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Scope

The requirements/basis in this documant apply to the first phase of the W314
Project. This document has been updated during the definitive design portion of the
first phase of the W314 Project to capture additional software requirements and is
planned to be updated during the second phase of the W314 Project to cover the
second phase of the project’s scope.

OBJECTIVE: HNF-SD-W314-TI012 is to provide requirement traceability by recording
the analysis/basis for the functional descriptions of the master pump shutdown
system. This document identifies the sources of the requirements and/or how these
were derived. Each requirement is validated either by quoting the source or an
analysis process involving the required functionality, performance characteristics,
operations input or engineering judgment.

Classification

This section is not applicable to this specification, since there is no material
classifications for the type of equipment this specification covers.

Applicable Documents
DOE Documents
DOE 6430.1a, 1989, General Design Criteria, U.S. Department of Energy.

DOE 4330.4b, Maintenance and Repair of Department of Energy Property, U.S.
Department of Energy.

DOE 5480.19, Conduct of Operations Requirernents For DOE Facilities, U.S.
Department of Energy.

DOE 5480.20a, Personnel Selection, Qualification, and Training Requirements for
DOE Nuclear Facilities, U.S. Department of Energy.

DOE-STD-1073-93, Guide for Operational Configurational Management Program,
(S/RID), U.S. Department of Energy.

MIL-STD-1472E, Human Engineering Design Criterig for Military Systems, Equipment
and Facilities.

- NUREG-0700, Guidelines for Control Room Design Reviews, U.S. Nuclear Regulatory

Commission.
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Code of Federal Regulations
10 CFR 835, Occupational Radiation Protection.

40 CFR 265, Interim Steps for Owner and Operators of Hazardous Waste Treatment,
Storage and Disposal.

PHMC Documents
HNF-PRO-097, Rev. 0, Engineering Design and Evaluation.

HNF-PRO-081, Rev. 2, ‘Hazardous Energy Control, Program ", Addendum, Guide for
Controlling Organization Hazardous Energy Control”.

HNF-IP-0842, TWRS Administration, Volume Il, Section 6.1, Rev. Oa, Tank Farm
Operations Equipment Labeling and Master Equipment List Control.

HNF-IP-0842, TWRS Administration, Volume IV, Section 4.25, Rev. Oa, Engineering
Drawings.

HNF-PRO-224, Rev. O, Document Control.

HNF-PRO-233, Rev. O, Review and Approval of Documents.

HNF-PRO-242, Rev. O, Engineering Drawing Requirements.

RPP-MP-599, Rev. 0, "Project' Hanford Quality Assurance Program Description”.
RPP-PRO-309, Rev. 0, ‘Computer Software Quality Assurance Requirements”.

WHC-SD-GN-DGS-30008, Rev. O, Design Loads for New Underground Double-Shell
Tanks and Associated Underground Process Piping".

WHC-SD-GN-DGS-30011, Rev. O, “Radiological Design Guide”.

HNF-SD-WM- SAR-067, Rev. 2, Tank Waste Remediation System Final Safety
Analysis Report (FSAR)

Project W-314 Documents

WHC-SD-W314-DRD-001, Rev. 2, “Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314",
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WHC-SD-W314-RPT-003, Rev. 4, “Upgrade Project Summary Report for Tank Farm
Restoration and Safe Operations, Project W-314".

HNF-SD-W314-TI-007, Rev. 1, ‘Project Design Concept for Transfer Piping, System
Tank Farm Restoration and Safe Operations, Project W-314"

HNF-SD-W314-TI-008, Rev. 3, Project Design Concept for Master Pump Shutdown,
System Tank Farm Restoration and Safe Operations, Project W-314".

HNF-SD-W314-PICD-001, Rev. 1, “Project Interface Control Document for Project W-
314~

HNF-SD-W314-PDS-001, Rev. 2, ‘Project Development Specification for Transfer
Piping ".

HNF-SD-W314-PDS-002, Rev. 2, ‘Project Development Specification for Valve Pit
Manifold”.

HNF-SD-W314-PDS-003, Rev. 2, Project Development Specification for Pit Leak
Detaction”.

HNF-SD-W314-PMP-001, Rev 2, Appendix C, ‘Systems Engineering Management
Plan Tank Farm Restoration and Safe Operations, Project W-314".

Miscellanecus Documaents
HSRCM-1, Rev. 2, "Hahforo‘ Site Radiological Control Manual".

