 3.4 3.7
ARn2.02 Reactor power, pressure, and level....ccececeoccoccess 4.2*% 4.3%
An2.03 Battery status: Plant-SpecifiC.cesecececcceccccccnsss 3.2 3.5
AA2004 System 1ineups...0....00.C....000...0...0...‘.0.000.00 3.5 3.7
ARA2.05 Whether a partial or complete loss of A.C. power has

OCCUKLYEAcccoeeeccsacscosescssosssnsssscscsssccaccscnnocsos 3.9% 4.,2*
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APE? 295004 Partial or Complete Loss of D.C. Power

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to PARTIAL OR

COMPLETE LOSS OF D.C. POWER :

(CFR 41.8 to 41.10)
AK1.01 tAutomatic load shedding: Plant-SpecifiCeceecescsesees 2.9, 3.2
AK1.02 Redundant D.C. power supplies: Plant-Specific........ 3.2 3.4
AK1.03 Electrical bus divisional separatiON..ccecccccccscccss 2.9 2.9
AK1.04 Effect of battery discharge rate on capacity.......... 2.8 2.9
AK1.05 Loss of breaker protectioNe.ccceccecccccccsccccccnccosna 3.3 3.4
BK1.06 Prevention of inadvertent system(s) actuation upon

restoration Of D.C. POWELceccessccocccccssccssccssccces 3.3 3.6
AR2. Knowledge of the interrelations between PARTIAL OR

COMPLETE LOSS OF D.C. POWER and the following:

(CFR 41.7, 45.8)
AK2.01 Battery charger.cccceceececceccccccccoccscsscecsscnccscns 3.1 3.1
AK2.02 BatterieB.ccecescersceccsesccocsccsscoscscccsccsoscsconsosns 3.0 3.1
m.os DoCo bus loads..‘...'......'..O...Q'......'.......00.. 303 3.3
AK3. Knowledge of the reasons for the following responses

as they apply to PARTIAL OR COMPLETE LOSS OF D.C.

POWER :

(CFR 41.5, 45.6)
AK3.01 tLoad shedding: Plant-SpecifiCe.ccccccecerscccccccccscs 2.6 3.1
AK3.02 Ground isolation/fault determinatione..ccccccecccceccces 2.9 3.3
AK3.03 Reactor SCRAM: Plant-SpecifiC..ccccccccscocscccccncss 3.1 3.5

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF D.C. POWER :

(CFR 41.7, 45.6)
An1.01 D.C. electrical distribution systemBS....ccccececceccns 3.3 3.4
AAl1.02 Systems necessary to assure safe plant shutdown....... 3.8 4.1
Anl.03 A.C. electrical distribution...cceeeecscecceccccecocss 3.4 3.6
ARZ. Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF D.C. POWER :

(CFR 41.10, 43.5, 45.13)
AA2.01 Cause of partial or complete loss of D.C. pOWere.scasee 3.2 3.6
An2.02 Extent of partial or complete loss of D.C. powere..... 3.5 3.9
An2.03 Battery voltage..cccocccccccccccocsvsscesccvassscscscses 2.8 2.9
ARn2.04 System lineupPS.cccceccecssescccccccccsscscscscsssscsoace 3.2 3.3
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APE: 295005 Main Turbine Generator Trip

IMPORTANCE

K/A NO. KNOWLEDGE RO , BSRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to MAIN TURBINE

GENERATOR TRIP :

(CFR 41.8 to 41.10)
AK1.01 Pressure effects on reactor POWEE e eeevooocscoscccnsns 4.0 4.1
AK1.02 tCore thermal limit considerationS....ccceeeeeccocsces 3.2 3.6
AK1.03 Pressure effects on reactor level....cieecccccecacess 3.5 3.7
AK2. Knowledge of the interrelations between MAIN TURBINE

GENERATOR TRIP and the following:

(CFR 41.7, 45.8)
AK2.01 RPS4cesecseecsecsososossccscsnsoscsssossessnscsccccccnoscoascs 3.8 3.9
AK2.02 Feedwater temperature....ceeeessssevcccccccccaccccacss 2.9 3.0
AR2.03 Recirculation SysStem.eeeseececcccccccconcesccssonsonns 3.2 3.3
AK2.04 Main generator protectioN..cccecscecesececccccnccscnnns 3.3 3.3
AK2,05 Extraction steam SYySteM..ccceeeccecccccscoscocscoecnes 2.6 2.7
AK2.06 Seal steam evaporator: Plant-SpecifiC..cccceecccecocs 1.9 1.9%*
AK2.07 Reactor pressure CONtrOl.ceececscccssccocccccaosnscncss 3.6 3.7
AK2.08 A.C. electrical distribution.zecceeeccceeceecnnnnannnns 3.2 3.3
AK2.09 Feedwater — HPCI: BHR-2:cccecccccccccssoscscesconcona 4.0 4.3
AK3. Knowledge of the reasons for the following responses

as they apply to MAIN TURBINE GENERATOR TRIP:

(CFR 41.5, 45.6)
AK3.01 REACLOr SCRAM..cccceveccscosscscocscsscssscosonsscscons 3.8 3.8
AK3.02 Recirculation pump downshift/trip: Plant-Specific... 3.4 3.5
AK3.03 Feedwater temperature decreas@..ccescesceccccecscccsons 2.8 3.0
AK3.04 Main generator triPeccsececccsccsoccsocccescosesonces 3.2 3.2
AK3.05 Extraction steam/moisture separator isolations....... 2.8 2.6
AK3.06 Realignment of electrical distributioN....ccceeceeos. 3.3 3.3
AK3.07 Bypass valve OperatioN..ccccccccsccsccccccccccccccocsess 3.8 3.8
AK3.08 Feedwater - HPCI actuation: BWR-2....ccceceececcoococons 4.0 4.3

ABILITY
An1l. Ability to operate and/or monitor the following as

they apply to MAIN TURBINE GENERATOR TRIP :

(CFR 41.7, 45.6)
ARnl1.01 Recirculation system: Plant-SpecifiCicececeececcecsas 3.1 3.3
AA1.02 RPS..."..'....'......I..0.0l......0.......'..'.0..... 3.6 3.6
ARl1.03 Reactor manual control/Rod control and information

BYBteM. e e ceeeetcncecsonserosssrocasssccssasnocccsvonoes 2.7 2.8
AR1.04 Main generator CONtrolS.....ecececsvecccccccccaconnses 2.7 2.8
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APE! 295005 Main Turbine Generator Trip
IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
AAl1.0S5 Reactor/turbine pressure regulating system............ 3.6 3.6
ARl1.06 Condenser vacuum Dreaker..ccceccscccescrsccscsssrsccccccoe 2.4 2.6
AAl1.07 A.C. electrical distribution..cccecececcsccecocccccces 3.3 3.3
AA2. Ability to determine and/or interpret the following as

they apply to MAIN TURBINE GENERATOR TRIP

(CFR 41.10, 43.5, 45.13)
ARn2.01 Turbine 8peed.cececccccccccsscscccscccscsccssscssosccce 2.6 2.7
AA2.02 Turbine vibrationN.ccceccecccsccsceccccscoscccascscsccccsce 2.4 2.7
AR2.03 Turbine valve poSitiON..cecessccsccsccccccccececcances 3.1 3.1
AA2004 Reactor pressure‘..O...'.....O...OQ.......CO‘......Q.. 3.7 3.8
ARn2.05 REACLOY POWELecccsccccsssssccssssccsosccscssvcsssccnssss 3.8 3.9
AA2.06 Feedwater temperature..ccccsscesccescessccccossccscnns 2.6 2.7
m.07 Reactor water level.........'........0...0.......0..0. 3.5 3.6
AR2.08 Electrical distribution statusS....cccececcccacsccscccce 3.2 3.3
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APE: 295006 SCRAM

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to SCRAM : ‘

(CFR 41.8 to 41.10)
AK1.01 Decay heat generation and removale...cececeececeseccocoscss 3.7 3.9
AK1.02 Shutdown Margin..eeeeeescceesssascccscasccccevccncsanas 3.4 3.7
AK1.03 Reactivity control..ccieseeeriocescceccesocncacacanons 3.7 4.0
AK2, Knowledge of the interreclations between SCRAM and the

following:

(CFR 41.7, 45.8)
AKZ.ol RPS.................0.0...........0.........0..00...0. 403* 404*
AK2.02 Reactor water level control BysteMe.ceceesceocvsccccass 3.8 3.8
AK2.03 CRD hydraulic SySteM...ceeecececceccccccccocososconnas 3.7 3.8
AK2.04 Turbine trip logic: Plant-SpecifiC...c.ccceeeencerconcee 3.6 3.7
AK2.05 CRD MEChaNiBm. .ceeeeeeteeecseooccsccccsoocscccscnnanas 3.1 3.3
AK2.06 ReaACtOr POWEE . ctceeeeeeccoasossssosssscocnsencconssans 4.2% 4,.3%
AK2.07 Reactor pressure CONtrol...ccessccssscssscenconnccoooes 4.0 4.1
AK3. Knowledge of the reasons for the following responses

as they apply to SCRAN :

(CFR 41.5, 45.6)
AK3.01 Reactor water level respoNSE....ccceecececceccas cesescee 3.8 3.9
AK3.02 Reactor power reSpONSE..cccccssccccscccccccccccsossosnse 4.1* 4.2*
AK3.03 Reactor pressure reSpONSE...cccssssssscssesscrsccccocses 3.8 3.9%
AK3.04 Reactor water level setpoint setdown: Plant-Specific.. 3.1 3.3
AK3.05 Direct turbine generator trip: Plant-SpecifiC......... 3.8 4.0
AK3.06 Recirculation pump speed reduction: Plant-Specific.... 3.2 3.3

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to SCRAM :

(CFR 41.7, 45.6)
AAl.ol RPS.......O..0000...‘.0.0.0...’......I......Q....Q‘OI. 402* 402*
AAl1.02 Reactor water level control SyStemMe...eececececccosceas 3.9 3.8
AAl.03 Reactor/turbine pressure regulating system............ 3.7 3.7
ARl1.04 Recirculation system....ccereeersreececnnceeensoncasnns 3.1 3.2
AAl1.05 Neutron monitoring SysSteMe.cccceirssescececcccocooconans 4.2% 4.2*
ARl.06 CRD hydrauliC SyStemM....ccecececccccccocccccnsnssssonce 3.5 3.6
AAl.07 Control rod position.c.cccerecsrsccececceescencocnaanens 4.1 4.1
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APE!

K/A NO.

An2.01
ARn2.02
AR2.03
An2.04
An2.05
An2.06

295006 SCRAM

ABILITY

Ability to determine and/or interpret the following as
they apply to SCRAM :
(CFR 41.10, 43.5, 45.13)

ReactOr POWEBL.cecessosesscssescosscossccscscaccsccsncas
Control rod pPoBitioN.e.ccecceccsscrecsesccccoccccccncas
Reactor water level..cccecececccccscscsscccssssccssccsoce
Reactor pressure.'..........O.......'.......O...O...Q.
Whether a reactor SCRAM has occurred.cseccccoccccccccce
Cauge Of reactor SCRAM..cccesceccsscscsccscccscscsccossse

IMPORTANCE
RO SRO
4.5% 4.6*
4.3*% 4.4*
4.0 4.2%
4.1 4.1%
4.6* 4.6%*
3.5 3.8
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APE: 295007 High Reactor Pressure

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGH REACTOR

PRESSURE

(CFR 41.8 to 41.10)
AKl.ol PumP Bhutoff head......O.......O....O'O..........0.... 2.9 3.2
AKl.oz Decay heat generation..........l...’.....’..'.'.".'.. 3.1 3.4
AK1.03 Pressure effects on reactor power......eeeeeeeeeeieee. 3.8 3.9
AK1.04 TUrbine 1oad.e.ceeeereeneceeenenneeenccooneonannonnnns 2.7 2.8
AK2. Knowledge of the interrelations between HIGH REACTOR

PRESSURE and the following:

(CFR 41.7, 45.8)
AK2.01 Reactor/turbine pressure regulating system...c.ceeeeees 3.5 3.7
AK2.02 REACEOY POWEL . ettt eeeeteotosssvecnnsocnansococcsnseens 3.8 3.8
AK2.03 RHR/LPCI: Plant=SpeCifiCeceececeececeonccocnnononnnn. 3.1 3.2
RAK2.04 L e N R A 3.2 3.3
AK2.05 Shutdown cooling: Plant—SpPecifiC.eceeeecececeeenesnn. 2.9 3.1
AK2.06 PCIS/NSSSS: Plant-SpeCifiCececececececececcocnnnnnnn. 3.5 3.7
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH REACTOR PRESSURE :

(CFR 41.5, 45.6)
AK3.01 Isolation condenser operation: Plant-SpecifiC........ 4.0 4.2
AK3.02 HPCI operation: Plant-SpecifiC..ceceeceeeccecocccesns. 3.7 3.8%
AK3.03 RCIC operation: Plant-SpecifiC..ccceecceccccocccnenn. 3.4 3.5
AK3.04 Safety/relief valve operation: Plant-Specific..cc.... 4.0 4.1%*
AK3.05 Low pressure system iS0latioN....ceecececeoccoceoeenes 3.0 3.2
AK3.06 Reactor/turbine pressure regulating system operation.. 3.7 3.8

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to HIGH REACTOR PRESSURE :

(CFR 41.7, 45.6)
AAl1.01 Isolation condenser: Plant—SPeCifiCeeeeeceececocessss 4.0 4.2
Ml.oz HPCI: Plant-speCifiC................................. 3-5 3.7*
AAl1.03 RCIC: Plant-SpecCifiC.eeesceescceecenecocceoscoennnass 3.4 3.5
AR1.04 Safety/relief valve operation: Plant-SpecifiCiceeee.. 3.9 4.1*
AR1.05 Reactor/turbine pressure regulating system............ 3.7 3.8
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APE:

K/A NO.