OSD-T-151-00007, Rev. H-17, ‘Operating Specifications for the 241-AN, AP, AW,
AZ and SY Tank Farms*.

Operating Procedure TO-430-500, Rev. B-1, Cross-Site Transfer From TK-102-SY To
TK-107-AP Via SNL-3150".

Codes and Standards
Factory Mutual (FM), Approval Guide 1996 Edition.
Underwriters Laboratories (UL).

UL 508A, 1993, Outline of Investigation for Industrial Control Panels, Underwriters
Laboratories.
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ANSI/ISA-55.2-1976 (R 1992), The Intarnational Society for Measurement and
Control ‘Binary Logic Diagrams for Process Operations”.

ANSI/ISA-S5.4-1991, The International Society for Measurement and Control
“‘Instrument Loop Diagram”.

ANSI/NEMA ICS 6-1988, Rev. 1, National Electric Manufacturers Association,
“Enclosures for Industrial Controls and Controls”.

NFPA 70, 1996, National Fire Protection Association, Wational Electric Code".

ICRP Publication 17, Cost Benefit Analysis in the Optimizing Radiation Protection.
Requirements

Item Definition

Functionally, the Master Pump Shutdown (MPS) System terminates a waste transfer
by automatically shutting down those transfer pumps utilized to pump the waste

through a route if the following events occur:

. Any leak detection system monitored by the MPS System and associated with
the selected route detects a leak or system malfunction.

. Any waste transfer valve monitored by the MPS System and utilized in the
selected transfer route is in an incorrect position.

. Any existing MPS relay monitored by the MPS System and utilized in the
selected transfer route is de-energized. The existing MPS relay is connected to
leak detection systems, MPS pull-switches, flush valve position switches and
flush water pressure switches that are not upgraded by Phase { of Project W-
314.

. Any transfer shutdown pull-switches monitored by the MPS System is
initiated by an Operator.

. Any leak or incorrect valve position monitored by the Cross-Site Transfer
System is detected when the route is a cross-site transfer.

In addition, the MPS System identifies the terminating event as an alarm to
Operations.

A total of six different waste transfers between double shelled tanks and 244-S
DCRT may take place at any one time {not including single shell tanks which are not

4
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currently in Project W-314's scope). This requires that the MPS System be able to
discriminate selected squipment associated with each of the six transfers.

Other functions include tracking equipment function verification status as well as
exacuting equipment testing for verification purposes.

The following definitions with Figures 1 and 2 provide a hardware description of the
MPS System. Figure 1 shows a typical node of the MPS System and Figure 2 shows
the completed network of MPS System nodes.

TANK FARM INSTRUMENT BUILDING TANK FARM MCC

PROGRAMMABLE CROSS-SITE TRANSFER SYSTEM

2750E BLDG

Figure 1 Typical MPS System Node Block Diagram {Grey = Existing, White = New)
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NODES AN TANK FARM
“TYPICAL-12
OP CENTER
AZ TANK FARM
op 242.8 | W030RC(>)%I~S‘ROL
-/
woss
SY TANK FARM C:gis‘
TRANSFER
BLDG - OP CENTER
EEW AT
TFLAN 1 [
CENTRAL | L AN
MZOTNSIO'r:l ------ _@
BLDG
200 WEST 200 EAST

Figure 2 TANK FARM MPS System NETWORK

. Existing MPS Relays

The existing MPS electromagnetic relays receive signals from existing pit leak
detectors, encasement leak detectors, flush pit radiation detectors, flush
water pressure switches, area radiation detectors, manual push buttons and
other alarmed outputs and are connected together in such a way as to
provide a single input to the MPS System PLC (defined in the following).
Several of these existing relays will input to the MPS System at any one of
the Instrument Buildings. Originally, they were directly connected to shut
down all of the waste transfer pump(s) in the event of a detected leak during

6
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a waste transfer.
Tank Monitor and Control System (TMACS)

TMACS is an existing central surveillance system located at the 2750E
building. TMACS is a computerized data acquisition system and provides the
input to the Surveillance Analysis Computer System (SACS). Tank farm
alarms and instruments are monitored. TMACS is available to properly
equipped remote users over the HLAN for viewing only.

SACS

Receives and stores tank farm data for long term storage and data analysis
capability. SACS is EXCEL based and available to operators and engineers
over the HLAN.

Tank Farm Local Area Network (TFLAN)

The name given to a new W-314 installed high speed network that
communicates information in digital format between tank farms.

Programmable Logic Controller (PLC)

The PLC is a digital computer that receives output signals from field devices,
communicates with other devices using digital protocols, and produces
control output signals based on inputs and user configured programming and
stored algorithms.

The PLC translates analog signals such as current loop (4-20 mA), voltage,
thermocouples, RTD's, etc. and discrete signals such as relays, and on/off
voltage devices into digital information suitable for electronic storage and
transmission.

The PLC communicates with field located 1/0 boxes(defined in the following),
the HMi(defined in the following}, and other PLC's. Communication to the 1/0O
boxes is done by serial digital transmission. Communication with the HMIi is
done using a Ethernet protocol .

The PLC uses inputs and programmable functions such as logical operations,
averaging, totalizing, timing, and etc. to control PLC outputs. The PLC
implements the control portion of the MPS System.
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Human Machine Interface (HMI)

The HMI is a personal digital computer type work station with a CRT display ,
limited access capability front panel keypad pointer type input device(mouse),
a hard disk drive for non-volatile memory, and a user configured HMI software
package. The HMI raceives data from the PL.C, performs calculations on
and/or stores the data, and communicates the data on demand to TMACS
through the existing Hanford Local Area Network (HLAN). The HMI displays
alarms and signal data (or for any data that is available on the TFLAN
network) on its CRT display in an operator friendly fashion. The HMI is
typically installed in a tank farm instrument building with a PLC.

Input/Output box (I/0 box)

The 1/0 box is a field located device which functions to extend the PLC input
and output capability to field instrumentation. The primary purpose of the I/0O
box is to reduce conduit and trenching within the tank farm. It contains
hardware necessary to convert analog and discrete input and output signals to
digital information. Unlike the PLC it is not programmable, and its
communications capability is limited to transmitting the digital information to
the PLC.

MPS Shutdown Loop

The MPS Shutdown Loop is a wiring network interconnecting the MPS
System PLCs. The network’s function is to communicate a route shutdown
signal between PLCs. Each route has a unique shutdown signal. Upon
receiving a route shutdown signal from either another PLC or a field device,
such as a leak detector, a PLC automatically shuts off all waste transfer
pumps controlled by it that are selected for the route. The PLC, then,
transmits the route shutdown signal in a fail safe manner to the next PLC. The
process is repeated for all PLCs until the PLC originating the route shutdown
receives the shutdown signal thereby completing the loop with all of the
route’s waste transfer pumps being shut down. The primary purpose of the
loop is to allow a transfer to continue without the TFLAN or HMIs operating.

Item Diagrams

The functions of the MPS System were developed during the functional analysis of ‘
the W-314 Waste Transfer System. The MPS System must meet the requirements of
the functions identified as a “FFBD function xxx" in section 3.2.1.

Appendix A contains the Functional Flow Block Diagrams {(FFBD) that include
diagrammatic presentations of the above functions and their inter-relationship with

8
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ather applicable functions of the transfer waste system.

interface Definition
The shaded components in Figure 1 illustrate the typical external interfaces to the
MPS System . Refer to HNF-SD-W314-PICD-001, Rev. 1, “Project Interface Control

Document for Project W-3147, for the detailed interface requirements of the MPS
System.

In addition, the design shall be coordinated with the systems identified in the
following Project Development Specifications (PDS):

. HNF-SD-W314-PDS-001 PDS for Transfer Piping
. HNF-SD-W314-PDS-002 PDS for Valve Pit Manifold
. HNF-SD-W314-PDS-003 PDS for Pit Leak Detection

Major Component List

Since there are no separate subsystems, defined as Major Components, within the
MPS System; this section is not applicable to this specification.

Characteristics
Performance

Note that function numbers as shown in the FFBDs are equal to the following section
numbers for the functions, shown bolded, less the initial numbers “3.2.1. ",

The MPS System shall meet the following performance requirements:

3.2.1.1 Select Route (FFBD Function 1.0).

3.2.1.1.1 Sealact Pre-Determined Route {(FFBD Function 1.1).

3.2.1.1.1.1 Initialize System (FFBD Function 1.1.1). Prior to performing any set of

operations identified by an operating mode, the MPS System shall be
initialized. The initialization shall consist of executing manufacturer’s standard
software and hardware diagnostic procedures and performing a dialogue
between operators and the MPS System. If a software or hardware problem is
diagnosed, the initialization is halted and a System diagnostic is displayed.
The initialization is accomplished when the MPS System has determined the
following information:

. Operator identification



HNF-SD-W314-Ti-012

Rev. 3
. Security/Authorization Access Level of the Operator
. Mode of Operation
3.2.1.1.1.1.1 All Operators shall be required to log on and off of the MPS System.

| Basis: HNF-SD-W314-T/-008, Rev.3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Opaerations, Project W-3147%, Section

2.3.