AR2.01
AR2.02
AR2.03

295007 High Reactor Pressure

KNOWLEDGE

Ability to determine and/or interpret the following as
they apply to HIGH REACTOR PRESSURE :
(CFR 41.10, 43.5, 45.13)

Reactor pressure.......l....Q.O.........0.........0...
REACtOr POWEL.ccceccecscsssccssrscscscssssvocscsoscscccoe
Reactor water level...cceccececceccccccsocscccosnscccnse

IMPORTANCE
RO SRO
4.1%* *

>
.
.—l
*
(RN
L] [ ] L]
NP
*
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APB: 295008 High Reactor Water Level

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to HIGH REACTOR

WATER LEVEL :

(CFR 41.8 to 41.10)
AK1.01 MOiBtUre CArrYOVaL .t tteeereeeeceneeeanoseoncscassnnnes 3.0 3.2
AK1.02 Component erosion/damage..ccecececscsccccsccccovcocsess 2.8 2.8
AK1.03 Feed flow/steam flow MismatCh..cececeeeencereocascoees 3.2 3.2
AK1l.04 Containment integrity: Alis-ChalmerS.....ccceeeeeeese 4.0 4.3%
AK2, Knowledge of the interrelations between HIGH REACTOR

WATER LEVEL and the following:

(CFR 41.7, 45.8)
AK2.01 RPS: Plant-SpecificC..iccceceeeseccsrsscsccccecccssansne 3.7 3.8
AK2.02 Reactor feedwater SystemM....ceeeeetsveccecccconeosanes 3.6 3.8
AK2.03 Reactor water level control.....cceeeeeeeeeececcnnsans 3.6 3.7
AK2.04 PCIS/NSSSS: Plant—SpeCifiC.cceeeecscencancccoooscecens 3.1 3.3
AK2.05 HPCI: Plant-SpecifiC..cccccecesccccccocccsosoccccoans 3.8 3.9
AR2.06 RCIC: Plant=SpecifiCecceiccesceccccccsenncssoannsoana 3.4 3.6
AK2.07 HPCS: Plant-SpecifiC.cececcceacscececcescoccnancanees 2.9 3.0
AK2.08 Main turbine: Plant-SpecifiC..ccceeecceccccccooosenns 3.4 3.5
AK2.09 Reactor water cleanup system (ability to drain):

Plant=SpeCifiC. e eeeeeeessccesccccecceassncnsccscnans 3.1 3.1
AK2.10 RHR (ability to drain): Plant-~SpecifiC.....ceecscecs. 2.7 2.8
AK2.11 Main SteamM..ceeeeeecerreocoscscococnccoassaconnconanes 3.1 3.3
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH REACTOR WATER LEVEL :

(CFR 41.5, 45.6)
AK3.01 Main turbine trip.ecceeceecececsecesccecccacenoscnncnss 3.4 3.5
AK3.02 Reactor SCRAM: Plant-SpecifiC..cccceccceccccccncasces 3.6* 3.9%
AK3.03 PCIS/NSSSS initiation: Plant-SpecifiCe..ccceeeesceeens 2.9 3.1
AK3.04 Reactor feed pump trip: Plant-SpecifiC....eeeeececocss 3.3 3.5
AK3.05 HPCI turbine trip: Plant-SpecifiC..ccececeeccceceanes 3.5 3.6
AK3.06 RCIC turbine trip: Plant-SpecifiC...c.cceeeeeecececnns 3.4 3.5
AK3.07 HPCS isolation: Plant-SpecifiC..ccececcceceecococonan 3.2 3.3
AK3.08 RCIC steam supply valve closure: Plant-Specific...... 3.4 3.5
AK3.09 HPCS injection valve closure: Plant-SpecifiC......... 3.3 3.4
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IMPORTANCE

K/A NO. ABILITY RO SRO

AAl. Ability to operate and/or monitor the following as
they apply to HIGH REACTOR WATER LEVEL
(CFR 41.7, 45.6)

ARl.01 Reactor water level control: Plant-Specific.cccecc... 3.7 3.7
AAl.02 Reactor water cleanup (ability to drain): Plant-

specific....O....OO...O....Q......'.......O.......l... 303 3.3
ARAl.03 Main steam system: Plant-Specific..ccccceccccccccecncs 3.1 3.1
AA1004 HPCI: Plant-SPQCifiC-........‘o...................... 305 3.5
AA]..OS R0103 Plant-SPeCifiC.......-......................... 3.3 303
Mlooe HPCS: Plant-SPBCific.....o..-........................ 208 2.8
AAl.07 Main turbine: Plant-SpecifiCecccccccccccccccccscscens 3.4 3.4
AAl.08 Feedwater SyStemM.ccecececcccscsccocececsscscscecccscnses 3.5 3.5
AR1.09 Ability to drain: Plant-SpecifiC..ccccvececcccccccccs 3.3 3.3
AA2. Ability to determine and/or interpret the following as

they apply to HIGH REACTOR WATER LEVEL :

(CFR 41.10, 43.5, 45.13)
An2.01 Reactor water level.ceececsccocceccsscccscsccssscaccsssne 3.9 3.9
ARn2.02 Steam flow/feedflow mismatCh.ccccccececceccncccsccncas 3.4 3.4
AA2.03 Reactor water cleanup blowdown f£loW..cccececcecoccccace 2.9 3.0
AR2.04 Heatup rate: Plant=SpecCifiCececececccccccccccsccsccce 3.1 3.3
AR2.05 2 = 1 2.9 3.1
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APE: 295009 Low Reactor Water Level

IMPORTANCE

K/A No. KNOWLEDGE RO 8RO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to LOW REACTOR WATER

LEVEL :

(CFR 41.8 to 41.10)
AK1.01 Steam CArryUNnder...ccccececcesscsscscscccssccccassosoosss 2.7 2.9
AK1.02 Recirculation pump net positive suction head: Plant-

SPECiEiCiceeseeececeocececcccasasssssssasesssscccnnces 3.0 3.1
AK1.03 Jet pump net positive suction head: Not-BWR-1&2...... 2.7 2.7
AK1.04 Jet pump efficiency: NOt-BWR=1&2.:ccceccecscccococcccse 2.4 2.4
AK1.05 Natural circulation...ciceeesscsccessseccecceaccoonnns 3.3 3.4
AK2. Knowledge of the interrelations between LOW REACTOR

WATER LEVEL and the following:

(CFR 41.7, 45.8)
AK2.01 Reactor water level indication.......cccceeeeevcecesss 3.9 4.0
AK2.02 Reactor water level CONtrOl..ieeeeseeseescssccccccnens 3.9 3.9
AK2003 Recirculation system.o.o....On..0.00'..0.0.0...00.‘..0 301 302
RK2.04 Reactor water cleanup...ccceeeecccccccocscnnacaccnness 2.6 2.6
AK3. Knowledge of the reasons for the following responses

as they apply to LOW REACTOR WATER LEVEL :

(CFR 41.5, 45.6)
AK3.01 Recirculation pump run back: Plant-SpecifiC..e...c... 3.2 3.3
AK3.02 Reactor feedpump runout flow control: Plant-Specific. 2.7 2.8

ABILITY '
AAl. Ability to operate and/or monitor the following as

they apply to LOW REACTOR WATER LEVEL :

(CFR 41.7, 45.6)
Anl.01 Reactor feedwater...coeeeereeecceeescsssccsccccocncces 3.9 3.9
AAl1.02 Reactor water level control.cceeeccecesccsccccssanconns 4.0 4.0
ARAl.03 Recirculation system: Plant-SpecifiCecceccccccccccass 3.0 3.1
ARl1.04 Reactor water CleanuUp..ccceecccccccsccsccsscscscccssocccns 2.7 2.7
AA2. Ability to determine and/or interpret the following as

they apply to LOW REACTOR WATER LEVEL i

(CFR 41.10, 43.5, 45.13)
AR2.01 Reactor water level...ccccessesceccsccccssccccosaccones 4.2 4.2
m.oz Steam fIOW/feed flow mismatch.'......'Q.......C.'O..'. 3‘6 3.7
AR2.03 Reactor water cleanup blowdown rat@.eceeceseceesseesss 2.9 2.9
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APE: 295010 High Drywell Pressure

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH DRYWELL

PRESSURE 3 '

(CFR 41.8 to 41.10)
AK1.01 Downcomer submergence: Mark=I&II..ccceccesccccccccccse 3.0 3.4
AK1.02 Submergence vent control: MArk=IITcceccecaccosassccosse 2.8 3.1*
AK1.03 Temperature increaseS...csesccccecccccccsccccssssovcce 3.2 3.4
AK2. Knowledge of the interrelations between HIGH DRYWELL

PRESSURE and the following:

(CFR 41.7, 45.8)
AR2.01 Suppression pool level.cscecscssccoccccsscoccssscnccce 3.2 3.3
AK2.02 Drywell/suppression chamber differential pressure:

Mark—I&II.......o............-........................ 3.3 305
AK2.03 Drywell/containment differential pressure: Mark-III.. 3.0 3.1
AK2.04 Nitrogen makeup system: Plant-Specific.....cccccce... 2.6 2.8
AK2.05 Drywell cooling and ventilation....ccccceccccccacccces 3.7 3.8
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH DRYWELL PRESSURE 13

(CFR 41.5, 45.6)
AK3.01 Drywell venting..sceccceccccecsccccccsscaccscsccccsccos 3.8 4.0%*
AK3.02 Increased drywell coolingecccccessvecccccsccccccccsvse 3.4 3.4
AK3.03 Radiation level monitoringe..ccecccecscscecscscccscccccce 3.2 3.5
AK3004 Leak investigation.....'.0..0'.............Q.‘..O..... 3'5 3.8
AK3.05 Temperature monitoring...cceecescccceccccccccccccccesns 3.5 3.4
AK3.06 Termination of drywell inerting: Plant-Specific...... 2.4* 2.8

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to HIGH DRYWELL PRESSURE :

(CFR 41.7, 45.6)
AAl1.01 Drywell ventilation/cooling...cccceececccccccccasaccss 3.4 3.5
ARl.02 Drywell floor and equipment drain sumpS.....ccceccceee 3.6, 3.6
AAl1.03 Nitrogen makeup: Plant-SpecifiC..ccececccccccccccness 2.6 2.6
AAl.04 Drywell sampling SySteM..c.cccecescececccccccccoocsess 3.1 3.0
ARl1.05 Drywell/suppression vent and purge..ccececececccccccecos 3.1 3.4
ARl1.06 Leakage detection systemS...cccceeccceccccccccccccnens 3.3 3.5
ARl1.07 Containment (drywell) atmosphere control.....ccccceec.. 3.2 3.4
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APE! 295010 High Drywell Pressure

IMPORTANCE

K/A NO. ABILITY RO 8RO
An2. Ability to determine and/or interpret the following as

they apply to HIGH DRYWELL PRESSURE :

(CFR 41.10, 43.5, 45.13)
AA2.01 TLeak rat@Beeeeeeeeeeceeescssssssssssesccccnonacsscnsee 3.4 3.8
AR2.02 Drywell PreSSULEG..ccececcssssoccscscsccsoscsssoosscsees 3.8 3.9
AR2.03 Drywell radiation levelsS....icceceesocccceccsoosacone 3.3 3.6
AA2004 Drywell humidity: Plant-speCifiC..................... 208 300
AA2 05 Drywell air cooler drain flow: BWR=6...eecveeeceeeese 3.3 3.3
AA206 Drywell temperature....'.........00..".0...0........ 306 306
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APE:?

K/A NO.

AK1l.

AK1.01

AK2.01

AK3.

AK3.01

AAl.01

AR2.

AA2.01
An2.02
AA2.03

KNOWLEDGE

Knowledge of the operational implications of the
following concepts as they apply to HIGH CONTAINMENT
TEMPERATURE (MARK III CONTAINMENT ONLY) :

(CFR 41.8 to 41.10)

containment pressure: Mark-IIIo o‘o R R RICE I I I I RS )

Knowledge of the interrelations between HIGH
CONTAINMENT TEMPERATURE (MARK III CONTAINMENT ONLY)
and the following:

(CFR 41.7, 45.8)

Containment ventilation/cooling: Mark-IIT...ccccccoce

Knowledge of the reasons for the following responses
as they apply to HIGH CONTAINMENT TEMPERATURE (MARK
III CONTAINMENT ONLY) :@ )

(CFR 41.5, 45.6)

Increased containment cooling: Mark—III..c.cceeccecccecs

ABILITY

Ability to operate and/or monitor the following as
they apply to HIGH CONTAINMENT TEMPERATURE (MARK III
CONTAINMENT ONLY)

(CFR 41.7, 45.6)

Containment ventilation/cooling system: Mark-III.....