3.2.1.1.1.1.2 The log on process shall include all HMI Operators inputting a
password into the MPS System.

| Basis: HNF-SD-W314-TI-008, Rev.3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section
2.3.

3.2.1.1.1.13 The MPS System shall allow a HMI Operator to perform only those
operations that the Operator is authorized to perform.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.

3.2.1.1.1.1.4 The MPS System shall provide multiple access levels such as
Technician, Operator, Shift Supervisor, Engineer and Systems
Administrator as defined in the following:

. Technician Level: Access to read all displays but no ability to change
parameters other than those negotiated in site specific labor contracts.

. Operator Level: Access to read all displays, adjust the process
parameters associated with any waste transfer route, and select a
predetermined route.

. Supervisor Level: Access to create and select predetermined transfer
routes, read all displays, adjust all process parameters associated with
the waste transfer operations, inhibit alarms, invoke a MPS System
element bypass, and release approval of administrative hold points
within his area of responsibility.

. Engineer Level: Access to create transfer routes, read all displays, and
reconfigure PLC logic, MPS System hardware and HMI displays.

. Super User Level: Full access to all MPS System operator, hardware

10
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and software functions. Performs the Systems Administrator
functions.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.3
3.2.1.1.1.1.5 Initializing Systems shall take place at all HMIs associated with the
MPS System at the following locations (note 3 HMIs will be installed in
| the 241-AZ-271 Control Building):
HMI LOCATION | DESCRIPTION

BUILDING 241-AZ-271 | 702-AZ CONTROL BUILDING |

IBUILDING 241-AN-271 TANK FARM AN INSTRUMENT BUILDING
BUILDING 241-AW-271 TANK FARM AW INSTRUMENT BUILDING
BUILDING 241-AP-271 TANK FARM AP INSTRUMENT BUILDING
BUILDING 272-AW 200 EAST OPERATING CENTER
BUILDING 242-A 200 EAST EVAPORATOR OPERATING CENTEHI
BUILDING 242-S 200 WEST EVAPORATOR OPERATING CENTER
BUILDING 278-WA 200 WEST OPERATING CENTER

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section

2.2.3.

3.2.1.1.1.1.6 Manning Levels for operation of the MPS System shall be normally one
operator for each waste transfer route. Multiple operators shall be able
to select different transfer routes simultaneously with each operator
manning a different MPS System HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2,

3.2.1.1.1.1.7 Each HMI shall operate independently from other HMIs unless
specifically stated in subsequent requirements.

11
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Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.

3.2.1.1.1.1.8 The MPS System equipment shall perform self diagnostics and shall
prevent any waste transfers from occurring if an equipment
malfunction is detected.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
4.3.2.5.

3.2.1.1.1.2 Display Source List (FFBD Function 1.1.2). After The MPS System initializes
and the Operator chooses a HMI command to display all possible sources of a
transfer route, the MPS System HMI shall display a list of all possible sources.

3.2.1.1.1.2.1 A route source list identifying all sources that have been previously
selected for another route is required.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Dasign
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
2.3.1. A route source list identifying all sources that have been previously selected
for other routes is needed for the Operator to choose an “appropriate " route source.

3.2.1.1.1.2.2 The list of transfer route sources to be displayed shall include those
DSTs presented in Tables 1 of Appendix B as well as the 244-S DCRT,
Tk-219-S-102, 242-A Evaporator, 204-AR (Truck) Unloading Facility,
and A-350 Drainage Lift Station.

Basis: HNF-SD-W314-Tl-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.1.1.3 Select Route Source (FFBD 1.1.3). After The MPS System displays a list of all
possible sources, the Operator chooses a HMI command that selects the
source of a transfer route.

3.2.1.1.1.3.1 One tank farm operator at any MPS HMI may select a source and a
destination tank for each simultaneous waste transfer. Based on this
input the MPS System presents a list of predetermined waste transfer
routes to the Operator on the HMI. The Operator selects the route
from this list and assigns it to one of six waste transfers depending on
which one is available. In turn, the MPS System selects all MPS inputs
and outputs for the route utilizing the predetermined route selection as

12
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a basis.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314° Section
3.2.2.

3.2.1.1.1.4 Display Destination List (FFBD 1.1.4). After The MPS System initializes and
the Operator chooses a HMI command to display all possible sources of a
transfer route, the MPS System HMI shall display a list of all possible sources.

3.2.1.1.1.4.1 A route source list identifying all sources that have been previously
selected for other routes is required.

Basis: HNF-SD-W314-T]-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept" for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.1. A route source list identifying all sources that have been previously selected
for other routes is needed for the Operator to choose an ‘appropriate " route source,

3.2.1.1.1.4.2 The list of transfer route destinations to be displayed shall include
those DSTs presented in Tables 1 of Appendix B as well as the 244-S
DCRT and the 242-A Evaporator.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.1.1.5 Select Route Destination (FFBD 1.1.5). After The MPS System displays a list
of all possible destinations, the Operator chooses a HMI command that selects
the destination of a transfer route.

3.2.1.1.1.6.1 One tank farm operator at any MPS HMI may select a source and a
destination tanks for each simultaneous waste transfer. Based on this
input the MPS System presents a list of predetermined waste transfer
routes to the Operator on the HMI. The Operator selects a route from
this list and assigns it to one of six waste transfers depending on
which one is available. In turn, the MPS System selects all MPS inputs
and outputs for the route utilizing the predetermined route selection as
a basis.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.
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3.2.1.1.1.5.2 Identification names and numbers for each unique waste transfer route
shall be assigned by the MPS System.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe QOperations, Project W-314% Section
2.3.2.1.

3.2.1.1.1.6 Display List of Pre-Determined Routas (FFBD Function 1.1.6). After the route
| source and destination has been selected, the MPS System shall display all
! possible transfer routes with the same source and destination. if no Pre-
Determined routes are available to satisfy the selected source and destination,
“None Available” is displayed and a new {Pre-Determined) route needs to be
created.

3.2.1.1.1.6.1 An Operator at the HMI shall be able to select a transfer route from a
list of predetermined transfer routes.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.2.5. '

3.2.1.1.1.6.2 The HMI shall have a user friendly graphical interface.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
2.2.3.

3.2.1.1.1.86.3 One tank farm operator at any MPS System HMI shall be able to select

| a source and destination for each simultaneous waste transfer. Based
on this input the MPS System presents a list of predetermined waste

| transfer routes to the Operator on the HMI. The Operator selects a

| route from this list and assigns it to one of six waste transfers
depending on which one is available. In turn, the MPS System selects
all MPS inputs and outputs for the route utilizing the predetermined
route selection as a basis. The operator shall be able to cancel the
selection and repeat the route selection process.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.2

3.2.1.1.1.7 Pre-Select Pre-Determined Route (FFBD Function 1.1.7). After the MPS

System displays a list of all possible pre-determined waste transfer routes, the
Operator chooses a HMI command that selects the predetermined waste

14
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transfer route.

3.2.1.1.1.7.1 One tank farm operator at any MPS HMI may select a source and
destination tank for each simultaneous waste transfer. Based on this
input the MPS System presents a list of predetermined waste transfer
routes to the Operator on the HMI. The Operator selects a route from
this list and assigns it to one of six waste transfers depending on
which one is available. In turn, the MPS System selects all MPS inputs
and outputs for the route utilizing the predetermined route selection as
a basis.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
. 3.2.2

3.2.1.1.1.7.2 The MPS System shall be capable of storing 1000 pre-determined
routes.

Basis: The maximum number of different active transfer routes necessary over the life of
the facility was determined by engineering judgement.

3.2.1.1.1.7.3 The purpose of this function is to select the appropriate MPS System
inputs and outputs for a particular waste transfer route and its
associated flush routes.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.5.2

3.2.1.1.1.7.4 The minimum number of flush routes that can be associated with a
particular waste transfer shall be four. These are the pre-transfer flush
towards the pump, the pre-transfer flush towards the destination, the
post-transfer flush towards the pump, and the post-transfer flush
towards the destination.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.2.

3.2.1.1.1.7.5 The maximum aliowable number of simultaneously operating waste
transfer routes shall be six. The wiring for the MPS Shutdown Loop
shall be designed for eight different routes.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System *Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.1. In the engineer’s judgement it is appropriate to provide a minimum of 25%
future wiring capacity when installing wire in buried conduit.