Ability to determine and/or interpret the following as
they apply to HIGH CONTAINMENT TEMPERATURE (MARK III
CONTAINMENT ONLY) : (CFR 41.10, 43.5, 45.13)

Containment temperature: Mark-III.ccccccccceccccscces
Containment pressure: Mark=IIl..cceccsccceccvccscocne
containment humidity: Mark-III. ese0c00s0000 000000000

295011 High Containment Temperature (Mark III Containment Only)

IMPORTANCE
RO SRO
4.0 4.1*
3.7 4.0
3.6 3.9
3.6 3.9
3.6 3.9
4.0* 4.1*
2.8 3.2
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APE: 295012 High Drywell Temperature

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AKl. Knowledge of the operational implications of the

following concepts as they apply to HIGH DRYWELL

TEMPERATURE 3

(CFR 41.8 to 41.10)
AK1.01 Pressure/temperature relationship.ccceeceeeeccnoeonsns 3.3 3.5
AK1.02 Reactor power level CONtroOl.eiscessescesecscccecscooses 3.1 3.2
AK2. Knowledge of the interrelations between HIGH DRYWELL

TEMPERATURE and the following:

(CFR 41.7, 45.8)
AK2.01 Drywell ventilation.eeeceeeeeecscccocncococanonccoases 3.4 3.5
AK2.02 Drywell COOLiNgescecececesssccecesssccssoncoosoosocnanss 3.6 3.7
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.5, 45.6)
AK3.01 Increased drywell COOliNng..ccceececcoccececococasecnces 3.5 3.6

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.7, 45.6)
AAl.01 Drywell ventilation system....ccciceeeereececconcen cee 3.5 3.6
anl1.02 Drywell cooling SySteM..cccescceosncvocccceccccaccnsas 3.8 3.8
AA2. Ability to determine and/or interpret the following as

they apply to HIGH DRYWELL TEMPERATURE :

(CFR 41.10, 43.5, 45.13)
AR2.01 Drywell temperature....cccececececccececccccssssonnnsee 3.8 3.9
ARn2.02 Drywell PreBOULE.e.ceeescsscssssccccacassncosossoscnces 3.9 4.1
AR2.03 Drywell humidity: Plant-SpecifiCecccccevessesccsccece 2.8 3.1
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APE: 295013 High Suppression Pool Temperature

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH SUPPRESSION

POOL TEMPERATURE @

(CFR 41.8 to 41.10)
RK1.01 Pool stratification..ccescecccccscscccccccccccrcsccccces 2.5 2.6
AK1.02 Ambient temperature effectB....ccceececccsccccecceccce 2.4 2.5
AK1.03 Localized heating..cccececcccsescccccccccsscccccccccns 3.0 3.3
AK1.04 Complete condensation.....ceccecesccccccccoccnccsceces 2.9 3.2
AK2. Knowledge of the interrelations between HIGH

SUPPRESSION POOL TEMPERATURE and the following:

(CFR 41.7, 45.8) '
AK2.01 Suppression pool COOling..eccceccsccccccccceccccccccccs 3.6 3.7
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH SUPPRESSION POOL TEMPERATURE :

(CFR 41.5, 45.6)
AK3.01 Suppression pool cooling operatioN....cececccececccnce 3.6 3.8
AK3.02 Limiting heat additionS..ccececceccccecccssccccccscconnce 3.6 3.8

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to HIGH SUPPRESSION POOL TEMPERATURE @

(CFR 41.7, 45.6)
AAl.01 Suppression pool COOling....cececccsecsssccccccccrcacs 3.9 3.9
AAl.02 Systems that add heat to the suppression pool.ceeceees 3.9 3.9
AAR2. Ability to determine and/or interpret the following as

they apply to HIGH SUPPRESSION POOL TEMPERATURE :

(CFR 41.10, 43.5, 45.13)
AR2.01 Suppression pool temperature...ccececesccecccececoccse 3.8 4.0
AR2.02 Localized heating/stratification...cccccececcccccecce. 3.2 3.5
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APE: 295014 Inadvertent Reactivity Addition

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to INADVERTENT

REACTIVITY ADDITION :

(CFR 41.8 to 41.10)
AK1l.01 Prompt Criticaleceeeenseesceeeeeecenonccoooocoonsoessn 3.7 3.8
AK1l.02 ReaCtivity Anomaly..eeeeeeeeeeeeeesceenccecceaonnnnnnn 3.3 3.7
AK1.03 ShutdoWn MArgiN..eceeeeeceeeeeeececeesoooconooesnssens 3.7 4.0
AK1.04 PCIOMR: Plant=SpeCifiC.ccececccocccncrcccococonnnsess 3.0 3.4
AK1.05 tFuel thermal LimitB...ueieeeceoeeeeencenconcenceannens 3.7 4.2%
AK1.06 Abnormal reactivity additionBe..eceeeeececcoeeoecnnns. 3.8 3.9
AK2. Knowledge of the interrelations between INADVERTENT

REACTIVITY ADDITION and the following:

(CFR 41.7, 45.8)
AK2.01 R R A A 3.9 4.1
AK2.02 tFuel thermal 1imitB..ceeeeeeeeeeeeeoeeanooooooenennnnn 3.7 4.2%
AK2.03 Fuel =) T =X o B o 3.3 3.4
AK2.04 Void concentration..eeeeeieseeeeeeneeneencocononnnnses 3.2 3.3
AK2.05 Neutron monitoring system....vvseeeeeeeeecsoeennceenes 4.0 4.1*
AK2.06 Moderator temperature......ceeeeeeeeereenneeeennnnnnn. 3.4 3.8
AK2.07 REACOr POWEL e e e eennneeerececocenncocencacocensnesenn 3.9 3.9
AK2.08 RMCS: Plant—SpeCifiC..eeeeceeceeeeccececacscanocenens 3.4 3.5
AK2.09 Rod control and information system: Plant-Specific... 3.4 3.6
AKz.lo Safety limits.'...0..0‘...........'.Q.'............... 4.1 4.5*
AK2.11 Recirculation flow CONtrol..ceeeeeveeeeeeenennnnennnn. 3.6 3.7
AK3. Knowledge of the reasons for the following responses

as they apply to INADVERTENT REACTIVITY ADDITION:

(CFR 41.5, 45.6)
AK3.01 REBCEOr SCRAM. cuveerneercoasscenenooooosscenccannneenn 4.1* 4.1
AK3.02 CONtrol XOd BlOCKS. e eerreseoeeeneosonsconoooconnenesss 3.7 3.7

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to INADVERTENT REACTIVITY ADDITION:

(CFR 41.7, 45.6)
AAl.01 RS . e teeteeeeeoeeneacensceeaoncooncocssconcccasseenn. 4.0 4.1%
AAl.02 Recirculation flow CONtrol SYStemM...coeeeeeeeeenonennsn. 3.6 3.8
AR1.03 RMCS: Plant-SpecifiC...ccocececececsooseccccnsnsesnn. 3.5 3.5
AR1.04 Rod control and information system: Plant-Specific... 3.2 3.3
AAl1.05 Neutron monitoring system.....oceeeeeeoeeecoeeconennses 3.9 3.9
AR1.06 Reactor/turbine pressure regulating systeMee.sseeeeoe. 3.3 3.4
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APE: 295014 Inadvertent Reactivity Addition

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
ARl1.07 Cold water injection...ceeceecesccccccocccccsccccscccs 4.0 4.1
AN2. Ability to determine and/or interpret the following as

they apply to INADVERTENT REACTIVITY ADDITION 3

(CFR 41.10, 43.5, 45.13)
ARn2.01 REACLOY POWEL.csoecssocccsccsscscsssscsssssccscncccocss 4.1*% 4.2%
AR2.02 Reactor period..cccceccsccscsascccccsccsscoscccnnovens 3.9 3.9
ARn2.03 Cause of reactivity addition.ceecesccacccccccscscccces 4.0 4.3*%
AR2.04 tViolation of fuel thermal limitS..ccecececccecsccccccne 4.1 4.4%
AA2.05 tViolation of safety limitBeccececccccccccreccccecccens 4.2* 4.6
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APE: 295015 Incomplete SCRAM

K/A NO. RNOWLEDGE

AK1l. Knowledge of the operational implications of the
following concepts as they apply to INCOMPLETE SCRAM :
(CFR 41.8 to 41.10)

AK1.01 Shutdown MAargin...ceceeecescessssscecoccscccocccssacsas
AK1.02 Cooldown effects on reactor POWEX.eeceeeceseccsosscoss
AK1.03 ReactiVity effects...O'C0.l........QO....O'.QQ.QI..'..
AK1.04 Reactor pressure: Plant-SpecificC...cceeccecoccccnoees
AK2. Knowledge of the interrelations between INCOMPLETE

SCRAM and the following:
(CFR 41.7, 45.8)

AKR2.01 CRD hydraulicCB.ceeeeecsacsccececscocoecacoccononsncensn
AK2.02 RMCS: Plant=SpecifiC.ccceicsrcecccccccecccconnscnnoses
AK2.03 Rod control and information system: Plant-Specific...
AK2.04 RPSeccsrecaorsosceacsscacesoscsscssnncsoscocsoseooscnneces
AK2.05 Rod worth minimizer: Plant~SpecifiCeceeeccecesccecoses
m'os RSCS: Plant-specj.fic.............................o...
AK2.07 CRD MeChanism.eeeeeeeeeeesssssssseccocncaneoonossossss
AK2.08 Neutron monitoring sSystemM..cececceececeecccacosoancses
AK2.09 RPIS . toeeecececssossscanssssasessssssosecccssassccssses
AK2.10 SPDS/ERIS/CRIDS/GDS: Plant—SpecifiC...cccecececceccess
AK2.11 Instrument Gir...ccceeceeeeseeceseocooassacacascccanses
AK3. Knowledge of the reasons for the following responses

as they apply to INCOMPLETE SCRAM :
(CFR 41.5, 45.6)

AK3.01 Bypassing rod insertion bloCKB...ceeeeeeeeeecccncocenss
ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to INCOMPLETE SCRAM :
(CFR 41.7, 45.6)

AAl.01 CRD hydraulicCBeeeeceeeececeesosssoccocncnossascscsnens
AAl.02 RP St ieeeeerennaseceoaosocesscccosossoacecacoconnnnsasse
AAl1.03 RMCS: Plant-SpecifiC..ciicccscesccaceceonsoncconsconss
AR1.04 Rod control and information system: Plant-Specific...
AAl.05 Rod worth minimizer: Plant—SpecifiC..ceeeeececssccenn
AAl.06 RSCS: Plant-SpecifiC..cccssssrcsctcccccccccnncoancess
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IMPORTANCE
RO SRO
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APE:

K/A NO.

ARl1.07
AR1.08

AR2.01
AR2.02

295015 Incomplete SCRAM

IMPORTANCE
ABILITY RO SRO
Neutron monitoring systemM..ccececcsccecosccccccccccoccns 3.6 3.7
Process computer/SPDS/ERIS/CRIDS/GDS: Plant-Specific. 2.7 2.9

Ability to determine and/or interpret the following as
they apply to INCOMPLETE SCRAM :
(CFR 41.10, 43.5, 45.13)

ReaCtOr POWEL.eeescsestosscssscscsrsccvsssccssssocsocsccs 4.1* 4

Control rod posSition...ceececccccsscccccccssccnooncnce 4.1*% 4.2*

4.2-27 NUREG-1123, Rev.

1



APE: 295016 Control Room Abandonment

IMPORTANCE

K/A NO. RNOWLEDGE RO 8RO
AKl. Rnowledge of the operational implications of the

following concepts as they apply to CONTROL ROOM

ABANDONMENT :

{CFR 41.8 to 41.10)
AK2, Knowledge of the interrelations between CONTROL ROOM

ABANDONMENT and the following:

(CFR 41.7, 45.8)
AK2.01 Remote shutdown panel: Plant-SpecifiC...ceeececececss. 4.4* 4.5%
AK2.02 Local control stations: Plant-SpecifiC...ececeececs.. 4.0% 4.1*
AK2.03 Control room HVAC. ...eeeeesescccenencnsncecncesonnness 2.9% 3,1%
AK3. Knowledge of the reasons for the following responses

as they apply to CONTROL ROOM ABANDONMENT :

(CFR 41.5, 45.6)
AK3.01 REACEOr SCRAM. .ttt eeriutretenteeeeeennncnoscaocannnnnns 4.1% 4.2%
AK3.02 TULrDIiNe Xl P eeeenneeeineeeeeeeeeecacoccsnnnnnnnnsnns 3.7 3.8%
AK3.03 Disabling control room CONtZOLB...eeeesseeeeoeennnnsn. 3.5 3.7*

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to CONTROL ROOM ABANDONMENT :

(CFR 41.7, 45.6)
AAl.O01 RS e eeeeesencceeeseoesasscsconnscacoscccscecocnnesss 3.8 3.9
ARAl.02 Reactor/turbine pressure regulating SysSteMeceeccrnnane 2.9*% 3,.1x
AAIOOB RPIS.000....000..0.0000000.00..0..0.000'.O.Q.O'.....OO 3.0* 301
AR1.04 A.C. electrical distribution........ cetcaaan ceecas eeee 3.1 3.2
AAl1.05 D.C. electrical dAistribution....eeeeeeceeeecoeeeecenne. 2.8 2.9
AAl1.06 Reactor water 1evel.....cciieeceeecoceosocenocansensan 4.0 4.1
AAl1.07 Control room/local control transfer mechanisms........ 4.2% 4.3%
AAl.08 REACLOr PreBBULe. .cieeettrecccseccossscancccncsoeenses 4.0 4.0
AR1.09 Isolation/emergency condenser(s): Plant-Specific..... 4.0 4.0
An2, Rbility to determine and/or interpret the following as

they apply to CONTROL ROOM ABANDONMENT :
(CFR 41.10, 43.5, 45.13)

An2.01 REACE O POWEL . vt ieeennieererscsecnonnessccnssacennnss 4.1*% 4.1%*
AA2.02 Reactor water level...iesieeeeeeeneeenennceneocenoonann 4.2% 4,.3*
AR2.03 REACtOr PreBBUL. . vvttteteeceeecenccossocncccononsesnn 4.3*% 4.4%
AR2.04 Suppression POOl LemMPEratuUrE..cceeeeeersseeoooeosecsnn. 3.9 4.1
AR2.05 DryWell PreSSULC. ceeeeeeccreococeecenensoceascoronsnss 3.8 3.9
AR2.06 CO0LldoWn FaAEE. e eeueneierreeeeeeeeenooneocecsaononnnsss 3.3 3.5
AR2.07 Suppression Chamber PreSBUrE.....eeeeecececeecennnen.. 3.2 3.4

NUREG-1123, Rev. 1 4.2-28



APE: 295017 Bigh Off-Site Release Rate

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to HIGH OFF-SITE

RELEASE RATE

(CFR 41.8 to 41.10)
AK1.01 Biological effects of radioisotope ingestion.......... 2.2% 2.5
AK1.02 tProtection of the general publiC...cceecoocccccccccens 3.8% 4.3%
AK1.03 tMeteorological effects on off-site release............ 2.7 3.4
AK2. Knowledge of the interrelations between HIGH OFF-SITE

RELEASE RATE and the following:

(CFR 41.7, 45.8) :
AK2.01 Fission product production versus reactor power....... 2.8 3.3
AK2.02 RAAWASE e ceceecccsvsscsccocccsscccsssssacssssssccscssoe 2.8 3.1
AK2.03 Off-gas BYBteMiceccecvessccccccccsssscccsoscccccnnccccocns 3.3 3.5
AK2.04 Plant ventilation systemB..c.cecescccccscoccocccsscccs 3.1 3.3
AK2.05 Stack-gas monitoring system: Plant-Specific....ccc... 3.4 3.6
AK2.06 tSite emergency pPlaNecceccccccccesscscosscscccscscccccns 3.4 4.6%
AK2.07 Control room ventilation...cececececencecccscaceccocaes 3.2 3.4
AK2008 SPDS/ERIS/CRIDS/GDS.OO....Q....................Q...... 2.8 3.3
AK2.09 Condenser air removal system: Plant-Specific......... 2.8 2.9
AK2.10 Process radiation monitoring system..ccececececescscacs 3.3 3.6
AK2.11 MSIV leakage control: Plant-SpecifiC.cccececcccceccess 3.1 3.2
AK2.12 Standby gas treatment/FRVS...cceecescccccccccccocsccss 3.4 3.7
AK2013 RPS.‘...'....O.....0.0............00...0000....0..-0.. 3.4 3.7
AK2.14 PCIS/NSSSS.ceeeccecscsscssscccccsscscscscsssscscsnsscscs 4.0 4.1
AK3. Knowledge of the reasons for the following responses

as they apply to HIGH OFF-SITE RELEASE RATE :

(CFR 41.5, 45.6)
AK3.01 System i801latiOnS....cecececcccoscersososscsscscscocncans 3.6 3.9
AK3.02 Plant ventilation.cececececececccsssccocsscscscccosconcnse 3.3 3.5
AK3.03 tImplementation of site emergency plan......ccceccceeee 3.3 4,5%
AK3.04 Power reductionN..cccecccesccccoscsscccscsssscscsscccsne 3.6 3.8
RAK3.05 Control room ventilation: Plant-SpecificC..cccccecccss 3.3 3.6

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to HIGH OFF-SITE RELEASE RATE :

(CFR 41.7, 45.6)
AAl.01 RAAWABECeceeeesversosssccccsscsosssssssssorscssssscscscscs 2.7 3.1
AR1.02 Off-gas SYBteM.eeeeecccecccccserocssscecoscsaccccnsssnccs 3.5 3.7
AR1.03 Plant ventilation systemsS.....ccccceceeccceccccecccecss 3.4 3.4
AAl1.04 Stack-gas monitoring system: Plant-Specific.......... 3.6 3.8
AAl.05 SPDS/ERIS/CRIDS/GDS: Plant-SpecifiC..cceeccecccccccss 2.7 3.2
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APE: 295017 High Off-Site Relocase Rate

IMPORTANCE

X/A NO. ABILITY RO 8RO
AAl1.06 Condenser air removal system: Plant-Specific......... 3.2 3.2
AAl.07 Process radiation monitoring systemMecccecececccecccoes 3.4 3.6
Anl.08 MSIV leakage control: Plant-SpecifiC..ceccccccccecces 3.1 3.4
AAl1.09 Standby gas treatment/FRVS..cccsscessccscossccccscsese 3.6 3.8
AAl.lo '..............Q.........Q......I..Q..O..O...O..Ol. 3.6 307
AAl.ll PcIS/NSSSs..OOQ.'.........'.......'...O..0...........0 309 4.1
ARl1.12 tMeteorological data@..ceeeccececcccccerssccsvoccccnocsnns 2.5 3.9
AAn2. Ability to determine and/or interpret the following as

they apply to HIGH OFF-SITE RELEASE RATE

(CFR 41.10, 43.5, 45.13)
AA2.01 tOff-site release rate: Plant-SpecifiC...ccccccceccocons 2.9% 4,2%
AR2.02 tTotal number of curies released: Plant-Specific...... 2.4* 3.5%
AA2.03 tRadiation levels: Plant-SpecifiC.ccciceccerccccccocons 3.1 3.9
AR2.04 tSource of off-site releas@..seeescescecccorccsccennons 3.6 4.3%
AR2.05 tMeteorological data@ceeseeecccccccccccssccocosccnsonece 2.5 3.8
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APE! 295018 Partial or Complete Loss of Component Cooling Water

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to PARTIAL OR

COMPLETE LOSS OF COMPONENT COOLING WATER 3

(CFR 41.8 to 41.10)
AK1.01 Effects on component/system operationS....cccececccecs 3.5 3.6
AK2. Knowledge of the interrelations between PARTIAL OR

COMPLETE LOSS OF COMPONENT COOLING WATER and the

following:

(CFR 41.7, 45.8)
AK2.°1 Systam loads...............................Q.......... 3.3 3.4
AK2.02 Plant operationS..ccccecesccccccccscrscccccccooceccccs 3.4 3.6
AK3. Knowledge of the reasons for the following responses

as they apply to PARTIAL OR COMPLETE LOSS OF COMPONENT

COOLING WATER ¢

(CFR 41.5, 45.6)
AK3.01 Igolation of non-essential heat loads: Plant-Specific 2.9 3.2
RAK3.02 Reactor power reduction...cececececesecccccccncaceccccs 3.3 3.4
BK3.03 Securing individual components (prevent equipment

damage)................O....O..........’.......C.'..'. 3.1 3.3
AK3.04 Starting standby pumiP.cceccccecccccccssssocccccccsssocce 3.3 3.3
AK3.05 Placing standby heat exchanger in 8ervice.ccccccccsces 3.2 3.3
AK3.06 Increasing cooling water flow to heat exchangers...... 3.3 3.3
AK3.07 Cross—connecting with backup systemS....ccececccccsces 3.1 3.2

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF COMPONENT

COOLING WATER 3

(CFR 41.7, 45.6)
ARl.01 Backup BSYStemMBe.cececceccccccocccvsssccvcccccscnosscnoccce 3.3 3.4
ABpl.02 System 10adS..cceccccossccsccssccsceccsssasonsroococcs 3.3 3.4
ARAl1.03 Affected systems so as to isolate damaged portions.... 3.3 3.4



APE: 295018 Partial or Complete Loss of Component Cooling Water

IMPORTANCE

K/A NO. ABILITY RO 8RO
AA2. Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF COMPONENT

COOLING WATER @

(CFR 41.10, 43.5, 45.13)
AA2.01 Component temperaturesS...cceeececscccceccccccoccansces 3.3 3.4
An2.02 Cooling water tempPeratuUre..cescccececscsccaccnsnoscess 3.1 3.2
AR2.03 Cause for partial or complete lo8S....eeeesceccocacoces 3.2 3.5
AR2.04 SYystem floW..iceeeeneeeeooroncssoncscscaceocossosocancse 2.9 2.9
An2.05 SYStem PreBBUrE.cceieeceeaccscsnssccccccsncccacansoosss 2.9 2.9
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APE: 295019 Partial or Complete Loss of Instrument Air

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to PARTIAL OR

COMPLETE LOSS OF INSTRUMENT AIR 3

(CFR 41.8 to 41.10)
AK2. Knowledge of the interrelations between PARTIAL OR

COMPLETE LOSS OF INSTRUMENT AIR and the following:

(CFR 41.7, 45.8)
m.ol CRD hydraulics.....0..........'........QO...'....'O... 3.8 3.9
AK2.02 Component COOling Water.eseesssssssssscscoecncacccesse 2.9 3.0
AK2.03 Reactor feedwater....ccceeeoocccoscoccccccscscccscncocss 3.2 3.3
AK2.04 Reactor water Clea@nUpP...cccsssscssoscsccscscssscncccocns 2.8 2.8
AK2.05 Main steam systemM...cecececcecececsssssccccssesnscscccce 3.4 3.4
AK2.06 Offgas SyStemM..cccceeccccccccsccscscsnsseccscacsnccnse 2.8 2.9
AK2.07 Condensate B8YyStemM.ccceceecceccccccscccssvccscccccsccnns 3.2 3.2
AK2.08 Plant ventilation..ceeceeccecccececsecsoccsccsncsccsncne 2.8 2.9
AK2.09 CoNtainment.cececccsccsccsccescsstsctsccssosscscscsscsscse 3.3 3.3
AK2.10 Fuel pool COOlingeccesssssssscsscssscsccscsscsccccnoccs 2.8 2.8
AK2.11 Radwaste.....Q.....0..'................0...........0.. 2.5 2.6
AK2.12 Standby gas treatment/FRVS..c.cccceccescscccssscscsoncs 3.3 3.4
AK2.13 Isolation condenser: Plant-SpecifiCececcceccececccess 3.2« 3.2%
AK2.14 Plant air sysStemB....ccccececececcccccscoccscscocosccnse 3.2 3.2
AK2.15 Standby liquid control systemM....cceecesccsccscccnccee 2.3* 2.6
AK2.16 Reactor core isolation cooling..ccccececcccccsccccccccaas 2.8 2.8
AKR2.17 High pressure coolant injection: Plant-Specific...... 2.7 2.7
AK2.18 ADS: Plant~SpecifiCeccccccccsccccccsscccsssessnsccccne 3.5 3.5
AK2.19 RHR/LPCI: Plant-SpecifiC.ccccecccccscecccceccsccscans 2.7 2.8
RK3. Knowledge of the reasons for the following responses

ags they apply to PARTIAL OR COMPLETE LOSS OF

INSTRUMENT AIR :

(CFR 41.5, 45.6)
AK3.01 Backup air system supply: Plant-SpecifiCeccicccecccece 3.3 3.4
AK3.02 Standby air compressor operation.cccccccccecceccccccecs 3.5 3.4
AK3.03 Service air isolations: Plant-Specific...c.cccceceess 3.2 3.2

ABILITY
Anl. Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT

AIR 3

(CFR 41.7, 45.6)
ARl.01 Backup air SuUpPPlyecccecseccsscccessossssscccccocsocccns 3.5 3.3
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APE: 295019 Partial or Complete Loss of Instrument Air

IMPORTANCE

K/A NoO. ABILITY RO SRO
AAl1.02 Instrument air system valves: Plant-Specific......... 3.3 3.1
AAl.03 Instrument air compressor power SUPPli€S.c.cecccceccces 3.0 3.0
AR1.04 Service air isolations valves: Plant-SpecifiCescecs.. 3.3 3.2
AA2. Ability to determine and/or interpret the following as

they apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT

AIR :

(CFR 41.10, 43.5, 45.13)
AR2.01 Instrument air system pressuUre...ccccccecccecceccccsces 3.5 3.6

An2.02 Status of safety-related instrument air system loads
(8€e AK2.1 = BR2.19)ceccccccsccscscscscccnccoccsocosss 3.6 3.7



APE: 295020 Inadvertent Containment Isolation

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
AKl. Knowledge of the operational implications of the

following concepts as they apply to INADVERTENT

CONTAINMENT ISOLATION

(CFR 41.8 to 41.10)
AK1l.01 Loss of normal heat S8ink..ccccescececoccccscocvcocccne 3.7 3.9
AK1.02 Power/reactivity control..ccceeeceessccocccccssccccnsnn 3.5 3.8
AK1.03 Water chemistry.cccceecoeccccecoossvscsccoscesccnccsncns 2.3 2.5
AK1.04 Bottom head thermal stratification..ccecececcccecacecs 2.5 2.8
AK1.05 Loss of drywell/containment coolinge.cceecceecccccsccons 3.3 3.6
AK2. Knowledge of the interrelations between INADVERTENT

CONTAINMENT ISOLATION and the followings:

(CFR 41.7, 45.8)
m.ol Main steam Bystem.'......"..............00.....0.‘.0. 3.6 37
AK2.02 Sampling B8yBteM.ccececoccccccssvescscsrssscscssccsscccses 2.6 2.8
AK2.03 Drywell/containment ventilation/cooling: Plant-

SPECLfiCeereerecccesncnccccccsssssssssasssssassnaccnce 3.1 3.3
AK2.04 RWCU BYStEMecoececcecsscscscasssosccsnsssscscscssccsacocns 3.1 3.1
AK2.05 Isolation condenser: Plant-SpecifiC.ccceccsccencecces 4.2% 4.2
AK2.06 HPCI: Plant-SpecificC..cccccecsccccscccccsscssscccccane 3.8 3.8
AR2.07 RCIC: Plant—~SpecCifiCe.cccececccccccsccccscscscccnsosnsas 3.4 3.4
AK2.08 Traversing in-core probes: Plant-Specific....ccc00een 2.5% 2.6
AK2.0% RHR/shutdown cooling: Plant-SpecificC..ccccececcccccss 3.1 3.3
AK2.10 Drywell equipment/floor drain SuUMPS..ccccoceccccccccse 2.9 3.1
AK2.11 Standby gas treatment system/FRVS: Plant-Specific.... 3.2 3.4
AK2.12 Instrument air/nitrogen: Plant-Specific....ccccccveen.. 3.1 3.2
AK3. Knowledge of the reasons for the following responses

as they apply to INADVERTENT CONTAINMENT ISOLATION:

(CFR 41.5, 45.6)
AK3.01 REACLOY SCRAM..ccceveecssssocsssoccssssoncssacsccsccnccase 348 3.8
AK3.02 Drywell/containment pressure responsS€...ecscececcessccsscs 3.3 3.5
AK3.03 Drywell/containment temperature response....cceeecessees. 3.2 3.2
AK3.04 Reactor pressure reSPONSE...ccccecesscccsssccvssscccscscs 401 4.1
AK3.05 Reactor water level YeSpONSC.ssececececscccsosssscsseasse 348 3.9
BAK3.06 Suppression pool water level responsS€....ecceesecesccscsss 3.3 3.4
AK3.07 Suppression pool temperature responSe...cessscccscscscss 3.4 3.6
AK3.08 Suppression chamber pressure resSpONSE....c.csessessssess 3.3 3.5
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APE: 255020 Inadvertent Containment Isolation

IMPORTANCE

K/A No. ABILITY RO 8RO
AAl. Ability to operate and/or monitor the following as

they apply to INADVERTENT CONTAINMENT ISOLATION :

(CFR 41.7, 45.6)
AAl.01 PCIS /NS SSSeeevsarssosccssosssessassectscscsacsoscccccsonsnsse 3.6 3.6
ARl1.02 Drywell ventilation/cooling SysteMeccceccccccscscsccens 3.2 3.2
Anl.03 Containment ventilation system: Plant-Specific....... 2.9 3.1
An2, Ability to determine and/or interpret the following as

they apply to INADVERTENT CONTAINMENT ISOLATION :