3.2.1.1.1.7.6 Canceling or de-selecting a pre-determined transfer route shall be
accomplished only when the transfer route’s assigned transfer pump’s
motor controls are de-energized by opening the pumps’ branch circuit
breaker.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.2.4.

3.2.1.1.1.7.7 MPS System HMI Databases for associating MPS System inputs and
outputs to selected waste transfer routes shall be provided.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
2.3.2.3.

3.2.1.1.1.7.8 Computer programs with appropriate configuration control shall allow
the adding to, deleting from and changing of the records of all waste
transfar route databases.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.3.

3.2.1.1.1.8  Preview Pre-Determined Route Selection (FFBD Function 1.1.8). After the
transfer route is pre-selected, the MPS System shall display the pre-selected
transfer route to the Operator(s).

3.2.1.1.1.8.1 The MPS System shall be able to display graphically on the HMIs the
selected transfer routes that are in the Waste Transfer Annunciator
mode of operation.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System *Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.6.

3.2.1.1.1.8.2 All waste transfer routes selected shall be displayed on the Waste

Transfer Annunciator set of MPS HMI graphical screens. (See FFBD
Function 4.4.10.)
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Basis: HNF-SD-W2314-TI-008, Rev. 3, Master Purmnp Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.16.2.

3.2.1.1.1.9 Confirm Pre-Determined Route Selection (FFBD Function 1.1.9). After the
Operator previews the pre-determined route selection, the Operator chooses a
HMI command that confirms or does not confirm the pre-selection of the pre-
determined transfer route. If the pre-determined route selection is not
confirmed, a new pre-determined route must be selected in FFBD Function
1.1.6. If the pre-determined route selection is confirmed, the MPS System
accepts the pre-selected pre-determined route as one of the six pre-
determined routes selected for operation.

3.2.1.1.1.9.1 The MPS System shall have a double confirmation command sequence
for inputting operator control functions.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2

3.2.1.1.1.10 Display System Diagnostic (FFBD Function 1.1.10). If a MPS System
malfunction occurs during the Initialize System function (FFBD Function
1.1.1), the initialize System function is exited and the system diagnostic is
displayed to the Operators to assist system recovery process.

3.2.1.1.1.101 The MPS System shall perform self diagnostics and shall prevent any
waste transfers from occurring if an equipment malfunction is
detected. The initiating self diagnostics are manufacturer specific and
depend on.the design of the electronic components of the MPS
System. :

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
4.3.2.5.

3.2.1.1.1.10.2 Each digital or analog output module shall produce a specific output
signal, that is configurable, when a system failure is detected by the
output module. The output signal shall be configurable as high, low,
hold last value, or a specific value within the range of the output
signal.

Basis: HNF-SD-W314-TI-008, Rev. 3. Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
4.3.2.5.
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3.2.1.1.2 Create Pre-Determined Route (FFBD Function 1.2).

3.2.1.1.2.1 Choose Route Creating Mode (FFBD Function 1.2.1). If it is determined that
no pre-determined routes are available that satisfy a waste transfer’s source
and destination requirements, a new pre-determined route needs to be
created. After assigning a name to the new route, an Operator with the
appropriate access level chooses a HMI command that selects one of two
methods used to create a pre-determined route. The two methods are:

. Create Route By Mechanical Segment.
. Create Route By Modifying an Existing Pre-Determined Route.
3.2.1.1.2.1.1 {dentification names and numbers for each unique waste transfer route

shall be assigned by the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.1.

3.2.1.1.2.1.2 A MPS System Operator with the appropriate access level located at a
HMI shall be able to create a predetermined transfer route by selecting
mechanical segments of a transfer route such as tanks, pumps, pits,
transfer lines and jumpers.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section

2.3.2.5.
3.2.1.1.2.1.3 (Requirement deletad)
3.2.1.1.2.1.4 If no predetermined route has been created for the route source and
destination originally selected, a new predetermined route must be
creataed.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.2.

3.2.1.1.2.1.5 Only a MPS System Operator with an appropriate access level are
allowed to create new routes.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
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3.2.2
3.2.1.1.2.1.6 Predetermined routes are created offline at any MPS System HMI.
Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
322

3.2.1.1.2.1.7 Two methods of route creation are used; selection by mechanical
segments, and by modifying an existing predetermined route. .

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section

3.2.2
3.2.1.1.2.2 Create Route by Segment (FFBD Function 1.2.2).
3.2.1.1.2.21 Display Route Segments (FFBD Function 1.2.2.1) After the “Create

Route By Segment” method for creating a new predetermined route is
chosen by a qualified Operator, the MPS System HMI shall display all
possible route segments.