(CFR 41.10, 43.5, 45.13)
AA2.01 Drywell/containment PreSSUrE.....cccecccecccccccenssscs 3.6 3.7
AAn2.02 Drywell/containment temperatuUre..cccececcececsccscosoes 3.3 3.4
AA2003 Reactor power".......O0.0..."0.......0......0....0’.. 3.7 3'7
AR2,04 REACLOr PreSSUre..ccccccecrsscsseccscscscnsccscococoses 3.9 3.9
AA2.05 Reactor water level......ccectecsccscoscccscccnccccanss 3.6 3.6
AR2,.06 Cause Of iB0lation....ccceeceeresccsscoocoscocconcocnns 3.4 3.8
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APE: 295021 Loss of Shutdown Cooling

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1l. Knowledge of the operational implications of the

following concepts as they apply to LOSS OF SHUTDOWN

COOLING :

(CFR 41.8 to 41.10)
AKlIol Decay heat....Q.........'...0O...0.0..'..0'.0...0.0.‘. 3.6 3.8
AK1.02 Thermal stratification...ccecececccccceccccccccoccccss 3.3 3.4
AK1.03 Adequate core CoOlinge.cccecccscscccsssccccssssscsvseccscs 3.9 3.9
AK1.04 Natural circulation.ccccsscccccccssssscsccccccnccccsne 3.6 3.7
AK2. Knowledge of the interrelations between LOSS OF

SHUTDOWN COOLING and the following:

(CFR 41.7, 45.8)
AK2.01 Reactor water temperature....cccceeececcceevscsccscace 3.6 3.7
AK2.02 Reactor water Clea@nUpPccscccccscecscccscscsssssccsscccsscoc 3.2 3.3
AK2.03 RHR/Shutdown COOliNng..cceccecscccccccccccccsssvsncesns 3.6 3.6
AK2.04 Component cooling water systems: Plant-Specific...... 3.0 3.1
AK2.05 Fuel pool cooling and cleanup SysSteM..cccececcecsccccs 2.7 2.8
AK2.06 Reactor vessel headspray: Plant-SpecifiCe..cccceccecces 2.5 2.6
AK2.07 Reactor recirculation....ceccecceccecccscccccccsscnnse 3.1 3.2
AK3. Knowledge of the reasons for the following responses

as they apply to LOSS OF SHUTDOWN COOLING :
(CFR 41.5, 45.6)

AK3.01 Raising reactor water level..cccececcsccccosecsscccsnne 3.3 3.4

AK3.02 Feeding and bleeding reactor vessel...ccccecoceccccans 3.3 3.4

AK3.03 Increasing drywell cooling...ccccecescesccccsssccssascs 2.9 2.9

AK3.04 Maximizing reactor water cleanup flow...ceeeececoceacs 3.3 3.4

AK3.05 Establishing alternate heat removal flow paths........ 3.6 3.8
ABILITY

Anl. Ability to operate and/or monitor the following as

they apply to LOSS OF SHUTDOWN COOLING :
(CFR 41.7, 45.6)

AR1.01 Reactor water cleanup system....ccceerecececcccccscncss 3.4 3.4
AAl.02 RHR/shutdown COOling..ccceeecececcccssccscccscsscccnss 3.5 3.5
AR1.03 Component cooling water systems: Plant-Specific...... 3.1 3.1
AAl1.04 Alternate heat removal methodS....cccceoccceccccscccsce 3.7 3.7
AR1.05 Reactor recirculation....cceececccccccssscscocsssonans 3.0 3.0
AR1.06 Containment/ drywell temperatur@...cccceesceccccscccss 2.8 3.0
AA2. Ability to determine and/or interpret the following as

they apply to LOSS OF SHUTDOWN COOLING :

(CFR 41.10, 43.5, 45.13)
ARn2.01 Reactor water heatup/cooldown rat€...eecscecescccecsecs 3.5 3.6
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APE: 295021 Loss of Shutdown Cooling

IMPORTANCE
K/A NoO. ABILITY RO 8RO
AA2.02 RHR/shutdown cooling system floW.eececeececessecscosoccnscee 3.4 3.4
AR2.03 Reactor water level.....cceecececcccsccscccccccscccscncsns 3.5 3.6
An2.04 Reactor water temperature....ccccccceccecccccccccccccs 3.6 3.5
Ap2.05 Reactor vessel metal temperature.....ccccceceececcececccces 3.4 3.3
AR2.06 Reactor PresSSuUr@..cccececcccccescsccscscscosccccsocsccssscne 3.2 3.3
ARn2.07 Reactor recirculation flow....ceeeeeccceccecaccscccane 2.9 3.1
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APE: 295022 Loss of CRD Pumps

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to LOSS OF CRD PUMPS:

(CFR 41.8 to 41.10)
AK1.01 Reactor pressure vs. rod insertion capability......... 3.3 3.4
AK1l.02 Reactivity control.ccceccececcsecsessssrsccsccccccccces 3.6 3.7
AK2. Knowledge of the interrelations between LOSS OF CRD

PUMPS and the following!
(CFR 41.7, 45.8)

AK2.01 Recirculation system: Plant-Specific....ccceccccccess 2.8 3.0
AK2.02 CRD mechanisMe ccecececsoscscccsossccccscsscscsscosnscanse 3.1 3.1
AK2.03 Accumulator PresSSUYeS....csccecsecsscscscecsesccscsssocs 3.4 3.4
AK2.04 Reactor water level...c..ceececcccscocsscacscosccccccss 2.5 2.7
AK2.05 Reactor water cleanup: Plant-SpecifiC..ceecccceccscas 2.4 2.5
AK2.06 Shared components with other units: Plant-Specific... 2.6 2.8
AK2.07 Reactor pressure (SCRAM assist): Plant-Specific...... 3.4 3.6
AK3. Knowledge of the reasons for the following responses

as they apply to LOSS OF CRD PUMPS:

(CFR 41.5, 45.6)
AK3.01 REACLOr SCRAM..cccesocaccccoscscccscsosscsssaccsccssscnscasns 3.7 3.9*
AK3.02 CRDM high temperature....ccccececececcccscsccccccsccns 2.9 3.1

ABILITY
Aal. Ability to operate and/or monitor the following as

they apply to LOSS OF CRD PUMPS:

(CFR 41.7, 45.6)
AAl.01 CRD hydraulic SySteM....cccceceessssssssrsasnsccccccccsss 3.1 3.2
AAl.oz RPS..o.ooooooooooooo.ooo-oo...ooooooooooo.o-ooo-.ooo'- 306 3.6
AR1.03 Recirculation system: Plant-SpecifiCicececccesecccces 2.7 2.8
AAl.04 Reactor water cleanup system: Plant-Specific......... 2.5 2.6
AM2. Ability to determine and/or interpret the following as

they apply to LOSS OF CRD PUMPS :

(CFR 41.10, 43.5, 45.13)
An2.01 Accumulator PreSSUre....ccceceesecscsssscscsscscocvecs 3.5 3.6
AA2.02 CRD system SstatuUB...ccceeecscesccccccsccscccccnccscncs 3.3 3.4
AR2.03 CRD mechanism temperatures...ccccecsccececsccscsccrsce 3.1 3.2
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APE: 295023 Refueling Accidents

IMPORTANCE

R/A No. KNOWLEDGE RO SRO
AK1. Knowledge of the operational implications of the

following concepts as they apply to REFUELING

ACCIDENTS 3 )

(CFR 41.8 to 41.10)
AK1l.01 Radiation exposure hazardS...cccecececcoccccecosscoess 3.6 4.1
AK1.02 Shutdown MArgin..ceececcececscosocessscecoscacosssensane 3.2 3.6
AK1.03 Inadvertent criticality.cocceccoseccecececescocacaseees 3.7 4.0
AK2. Knowledge of the interrelations between REFUELING

ACCIDENTS and the following:

(CFR 41.7, 45.8)
AR2.01 Fuel handling equipment..cceececcecacecoscsecosasnceen 3.3 3.7
AK2.02 Fuel pool cooling and cleanup BYSteM..eececeeccoosscase 2.9 3.2
AK2.03 Radiation monitoring equipment..c.cceceececcecoeoscenee 3.4 3.6
AR2.04 RMCS/Rod control and information System.....ccececoeecss 3.2 3.4
AR2.05 Secondary containment ventilation..scecccececcecccocooe 3.5 3.7
RK2.06 Containment ventilation: Mark=III....ecccoccosecocooccs 3.4 3.8
AK2.07 Standby gas treatment/FRVS...ccooececcccccccssoscsssse 3.6 3.9
AK3. Knowledge of the reasons for the following responses’

as they apply to REFUELING ACCIDENTS 3

(CFR 41.5, 45.6)
AK3.01 Refueling floor evacuation....cccceoeccecccsceccosoeso 3.6 4.3%
AK3.02 Interlocks associated with fuel handling equipment.... 3.4 3.8
AK3.03 Ventilation i80lation.ccecoceccocececcanscecosnnsoncee 3.3 3.6
RK3.04 Non-coincident SCRAM functioNe.coceccoececcoosssocscss 3.0 3.5
AK3.05 Initiation of SLC/shut-down cooling: Plant-

SPECifiCc(BWR=1)oeccceoonsoaccsosonncanonecacssoncossses 3.5 4.0

ABILITY
AAl. Ability to operate and/or monitor the following as

they apply to REFUELING ACCIDENTS :

(CFR 41.7, 45.6)
AAl1.01 Secondary containment ventilation.ceeeoeeeenecccennnns 3.3 3.5
ARAl1.02 Fuel pool cooling and cleanup SYSteM.e...eceeeescoceoss 2.9 3.1
AAl.03 Fuel handling equipment..ccoeecccececoceecssoossoacesecss 3.3 3.6
ARnl1.04 Radiation monitoring equipment..cceeeeecescoooooocoses 3.4 3.7
ARl1.05 Fuel transfer system: Plant-SpecifiC....cceceessccoscs 2.8 3.5
AR1.06 Neutron monitoring..ceeccoscsscosoccocoocesessssooscaoe 3.3 3.4
AAl1.07 Standby gas treatment/FRVS...ieveocveeesccececensoeooe 3.6 3.6
Apl.08 tContainment building ventilation: Mark-IIT..oeece... 3.3 3.4
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APE! 295023 Refueling Accidents

IMPORTANCE

K/A NO. ABILITY RO 8RO
AA2. Ability to determine and/or interpret the following as

they apply to REFUELING ACCIDENTS :

(CFR 41.10, 43.5, 45.13)
m.ol Area radiation levels........‘.0..........'....00....0 3.6 4.0
An2,02 Fuel poOl level.cicccescccoscecssscccssoncscscnssosscocsnsne 3.4 3.7
AA2.03 Airborne contamination levelS..ccceccossccccscecscoces 3.3 3.8%*
An2.04 tOccurrence of fuel handling accident..ccececececcccscs 3.4 4.1
AR2.05 tEntry conditions of emergency plan...ccccececcceccscecee 3.2 4.6%*
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APBE: 600000 Plant Fire On Site

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
AK1 Knowledge of the operation applications of the

following concepts as they apply to Plant Fire On Site:
AK1.01 Fire Classifications by type « « « « ¢ ¢ ¢« ¢« &« « « « « 2.5 2.8
AK1.02 Fire Fighting . . « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o « « « 2.9 3.1
AK2. Rnowledge of the interrelations between PLANT FIRE

ON SITE and the following:
AK2.01 Sensors, detectors and valves e o o o o s s o e e e o 2.6 2.7
AK2.02 Controllers and positioners e e e o o s e s o e o o o 2.4 2.5
AK2.03 Motors . . « .« o e e o o o o o o s o e s o o & o 2.5 2.6
AK2.04 Breakers, relays, and dlsconnects e o o s s o s s e o s 2.5 2.6
AK3 Knowledge of the reasons for the following responses

ags they apply to PLANT FIRE ON SITE:
AK3.01 Installation of fire detectors . . . . . . e« o o« . 2.0 2.1
AK3.02 Steps called our in the site fire protectlon plant,

fire protection system manual, and fire zone manual . . 2.2 2.8
AK3.03 Fire detector surveillance test . . . « ¢« « &« + o . . 2.0 2.2
AK3.04 Actions contained in the abnormal procedure for plant

fireon site . . . . . ¢ 0 4t i b i 4 e s 4 e e e e . 2.8 3.4
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IMPORTANCE

K/A NO. ABILITY RO SRO
AAl Ability to operate and / or monitor the following as

theyapply to PLANT FIRE ON SITE:
Apl.01 Regpirator air pack . . . . e e o o s s o s e e s o 3.0 2.9
AAl1.02 Ra-installation of fire detector e o o o s o o o o s s 1.8 1.9
AAl.03 Bypass of fire zone detector . « . « ¢ ¢ ¢ ¢ o o o o . 1.8 2.2
AAl.04 Bypass of heat detector . . . e o o o o o o o s o o 1.9 2.2
AAl.05 Plant and control room ventilation systems . . . . o o 3.0 3.1
AR1.06 Fire ALAYM .« o « o o o o o o o s o« o o o o o ¢ o = « « 3.0 3.0
ARl1.07 Fire alarm reset panel . « « ¢ ¢ ¢ ¢ o & e o o o 2.3 2.4
Anl.08 Fire fighting equipment used on each class of fire .« . 2,6 2.9
AAl.09 Plant fire zone panel (including detector location) . . 2.5 2.7
AA2 Ability to determine and interpret the following as they

apply to PLANT FIRE ON SITE:
AA2.01 Gag treatment system e o o o o s o o o s o e e s e e 2.2 2.3
AR2.02 Damper position . « « « ¢ ¢ o ¢ o e e o e e e 0 e o o 2.8 2.9
AR2.03 Fire alarm . . .. . e e o o o o o 2.8 3.2
ABn2.04 The fire’s extent of potential operational damage

to plant equipment . « « < o o o o ¢ o o o o o o o o o 2.8 3.1
An2.05 Ventilation alignment necessary to secure

affected AYCA « « o o ¢ o s o o o o o o o o o o o s o+ 29 3.0
AR2.06 Need for pressurizing control room