3.2.1.1.2.2.1.1 The MPS System shall be able to display graphically on the HMIs the
salected transfer routes in the Waste Transfer Annunciator mode of
operation.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.6.

3.2.1.1.2.2.1.2 Route creation by mechanical segments method includes the use of
graphic screens where mechanical segments, such as tanks, pits,
transfer lines, pumps and valves, are selected by the HMI operator.

Basis: HNF-SD-W314-T|-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.2.2.1.3 The following mechanical segments listed in Appendix B, Tables 2, 4,
5.7,8,9, 10, 13, 14 and 15 shall be displayed.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A. :
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3.2.1.1.2.2.2 . Select Route Segment (FFBD Function 1.2.2.2). After The MPS System
displays all possible route segments, the Operator chooses a HMI
command that selects a route segment of a transfer route.
3.2.1.1.2.2.2.1 A shift supervisor or cog engineer located at a HMI shall be able to

create a predetermined transfer route by selecting mechanical
segments of a transfer route such as tanks, pumps, pits, transfer lines
and jumpers. The MPS System inputs and outputs associated with
each selected mechanical segment are then automatically selected.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.5.

3.2.1.1.2.2.2.2 The selection by mechanical segments method includes the use of
graphic screens that are similar to the WTA set of screens where
mechanical segments, such as tanks, pits, transfer lines, pumps and
valves, are selected by the HMI operator and all MPS System elements,
such as leak detectors, valve positions sensors, existing MPS relays,
and pump interlock relays, associated with the selected mechanical
segment are selected automatically.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2.2

3.2.1.1.2.2.2.3 The mechanical segments shall be selected from those presented in
tables 2, 4, 5, 9, 10, 13, 14, and 15 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix

A
3.2.1.1.2.2.3 Add Selected Segment to New Pre-Determined Route (FFBD Function
1.2.2.3). After a route segment is selected by an Operator for use in a
route, the MPS System shall store the information identifying that the
route segment as a selected component of the new pre-determined
waste transfer route.
3.2.1.1.2.2.3.1 Route creation by mechanical segments method includes the use of

graphic screens where mechanical segments, such as tanks, pits,
transfer lines, pumps and valves, are selected by the HMI operator and
all MPS System elements, such as leak detectors, valve positions
sensors, existing MPS relays, and pump interlock relays, associated
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with the selected mechanical segment are selected automatically by
the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
3.2.2,

3.2.1.1.2.2.3.2 MPS System HMI Databases for associating MPS System inputs and
outputs to selected waste transfer mechanical segments such as
tanks, pits, pumps, transfer lines, and jumpers shall be provided.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.3.

3.2.1.1.2.2.3.3 Computer programs with appropriate configuration control shall allow
the adding to, deleting from and changing of the records of all
mechanical segment databases.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.3.

3.2.1.1.2.2.3.4 The MPS System inputs and outputs associated with each selected
mechanical segment are automatically selected for the new pre-
determined waste transfer route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°", Section
2.3.2.5.

3.2.1.1.2.2.3.5 The mechanical sagments shall be associated to input and output
elements in accordance with the Tables 2, 4,5, 7,8, 9, 10, 13, 14
and 15 presented in Appendix B.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.1.2.2.4 Determine If Route Segment Selection is Complete (FFBD Function
1.2.2.4). After a route segment selection is completed and the
Operator reviews the route segment display, the Operator determines if
_ additional route segment selections are required. If additional
selections are required, the route segment selection process is
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repeated. If not, the route segment selection process is completed.

Route creation by the mechanical segments method includes the use
of graphic screens where all the necessary mechanical segments, such
as tanks, pits, transfer lines, pumps and valves are selected by the HMI
operator to make a complete route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

3.2.2.

3.2.1.1.2.3 (Function deleted)

3.2.1.1.2.4 Create Route by Modifying a Pre-Determined Route (FFBD Function 1.2.4).

3.2.1.1.2.4.1

3.2.1.1.2.4.1.1

Assign New Route Name (FFBD Function 1.2.4.1). After an existing
pre-determined route has been selected by an HMI Operator for
modification, the MPS System assigns the new route name {created in
FFBD Function 1.2.1) to the selected route and then stores the
existing pre-determined route as a new route.