(recirculating mode) . . . o o o o « « 2.5 2.8
AA2.07 Whether malfunction is due to common-mode electrical

failures * L2 * . L] L ] L) L] * *® * L] * - . L] L] - - * - L d 2.6 3.0
AR2.08 Limits of affected area
AR2.09 That a failed fire alarm detector exists . . . . . . . 2.4 2.8
AR2.10 Time limit of long—term—breathing air system for

control room . . e e o o o s o s e o s e o o o o+ 2.9 3.1
aAn2.11 Time limit for use of respirators . . . . e e s s o o 2.9 3.0
ARn2.12 Location of vital equipment within fire zone e e s o o 3.1 3.5
ARp2.13 Need for emergency plant shutdown . . . e o s o o s o 3.2 3.8
AR2.14 Equipment that will be affected by fire suppression

activities in each zone . . . e o o e e o e o s+ 3.0 3.6
AR2.15 Requirements for establishing a fzre watch . . . . . 2.3 3.5
ARn2.16 vital equipment and control systems to be ma;ntaxned

and operated during a fire . . e o o o o e o o o 3.0 3.5
AR2.17 Systems that may be affected by the fire e e o s s o« 3.1 3.6
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5 COMPONENTS

291001
291002
291003
291004
291005
295006
295007
295008

Valves (CFR 41.3)

Sensors and Detectors ( CFR 41.7)

Controllers and positioners (CFR 41.7)
Pumps(CFR 41.3)

Motors and Generators (CFR 41.7)

Heat Exchangers and Condensors (CFR 41.4)
Demineralizers and Ion Exchangers ( CFR 41.3)
Breakers, Relays and Disconnects (CFR 41.7)
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COMPONENT: 291001 Valves

(CFR 41.3)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 The operation of safety valves 3.4 3.5
Kl1.02 The operation of relief valves 3.4 3.6
K1.03 The relationship of valve position to flow rate and

back pressure 2.7 2.8
K1.04 Valve design for a given failed-valve position (open,

closed, and as-is positions; spring loaded valves;

hydraulic, pneumatically controlled valves; electric

motor-driven valves) 2.7 2.8
K1.05 The significance of stem position (valve status) for

gate valves 2.9 2.8
K1l.06 Safety concerns in the use of gate valves (protect

.valves seals, open slowly) 2.7 2.7
K1.07 Cautions for placing a valve controller in manual mode 3.4 3.4
K1.08 Emergency operation of MOV with motor inoperable 3.4 3.5
K1.09 The stroke test for a valve, including the use of a

stopwatch 2.7 2.7
K1.10 Principles of operation and purpose of check valves 3.1 3.1
Kl.11 Operation of manual valves and verification of

position with indicator lights 3.2 3.2
Kl.12 Reason for using globe valves versus gates valves for

throttling 2.6 2.8
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COMPONENT: 291002 Sensors/Detectors

(CFR 41.7)
IMPORTANCE
K/A NoO. KNOWLEDGE RO SRO
Flow
Kl.01 Operation of venturis and orifices 2.4 2.5
K1.02 Temperature compensation requirements 2.4 2.5
K1.03 Effects of gas or steam on liquid flow rate
indications (erroneous reading) 2.5 2.6
K1.04 Modes of failure 2.9 3.1
K1.05 Operation of a flow D/P cell type flow detector 3.1 3.1
Level
K1.06 Temperature/pressure compensation requirements 2.8 2.9
K1.07 Operation of a differential pressure level detector 3.2 3.2
K1.08 Effects of operating environment (preésure,
temperature, and radiation) 2.8 2.9
K1.09 Modes of failure 3.3 3.3
Pressure
K1.10 Theory of operation of bourdon tubes, diaphragms,
bellows, and pressure detectors 2.4 2.5
Ki. 11 Effects of operating environment (pressure,
temperature, radiation) 2.3 2.5
K1.12 Operation of a pressure D/P cell 2.8 2.9
K1.13 Modes of failure 2.9 3.1
Temperature
Kl1.14 Theory of operation of T/C, RTD, thermostats,
thermometers (expanding fluid) 2.3 2.4
K1l.15 Indications of failure modes of T/C, RTD, thermometers 2.6 2.8
Position Detector
Kl.16 Failure modes of reed switches, LVDT, limit switches,
and potentiometers 2.5 2.7
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COMPONENT: 291002 Sensors/Detectors

(CFR 41.7)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.17 Applications of reed switches, magnets, LVDT,

potentiometers, and limit switches 2.3* 2.4

Electrical
K1.18 Applications of voltmeters, ammeters, frequency, and

ground detectors , 2.2% 2.4

Nuclear Instrumentation
K1.19 Operation of fission chambers, ion chambers 3.0 3.1
K1.20 Neutron monitoring indication units 3.2 3.2
Kl.21 Effects of voltage changes on neutron detector

performance 2.8 2.9
Kl1l.22 Failure modes of fission chambers, ion chambers, and

proportional counters 3.0 3.1

Radiation Detection
Kl.23 Operation of ion chambers, G-M tubes and scintillation

detectors 2.8 2.9
K1.24 Use of portable radiation monitoring instruments 3.1 3.2
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CONPONENT: 291003 Controllers and Positioners

(CFR 41.7)
IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1.01 Function and operation of flow controller in manual

and automatic modes 3.5 3.7
Kl1.02 Function and operation of a speed controller 3.5 3.6
K1.03 Operation of a valve controller, including seal-in

features 3.3 3.4
Kl1.04 Function and operation of pressure and temperature

controllers, including pressure and temperature

control valves 3.3 3.3
K1.05 Function and characteristics of valve positioners 2.8 2.8
K1.06 Function and characteristics of governors and other

mechanical controllers 2.5 2.6
K1l.07 Safety precautions with respect to the operation of

controllers and positioners 2.8 2.8
K1.08 Theory of operation of the following types of

controllers: electronic, electrical, and pneumatic 2.2% 2,2%
K1.09 Effects on operation of controllers due to .

proportional, proportional and reset, and proportional

and integral features 2.0 2.2%
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COMPONENT: 291004 Pumps

(CFR 41.3)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Centrifugal
K1.01 Identification, symptoms, and consequences of ’

cavitation 3.2 3.2
K1.02 Reasons for venting a centrifugal pump 2.8 2.8
K1.03 Consequences of air binding 2.8 2.9
K1.04 Consequences of operating a pump dead headed or for

extended recirculation times 3.0 3.1
K1.05 Discuses relationships among head, flow, speed, -and

power 2.8 2.9
K1.06 Need for net positive suction head (NPSH); effects of

loss of suction 3.3 3.3
K1.07 Starting current and operating current interpretation 2.8 2.8
K1.08 Purpose of starting a pump with discharge valve closed 2.8 2.8
K1.09 Pressure and flow relationship of pumps in parallel 2.3 2.4%
K1.10 Pressure and flow relationship of pumps in series 2.3*% 2.4%*
Kl. 11 Definition of pump shutoff head 2.4 2.5
K1l.12 "Runout” of a centrifugal pump (definition,

indications, causes, effects, and corrective measures) 2.8 2.8
K1.13 Principles of operation of a centrifugal pump 2.6 2.7
K1.14 Relationship between flow from a pump and suction

heads 2.5 2.5
K1l.15 Purpose of pump minimum flow requirements

Pogitive Displacement 2.9 2.9
Kl1.16 Discuss relationship among head, flow, speed, and

power 2.5 2.7
Kl1.17 Net positive suction head (NSPH) requirements for a

positive displacement pump 2.5 2.6
Kl1.18 Cconsequences of operating a positive displacement pump

against a closed flow path 3.3 3.3
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COMPONENT: 291004 Pumps

(CFR 41.3)
IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1.19 Functions and characteristics of positive displacement

pumps 2.6 2.6
K1.20 Reason for starting a positive displacement pump with

the discharge valve open; need to clear the flow path 3.1 3.1
Kl.21 Safety procedures and precautions associated with

positive displacement pumps 3.1 3.0
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COMPONENT: 291005 Motors and Generators

(CFR 41.7)
IMPORTANCE

K/A No. KNOWLEDGE RO SRO
Kl1.01 Locked motor rotor, recognition from motor parameters 2.6 2.6
K1.02 Potential consequences of overheating motor insulation

or motor bearings 2.6 2.7
K1.03 Causes of excessive current in motors, such as low

voltage, overloading , and mechanical binding 2.6 2.7
K1.04 Relationship between pump motor current (ammeter

reading) and the following: pump fluid flow, head,

speed, and stator temperature 2.7 2.7
K1.05 Explain the difference between starting current and

operating (running) current in a motor 2.6 2.7
K1.06 Reason for limiting the number of motor starts in a

given time period 2.9 3.1
K1.07 Electrical units: volts, amps, A.C., D.C., and hertz 2.6 2.6
K1.08 Consequences of overexcited/underexcited 2.5 2.6
K1.09 tInterrelations of the following: VARs, Watts, Amps,

Volts, Power factor 2.3* 2.6
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CONPONENT: 291006 Heat Exchangers and Condensers

(CFR 41.4)
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Startup/shutdown of a heat exchanger 2,7 2.7
K1.02 Proper filling of a shell-and-tube heat exchanger 2.6 2.6
K1.03 Basic heat transfer in a heat exchanger 2.4 2.6
K1.04 Effects of heat exchanger flow rates that are too high

or too low 2.8 2.8
K1.05 Flow paths for the heat exchanger (counterflow and U-

types) 2,2% 2,3%
K1l.06 Components of a heat exchanger (shells, tubes, plates, .

etc.) 2.3 2.,3*
K1.07 Control of heat exchanger temperatures 2.7 2.8
Kl.08 Relationship between flow rates and temperatures 2.9 3.0
K1.09 Definition of thermal shock 2.7 2.8
K1.10 Principle of operation of condensers 2.8 2.8
K1l.11 Relationship between condenser vacuum and backpressure 2.8 2.8
K1.12 Causes of natural circulation 2.9 3.0
K1.13 Use of steam tables to determine saturation pressure

for a given temperature and vice versa 2.7 2.9
K1l.14 Fluid hammer and methods of prevention 3.1 3.2
K1.15 Effects of heat exchanger tube fouling 2.6 2.8
K1l.16 Effects of scaling on heat exchanger operation 2.5 2.6
K1.17 Consequences of heat exchanger tube failure 2.7 2.8
K1.18 Reasons for non-condensible gas removal 2.8 2.9
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COMPONENT: 291007 Demineralizers and Ion Exchangers

(CFR 41.3)
IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1.01 Effect of excessive differential pressure on

demineralizer performance 2.6 2.7
K1.04 Reason for sampling inlet and outlet of demineralizer 2.5 2.6
K1.02 Effects of channeling in a demineralizer 2.8 2.?
K1.03 Purpose of a demineralizer 2.8 2.9
K1.05 Purpose of demineralizer D/P gauge 2.4 2.5
K1.06 Reason for demineralizer temperature and flow limits 2.7 2.7
K1.07 Principles of demineralizer operation 2.3 2.5
K1.0& Demineralizer D/P to determine condition of 2.6 2.6

demineralizer resin bed
K1.09 Effects of demineralizer operation on water

conductivity 2.7 2.7

5-11 NUREG-1123, Rev. 1



COMPONENT: 291008 Breakers, Relays and Disconnects

(CFR 41.7)
IMPORTANCE

X/A NoO. KNOWLEDGE RO 8RO
Kl1.01 Purpose for racking out breakers (de-energize

components and associated control and indication

circuits) 3.6 3.6
K1.02 Local indication that breaker is open, closed or

tripped 3.4 3.5
K1l.03 ) Meaning of power supply circuit breaker indicator

lights and capability to remotely open and close 3.3 3.4
K1.04 Operation of various push buttons, switches and

handles and the resulting action on breakers 3.3 3.3
K1.05 Function of thermal overload protection device 3.0 3.1
K1.06 Interpreting one-line diagram of control circuitry 3.2 3.6
K1.07 Safety procedures and precautions associated with

breakers, including MCC bus breakers, high, medium and

low voltage breakers, relays and disconnects 3.5 3.7
K1.08 Effects of closing breakers with current out of phase,

different frequencies, high voltage differential, low

current, or too much load 3.4 3.5
K1.09 Effect of racking out breakers on control and

indicating circuits and removal of control power on

breaker operation 3.4 3.5
K1.10 Function, control, and precautions associated with

disconnects 3.3* 3.4
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6 Theory
6.1 Reactor Theory (CFR 41.1)

292001 Neutrons

292002 Neutron Life Cycle

292003 Reactor Kinetics and Neutron Sources
292004 Reactivity Coefficients

292005 Control rods

292006 Fission Product Poisons

292007 Fuel Depletion and Burnable Poisons
292008 Reactor Operational Physics

6.2 Thermodynamics Theory (CFR 41.14)

293001 Thermodynamic Units and Properties
293002 Basic Energy Concepts

293003 Steanm

293004 Thermodynamic Process

293005 Thermodynamic Cycles
293006 Fluid Statics

293007 Heat Transfer and Heat Exchangers
293008 Thermal Hydraulics
293009 Core Thermal Limits
293010 Brittle Fracture and Vessel Thermal Stress
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6.1 Reactor Theory

(CFR 41.1)

REACTOR THEORY: 292001 Neutrons

K/A No.
K1.01
K1.02
K1.03
K1.04
K1.05
K1.06
K1.07
K1.08

KNOWLEDGE

Define fast, intermediate, and slow neutrons.
Define prompt and delayed neutrons.

Define thermal neutrons.

Describe neutron moderation.

Identify characteristics of good moderators.
Define neutron lifetime.

Define neutron generation time.

Describe fast flux, thermal flux, and flux
distribution.

6.1

3

IMPORTANCE
RO SRO
2.0 2.1
3.0 3.1
2.7 2.7
3.2 3.2
2.4% 2.6*
1.9% 1.9%
1.9% 1.9%
2.2*% 2.4



REACTOR THEORY: 292002 Neutron Life Cycle

K/A NO.

Kl.01
K1l.02
K1.03
K1.04
K1.05
K1l.06

Kl1l.07
K1.08

K1.09
K1l.10

Kl.11
Kl.12

Kl.13

K1l.14

KNOWLEDGE

Describe the neutron life cycle using the following
terms:

~-fagst fission factor.

--fast non-leakage probability factor.
—-—resonance escape probability factor.
--thermal non-leakage probability factor.
--thermal utilization factor.
--reproduction factor.

Define critical, subcritical, and supercritical with
respect to a reactor.

Define effective multiplication factor and discuss its
relationship to the state of d reactor.

Define K-excess.

Define shutdown margin.

Define reactivity.

State the relationship between reactivity and
effective multiplication factor.

tCalculate shutdown margin using procedures and given
plant parameters

tEvaluate change in shutdown margin due to changes in
plant parameters
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IMPORTANCE
RO SRO
1.9* 1.9*
1.9 1.9%
2.0 2.1*
1.9 2.0*
1.9 2.0*
1.9 1.9%
3.5 3.5
2.7 2.8
2.4* 2.6
3.2 3.5
3.2 3.3
2.4 2.5
1.8 2.4*
2.6 2.9



REACTOR THEORY: 292003 Reactor Kinetics and Neutron Sources

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Explain the concept of subcritical multiplication. 2.9 3.0
K1.02 Given the simplified formula for subcritical

multiplication, perform calculations involving steady

state count rate and source count rate. 2.1 2.3*
K1.03 Describe the production of delayed neutrons. 2.4 2.4
K1.04 Define delayed neutron fraction and effective delayed

neutron fraction; state the reasons for variation. 2.5 2.5
K1.05 Define reactor period. 3.7 3.7
K1.06 Explain the effect of delayed neutrons on reactor

period. 3.7 3.7
K1.07 Explain prompt critical, prompt jump, and prompt drop. 3.3 3.3
K1.08 Given the power equation, solve problems for power

changes and period. 2.7 2.8
K1.09 Define doubling time and calculate it using the power

equation. 2.5% 2.6%*
K1.10 Explain the necessity for installed neutron sources in

a reactor core. 2.4% 2.4
K1.11 Explain why installed sources are not needed after one

cycle of core operation. 2.4 2.4
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REACTOR THEORY: 292004 Reactivity Coefficients

IMPORTANCE

K/A NO. RNOWLEDGE RO SRO
Kl1.01 Define the temperature coefficient of reactivity. 3.2 3.2
K1.02 Describe the effect on the magnitude of the

temperature coefficient of reactivity from changes in

moderator temperature and core age. 2.5% 2.6%
K1.03 Explain resonance absorption. 2.6 2.7
K1.04 Explain doppler broadening and self-shielding. 2.6 2.7
K1.05 Define the doppler coefficient of reactivity. 2.9 2.9

Describe the effect on the magnitude of the doppler

coefficient of reactivity for changes in the

following:
K1.06 --Moderator temperature 2.1 2.2%
K1.07 --Core void fraction 2.1 2.2%*
K1.08 —--Fuel temperature 2.2*% 2.4%
K1.09 ~~Core age 1.9 2.1%
K1.10 Define the void coefficient of reactivity. 3.2 3.2

Describe the effect on the magnitude of wvoid

coefficient from changes in the following:
K1i. 11 --Core void fraction 2.5 2.6
Kl. 12 --Fuel temperature ' 2.2% 2.3%
K1.13 --Core age 2.1% 2.2%*
K1l.14 Compare the relative magnitudes of the temperature,

doppler, and void coefficients of reaCtivitY. 3.3 3.3
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REACTOR THEORY: 292005 Control Rods

K/A NoO.
K1.01
K1.02

K1.03

K1.04

K1.05
K1.06

K1.07

K1.08

K1.09

K1.10
Ki.11
K1l.12

KNOWLEDGE
Relate notch and rod position.

Name the material used for thermal neutron absorption
in control rods.

Describe nuclear properties of active material in the
rod.

Predict direction of change in reactor power for a
change in control rod position.

Define rod density.
Define reactor scram.

Define control rod worth, differential control rod
worth, and integral control rod worth.

Explain the shape of curves for differential and
integral CRW versus rod position.

Explain direction of change in the magnitude of CRW
for a change in moderator temperature, void fraction,
and control rod density, and Xenon.

tState the purpose of flux shaping and rod sequencing.

Define deep rods, and shallow rods.

tDescribe effects of deep, and shallow control rods on

axial and radial flux distribution.

IMPORTANCE
RO SRO
3.2% 3.3*
2.5 2.6
1.9*% 1.9*%
3.5 3.5
2.5* 2,6
3.7 3.8%
2.4 2.6
2.1* 2.3
2.5* 2.6
2.8 3.3
2.4* 2.5%
2.6 2.9
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REACTOR THEORY: 292006 Fission Product Poisons

K/A NO. KNOWLEDGE
K1l.01 Define fission product poison.
K1.02 State the characteristics of Xenon-135 as a fission

product poison.

K1.03 Describe the production of Xenon-135.

K1.04 Degcribe the removal of Xenon-135.

Describe the following processes and state their
effect on reactor operations:

K1.05 --Equilibrium Xenon

K1.06 --Maneuvering Xenon

K1.07 —-Xenon following a scram

K1.08 tDescribe the effects that Xenon concentration has on

flux shape and control rod patterns.

Plot the curve and explain the reagoning for the
reactivity insertion by Xenon-13§5 versus time for the

following:

K1.09 ~-Initial reactor startup and ascension to rated
power.

K1l.10 —-Reactor startup with Xenon-135 already present in
the core

Kl. 11 --Power changes from steady-state power to another.

Kl1.12 --Reactor scram.

K1.13 —--Reactor shutdown.

K1.14 Explain the process and reasons for the Reactor

Operator to compensate for the time dependent behavior

of Xenon-135 concentration in the reactor.

K1.15 State the characteristics of Samarium-149 as a fission

product poison.

K1l.16 Describe the .production of Samarium-149.

K1.17 Describe the removal of Samarium=-149.
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IMPORTANCE
RO 8RO
2.7 2.8
3.1 3.1
2.9 2.9
2.9 2.9
2.9 2.9
2.7 2.7
3.2 3.2
2.8 3.2
2.5 2.5
2.9 2.9
2.6 2.7
2.8 2.3
2.6* 2.6
3.1 3.2
2.1 2.1%*
1.8*% 1.9%
1.9 1.9%



REACTOR THEORY: 292006 Fission Product Poisons

K/A NO.

Kl.18

K1.19

K1.20

Kl.21

Kl.22

KNOWLEDGE
Define equilibrium samarium.
Plot the curve and explain the reasoning for

reactivity insertion by Samarium-149 versus time for
the following:

--Initial reactor startup and ascension to rated
power.

--Reactor shutdown.

Describe effects of power changes on samarium
concentration.

Compare effects of Samarium-149 on reactor operation
with those of Xenon-135.

IMPORTANCE
RO SRO

1.8% 1.8*
1.7 1.8%
1.6% 1.7*
1.7* 1.8*
2.4 2.4
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REACTOR THEORY: 292007 Fuel Depletion And Burnable Poisons

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Define burnable poison and state its use in the

reactor. 2.9 3.1
K1.02 Describe and explain distribution of burnable poisons

in the core. 1.8 2.0*
K1l.03 tGiven a curve of K-effective versus core age, state

the reasons for maximum, minimum, and inflection

points. 2.4 2.7

NUREG-1123, Rev. 1 6.1-10



REACTOR THEORY: 292008 Reactor Operational Physics

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO

Startup and Approach to Criticality

K1.01 List parameters which should be monitored and
controlled during the approach to criticality. 3.8 3.9*

K1.02 List reactivity control mechanisms which exist for
plant conditions during the approach to criticality. 3.8 3.8

K1.03 Describe count rate and period response which should
be observed for rod withdrawal during the approach to
criticality. 4.1 4.0

K1.04 Relate the concept of subcritical multiplication to
predicted count rate and period response for control
rod withdrawal during the approach to critical. 3.3 3.4

K1.05 Explain characteristics to be observed when the
reactor is very close to criticality. 4.3* 4.3%

Criticality

K1.06 List parameters which should be monitored and
controlled upon reaching initial criticality. 4.2*% 4,2

K1.07 Define criticality as related to a reactor startup. 3.9 3.9

K1.08 Describe reactor power and period response once
criticality is reached. 4.1 4.1

Intermediate Range Operation

K1.09 List parameters which should be monitored and
controlled during the intermediate phase of startup. 3.9% 3.9*

K1.10 Explain procedures for adjusting reactor period during
the intermediate phase of startup. 3.6 3.6

Kl.11 Discuss the concept of the point of adding heat (POAH)
and its impact on reactor power. 3.7 3.8

Kl.12 Describe reactor power and period response prior to
reaching the PORH. ' 3.6 3.7

K1.13 Explain characteristics to look for whén the POAH is
reached. 3.8 3.9



REACTOR THEORY: 292008 Reactor Operational Physics

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO

Heatup Operation
Kl.14 Describe three parameters to be monitored and

controlled during heatup. 3.5 3.5
K1.15 Describe reactor power and period response after

reaching the point of adding heat. 3.7 3.7
Kl.16 Explain procedures for establishing and controlling

heatup rate. 3.6 3.7

Power Operation
Kl1l.17 Describe three parameters to be monitored and

controlled during power operation. 3.6 3.6
K1l.18 Describe means'by which reactor power will be

increased to rated power. 3.8 3.8
K1.19 Explain transient and steady-state effects of a

control rod withdrawal on reactor power and void

fraction content. 3.1 3.2
K1.20 Explain transient and steady-state effects of an

increase in core flow on reactor power and void

fraction. 3.3 3.4
K1.21 Explain the relationship between steam production rate

and reactor power given specific conditions. 2.9 3.0
K1.22 Explain the effect that opening steam bypass valves,

during power operation, will have on reactor power. 3.5 3.6
K1.23 tExplain the necessity for rod pattern exchanges. 2.6 3.1
K1.24 iDescribe the parameters to be monitored and controlled

during rod pattern exchanges. 2.8 3.2

Reactor Response on a Scram
K1.25 Explain the shape of a curve of reactor power versus

time after a scram. 2.8 2.9

Normal Reactor Shutdown
K1.26 Explain reactor power response to a decrease in core

flow. 3.4 3.7
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REACTOR THEORY: 292008 Reactor Operational Physics

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
Kl.27 Explain reactor power response to a control rod

insertion. 3.4 3.5
K1.28 Explain the necessity for inserting control rods in a

predetermined sequence during normal shutdown. 3.4 3.7
Kl.29 Define decay heat. 3.4 3.6
K1.30 Explain the relationship between decay heat generation

and: a) power level history, b) power production, and

c) time since reaction shut down. 3.2 3.5
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6.2 THERMODYNAMICS

(CFR 41.14)

THERMODYNAMICS: 293001 Thermodynamic Units and Properties

K/A NO.
K1.01

K1.02

K1.03

K1.04

KNOWLEDGE

Convert between absolute and relative pressure and

vacuum scales.

Recognize the difference between absolute and relative

temperature scales.

Describe how common pressure and level sensing
instruments work.

' IMPORTANCE
RO  SRO
2.2% 2.3%
2.1*% 2.1%*
2.5*% 2.7

Explain relationships between work, -power, and energy. 1l.8%

6.2-1

1.9*
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THERMODYNAMICS: 293002 Basic Energy Concepts

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
Kl.01 Identify energy and work forms. 1.6 1.7*
K1.02 Explain the law of conservation of energy. 1.9 1.9%
K1.03 Explain the difference between state and phase of a

working substance. 1.6* 1.7+
K1.04 Explain the application of enthalpy in the monitoring

of plant processes. 2.1* 2.4*
K1.05 Identify the relationship between heat flow during a

process and a T-s diagram representation of the

process. 2.0 2,2%
K1.06 Define specific heat. 1.8 2.1%*
K1.07 Apply specific heat in solving heat transfer problems. 1.5* 1.6*
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THERMODYNAMICS: 293003 Steam
IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Describe effects of pressure on deﬁsity or specific

volume of a liquid. 2.3* 2.4
K1.02 Distinguish between liquids, vapors, gases, and

fluids. 2.2* 2.3%
K1.03 Define latent heat of vaporization 2.3 2.4
K1.04 Define vaporization line 2.0% 2.1%*
K1.05 Define critical point 1.8 1.8*
K1.06 Define vapor dome 1.8 2.0*
K1.07 Define saturated liquid 2.7 2.8
K1.08 Define wet vapor 1.8 1.9%
K1.09 Define saturated vapor 2.5% 2.6%
K1.10 Define vapor pressure 1.8 1.9*
Kl.11 Define moisture content 2.3% 2.3%
K1l.12 Define quality 2.5 2.6
K1.13 Define superheated vapor 2.3% 2.4+
Kl.14 Define supersaturated vapor 1.8 1.8+
K1.15 Define subcooled and compressed liquids 2.4%  2.4%
K1.16 Define subcooling 2.8 2.8
K1.17 Define specific heat 1.9% 2.1*

identifx the following terms on a T-g diagram:
Kl1.18 -=Critical point 1.7 1.7*
K1.19 --8aturated liquid line 2.1*% 2.2%*
K1.20 —--Saturated vapor line 2.2*% 2.3%
Kl.21 --Solid, liquid, gas, vapor, and fluid regions 2.1 2.2%
Kl1.22 Explain the usefulness of steam tables to the Control

Room Operator. 2.9 3.2
K1.23 Use saturated and superheated steam tables. 2.8 3.1*

6.2-3
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THERNODYNAMICS: 293004 Thermodynamic Processes

K/A NoO.
K1.01

K1.02

K1l.03
K1.04
K1l.05

K1.06

K1.07
K1.08

K1.09

K1.10

Kl.11

Kl.12
K1.13
Kl1l.14

K1.15

K1l.16

KNOWLEDGE

Explain the relationship between real and ideal
processes.

Explain the shape of the T-s diagram process line for
a typical boiler.

Nozzles

Describe the functions of nozzles in flow restrictors.
Describe the functions of nozzles in air ejectors.
Describe the principles of operation of a jet pump
Turbinesg

Explain the function of nozzles, fixed blading, and
moving blading in the turbine.

Explain the reason turbines are multistages.

Define turbine efficiency.

Explain the difference between actual turbine
performance and ideal thermal efficiency.

Pumps
Define pump efficiency.

Explain the difference between ideal and real pumping
processes.

Condensers

Discuss subcooling.

Explain vacuum formation in condenser processes.
Explain the condensing process.

Throttling and the Throttling Process

Define throttling.

Explain the reduction of process pressure from
throttling.
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IMPORTANCE
RO SRO
l.6* 1.7*
1.8 1.9%
2.2% 2.2%
2.5 2.6
2.7 2.7
1.9* 2.1%*
2.1* 2.2*
2.0% 2.1%*
1.7%, 1.8%
1.8 1.9+
1.7* 1.8%*
2.9 3.1
2.5 2.6
2.6 2.7
2.2% 2.3*
2.1* 2.3%*
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THERMODYNANICS: 293005 Thermodynamic Cycles

IMPORTANCE

K/A NO. KNOWLEDGE RO SRO
K1.01 Define thermodynamic cycle. 1.7* 1.8*
K1.02 Define thermodynamic cycle efficiency in terms of net

work produced and energy applied. 1.7 1.7*
K1.03 Describe the moisture effects on turbine integrity and

efficiency. 2.6 2.7
K1.04 Explain steam quality effects on nuclear turbine

design. 2.3 2.4*
K1.05 State the advantages of moisture separators/reheaters

and feedwater heaters for a typical steam cycle. 2.7 2.8
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THERMODYNAMICS: 293006 Fluid Statics

K/A NO.
K1.01

Kl1.02

K1.03
K1.04

K1.05

K1.06

K1.07

K1.08

K1.09
K1.10

K1l.11

Kl.12

K1.13

K1l.14

K1l.15

Kl.16

K1.17

KNOWLEDGE
Distinguish between fluids and other substances.

Distinguish between static pressure, dynamic pressure,
and total pressure.

Define head loss.

Discuss operational considerations of viscosity as
related to head loss.

Explain operational implications of fluid hammer
Pumps and Pump Characteristics

--State the purpose of a pump.

--Discuss pump head.

~-Discuss relationship between pump speed, head, flow,
and power without using formulas or calculations.

--Define cavitation.
—-Define net positive suction head (NPSH).

-~Define pump shut—-off head, pump runout, and axial
thrust.

~--Explain the importance of proper system venting for
pump operations.

--Explain the results of putting centrifugal pumps in
parallel or series combinations.

-=-Given the characteristic curve for a typical
centrifugal pump, explain the reason for its shape.

--Using a centrifugal pump characteristic curve and a
system characteristic curve, illustrate how the system
operating point changes due to system changes.

—--Describe how a centrifugal pump characteristic curve
will change with pump speed.

-=-Explain how operating a centrifugal pump at shutoff
head may cause overheating of the pump and describe
methods used to avoid overheating.
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IMPORTANCE
RO SRO
1.7% 1.8%
2.0% 2.2%
2.4 2.5
1.7* 1.9*
3.2 3.3
2.5% 2.6%
2.5 2.6
2.5 2.6
2.8 2.9
2.7 2.8
2.4 2.5
2.9 2.9
2.6 2.7
2.2% 2.3%
2.3% 2.4%
2.1*% 2.3%
2.6 2.7



THERMODYNAMICS: 293006 Fluid Statics

K/A NO.
K1.18

K1l.19

K1.20
Kl.21
Kl.22
K1.23
Kl.24

K1.25

K1.26

K1.27

K1.28

Kl.29

KNOWLEDGE

--Discuss the characteristic curve for a typical
positive displacement pump and explain the reason for
its shape.

--Describe the problems that will occur in emergency
core cooling systems if the pumps are operated at
lower than design flow for extended periods of time.
Define or explain mass flow rate

Define or explain two~-phase flow

Define or explain pressure spike

Define or explain gas binding

Define or explain recirculation ratio

Define or explain pipe whip

Explain why flow measurements must be corrected for
density changes.

Explain the relationship between pressure head and
velocity head in a fluid systen.

Discuss the velocity profiles for laminar flow and
tubulent flow.

Describe the methods of controlling system flow rates.

IMPORTANCE
RO SRO
1.9% 2.1+
2.7 2.9
2.4 2.4
2.4* 2.6
2.2% 2,3%
2.2% 2.3%
2.1* 2.3%
2.1% 2.2%
2.3 2.4
1.8* 2.0%
1.7* 1.8%
2.6 2.7
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THERMODYNAMICS: 293007 Heat Transfer and Heat Exchanges

K/A NO.

Kl.01
K1.02

K1.03

K1.04
K1.05

K1l.06

K1.07

K1.08

K1.09

K1l.10
Kl.11
K1l.12

Kl1l.13

KNOWLEDGE

Heat Transfer

Describe three mechaniesms of heat transfer.
Describe thermal conductivity.

Explain the manner in which fluid films affects heat
transfer.

Heat Exchangers
Discuss parallel-flow heat exchangers.
Discuss counter-flow heat exchangers.

Discuss the factors which affect heat transfer rate in
a heat exchanger.

Describe how the presence of gases or steam can affect
heat transfer and fluid flow in heat exchangers.

Condenser Applications of Heat Transfer
List functions of the main condenser in a power plant.

Discuss operational implications of condensate
depression.

Core Thermal Power

Define core thermal power.

{Explain methods of calculating core thermal power.
Define percent reactor power.

tCalculate core thermal power using a simplified heat
balance.
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IMPORTANCE
RO SRO
3.2 3.2
2.4 2.6
2.7 2.8
1.9% 2.2%
2.0% 2.2%
2.7 2.8
2.7 2.9
3.0 3.1
2.5 2.7
2.7% 2.9%
2.6 3.1
2.6% 2.7%
2.3% 2.9%



THERMODYNAMICS: 293008 Thermal Hydraulics

K/A NO.

K1l.01

K1.02
K1.03
K1.04

K1.05

K1.06

K1.07

K1.08

K1.09

K1.10

Kl.11
Kil.12

K1.13

Kl.14

K1l.15

K1l.16

Kl.17

KNOWLEDGE

Boiling Heat Transfer

Distinguish between boiling processes and other heat
transfer mechanisms.

Describe surface or cavity nucleation.
List factors affecting bubble formation in a cavity.

Describe means by which boiling improves convection
heat transfer.

Describe microconvection.
Pool Boiling Curve (T vs. Q/A)
Define a natural convection heat transfer.

Define nucleate boiling, subcooled nucleate boiling,
and bulk boiling.

Describe DNB (departure from nucleate boiling).

Describe OTB (onset of transition boiling).

Describe CHF (critical heat flux).

Describe transition (partial film) boiling.
Describe stable £ilm boiling.

Describe burnout and burnout heat flux.
Two Phage Flow

Classify slug flow region along a fuel channel,
experiencing two phase flow.

Describe annular flow region along a hypothetical fuel

channel, experiencing two phase flow.

Describe déyout region or mist flow region along a
hypothetical fuel channel, experiencing two phase
flow.

Describe OTB point along a hypothetical fuel channel,
experiencing two phase flow.

IMPORTANCE
RO SRO
2.6 2.8
2.2% 2,.3%
1.9% 2.1+
2.6 2.7
1.4 1.5+*
2.5 2.6
2.8 3.0
2.9 3.1
3.0 3.2
2.9 3.0
2.7 2.8
2.7 2.8
2.3% 2.3%
2.0 2.1%*
2.2* 2.3
2.2% 2.3
2.5 2.8

6.2-9 NUREG-1123, Rev. 1



THERMODYNAMICS: 293008 Thermal Hydraulics

IMPORTANCE

K/A NoO. KNOWLEDGE RO SRO
K1.18 Describe effects of flowrate and phase change on the

heat transfer coefficient. ) 2.2*% 2.4

Core Inlet Subcooling
K1.19 Define core inlet subcooling. 2.6 2.8
K1.20 Define carryunder. 2.4 2.6

Voids and Void Fraction
Kl.21 Define void fraction. 3.0 3.0
K1.22 Explain the term void as applied to core operations 2.9 3.0
K1.23 Define qualilty 2.5 2.7
K1.24 Draw the temperature profile from the centerline of a

fuel pellet to the centerline of the channel. 2.4 2.5

Recirculation System
K1l.25 Explain the reason for forced core recirculation. 3.2 3.2
K1.26 Explain the jet pump operating principle. 2.9 3.1
K1l.27 Explain the necessity of determining core coolant

flow. 2.9 3.0
K1.28 Describe the factors affecting single- and two-phase

flow resistance. 2.3*% 2.5%

Core Orificing
K1.29 Describe the effects of increasing bundle power on

bundle flow resistance. 2.8 3.0
K1.30 Ccompare the flow resistance through high powered

bundles to that of low powered bundles. 2.7 2.7
K1.31 Explain the necessity of core orificing. 2.9 3.0
K1.32 Describe core bypass flow. 2.5 2.6
K1.33 Explain the need for adequate core bypass flow.

Natural Circulation 2.4 2.6
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THERMODYNAMNICS: 293008 Thermal Hydraulics

K/A No.
K1.34

K1.38

K1.36

K1.37

K1.38
Kl.39
K1.40
Kl.41
K1.42

K1.43

IMPORTANCE
KNOWLEDGE RO 8RO
Explain the causes of natural circulation in BWR’s. 2.9 3.1
Describe problems that thermal stratification can
cause. 3.1 3.3
Describe means by which the operator can determine if
natural circulation flow exists. 3.1 3.3
Describe means by which the operator can enhance
natural circulation. 3.2 3.4
Sketch the axial temperature and enthalpy profiles for
a typical reactor coolant channel and describe how
they are affected by the following:
--Onget of nucleate boiling 1.8 2.1%
--Axial core flux 1.8% 1.9%
--Inlet temperature 1.8* 1,9%
--Heat generation rate 1.8 2.0%*
--Flow rate in the channel 1.8* 1.9%
Sketch the temperature profile in the axial and radial
directions for a typical fuel rod and explain the
reason for its shape. 2.0 2.2%

6.2-11
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THERMODYNAMICS: 293009 Core Thermal Limits

K/A NO. KNOWLEDGE
Ki.01 tExplain radial peaking factor (RPF)
K1.02 tExplain axial peaking factor (APF)
K1.03 tExplain local peaking factor(LPF)
K1.04 tExplain total pedking factor (TPF)
K1.05 State the reason thermal limits are necessary.
LHGR
K1.06 tDefine LHGR.
K1.07 tExplain the basis of the limiting condition of LHGR.
K1.08 tDescribe the mode of fuel failure for LHGR.
K1.09 tDefine FLPD ‘and MFLPD. .
MAPLHGR
K1l.10 tDefine APLHGR
K1l.11 tExplain the basis of the limiting condition for
APLGHR.
Kl1l.12 tDescribe the mode of fuel failure for APLHGR.
K1.13 tDefine MAPLHGR
Kl.14 tExplain the mechanisms most limiting for each region

of the MAPLHGR limit curves.

K1l.15 tDescribe conditions under which radiative heat
transfer becomes the significant method of heat
transfer within a fuel bundle.

Kl.16 tDiscuss how changes in the heat generation rate and
thermal conductivity of the fuel rod affect fuel
centerline temperature

MCPR .
Kl1.17 tDefine critical power.
K1.18 tDefine critical power ratio.
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IMPORTANCE
RO SRO
2.1% 2.5%
2.2% 2.6
2.1% 2.5%
2.2*% 2.6
3.3 3.5
3.4 3.8
2.8 3.6
3.0 3.4
3.1 3.7
3.3 3.7
2.8 3.6
2.9 3.5
3.1 3.6
2.2 2.7
2‘§ 3.1
2.4 2.8
3.3 3.7
3.2 3.7
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THERMODYNAMICS: 293009 Core Thermal Limits

K/A NoO.

Kl.19
K1.20
K1l.21
Kl.22
K1l.23
Kl.24

K1.25

K1.26

K1l.27

Kl.28

K1.29
K1.30

K1.31
Kl.32

K1.33

Ki.34
K1.35

K1l.36

KNOWLEDGE
tExplain the basis of the limiting condition for CPR.
tDescribe the mode of fuel failure for CPR.

tDefine MCPR.

tDescribe the effects of subcooling on critical power.

tDeacribe the effects of mass flow on critical power.
tDescribe the effects of pressure on critical power.

tDescribe the effects of local power distribution on
critical power.

tDescribe the effects of axial power distribution on
critical power.

tExplain the purpose of the flow biasing correlation
factor, (K ), as it relates to MCPR limits.

tDefine FLCPR.

Thermal Time Congtant

Define fuel thermal time constant.

tRelate thermal time constant to transient operating
condition.

Pellet Clad Interaction

Describe pellet-clad interaction (PCI).

List the causes of PCI.

Describe the purpose of the pellet to clad gap.
Identify the possible effects of fuel densification.
Describe the effects of iodine and cadmium on PCI.
PCIOMR

tExplain the purpose for PCIOMR (Plant Specific).

L

IMPORTANCE
RO SRO
2.8 3.6
3.1 3.6
3.1 3.6
2.9 3.3
2.8 3.2
2.7 3.2
2.7 3.2
2.6 3.1
2.7 3.3
3.0 3.5
2.4% 2.7
2.3 2.7
3.0 3.4
2.9 3.3
2.4 2.8
2.3* 2.6
2.2*% 2.6*
2.8 3.4



THERNODYNAMICS: 293009 Core Thermal Limits

IMPORTANCE

K/A NO. KNOWLEDGE RO 8RO
K1l.37 tIdentify how the PCIOMR rules minimize the adverse

effects of PCI (Plant Specific). 2.6 3.3
K1.38 tState the items measured for each of the three core

thermal limits. 2.7 3.1

For the following plant operating or accident

conditions, identify which of the three core thermal

limits are most limiting:
K1.39 Full power operation 2.8 3.2
K1.40 Loss of reactor coolant 2.8 3.3
K1.41 Increase in core flow 2.8 3.3
K1l.42 Increase in reactor pressure 2.8 3.3
K1.43 Cold water addition 2.9 3.4
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THERMODYNAMICS: 293010 Brittle Fracture and Vessel Thermal Stress

IMPORTANCE
K/A NO. KNOWLEDGE RO SRO
K1.01 State the brittle fracture mode of failure. 2.4 2.8
K1.02 tstate the definition of Nil-Ductility Transition
Temperature. 2.2% 2.7
K1.03 Define reference temperature. 2.0 2.5
K1.04 tState how the possibility of brittle fracture is
minimized by operating limitations. 2.9 3.2
K1.08 tstate the effect of fast neutron irradiation on
reactor vessel metals. . 2.5 2.8
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