Once a predetermined route is created in the MPS System, a cog
engineer or shift manager can store, retrieve, modify or delete the
route from the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section

3.2.2.

3.2.1.1.2.4.2

3.2.1.1.2.4.2.1

Determine Route Component Modification (FFBD Function 1.2.4.2).
After an existing pre-determined route has been stored as a new route,
the HMI Operator shall determine which route components are to be
modified. There are three categories of route components. They are:

* route source.{See FFBD Functions 1.1.2 & 1.1.3)

e route destination.(See FFBD Functions 1.1.4 & 1.1.5).

* route segment(s).(See FFBD Functions 1.2.2).

After the determination, the Operator chooses a HMI command that
selects one of the three categories of route components for
modification. '

Route modifications are accomplished to a predetermined route either

by selection or de-selection of route mechanical segments, including
source and destination .
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Profect Design
Concept® for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.2.

3.2.1.1.2.4.3 Determine if Route Modifications are Complete (FFBD Function
1.2.4.3). After a category of route modifications are completed, the
Operator determines whether additional route modifications of a
different category are required. If additional modifications of a different
category are required, the route modification process is repaated. If
not, the route modification process is completed.

3.2.1.1.2.4.3.1 If no predetermined route has been created for the route source and:
destination originally selected, a new predetermined route must be
created.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

3.22
3.21.1.24.4 Re-store Modified Route as a New Route (FFBD Function 1.2.4.4).
After the route modifications are completed, the MPS System shall re-
store the modified route as a new pre-determined route.
3.2.1.1.2.4.41 The modified route shall be stored as a new predetermined route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.2.4.4.2 MPS System HMI Databases for associating MPS System inputs and
outputs to selected waste transfer routes shall be provided.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
2.3.2.3.

3.2.1.1.2.5 Determine If Created Pre-Determined Route Is Complete (FFBD Function
1.2.5). After any of the two methods of creating a pre-determined route are
completed, the HMI Operator determines if a different or the same method is
needed to complete the route creation. If additional selections or de-selections
utilizing the same or different methods are required, the route creation
process is repeated. If not, the route creation process is completed.

3.2.1.1.2.5.1 If no predetermined route has been created for the route source and
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destination originally selected, a new predetermined route shall be
created.

Basis: HNF-SD-W314-T/1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.25.2 Only a shift supervisor or cog engineer are allowed to create new
routes.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.2

3.2.1.1.2.5.3 Predetermined routes are created offline at any MPS System HMI.

Basis: HNF-SD-W314-TI1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.2.5.4 Two methods, selection by mechanical segments and modifying an
existing predetermined route are used.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.3 Add Passive Elements (FFBD Function 1.3).

3.2.1.1.3.1 Determine If Transfer Route Meets FSAR Requirements (FFBD Function 1.3.1).
After a transfer route is displayed and the requirements from the most current
TWRS Final Safety Analysis Report (FSAR) are determined, the HMI Operator
shall compare the route display with the FSAR requirements and determine if
the selected route meets the FSAR requirements. If additional passive
elements are required to satisfy the FSAR, the passive element selection
process is repeated. If not, the passive element selection process is
completed.

3.2.1.1.3.1.1 The MPS System shall operate within the TWRS design basis
authorized by the DOE . The TWRS FSAR; HNF-SD-WM-SAR- 067,

*Tank Waste Remediation System Final Safety Analysis Report”; is a
document included in the TWRS Authorization Basis.

Basis: HNF-IP-0842, Volume 4 “Engineering’, Section 5.4, Rev. 11C, * Unreviewed Safety
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Questions”, Appendix A.

3.2.1.1.3.1.2 The HMI| Operator that determines the need for additional passive
elements required to satisfy the FSAR shall have an Engineer or
Supervisor Access level to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.8.

3.2.1.1.3.2 Choose a Passive Element (FFBD Function 1.3.2). After the it has determined
that passive elements are required to be added to the selected pre-determined
transfer route satisfy the FSAR, an HMI command is chosen that initiates the
create route by segment method used to add a passive eiement to a pre-
determined route.

3.2.1.1.3.2.1 The MPS System shall operate within the TWRS design basis
authorized by the DOE . The RPP FSAR; HNF-SD-WM-SAR-067, “Tank
Waste Remadiation System Final Safety Analysis Report”; is a
document included in the RPP Autharization Basis.

Basis: HNF-IP-0842, Volume 4 ‘Engineering’, Section 5.4, Rev.11C, “ Unreviewed Safety
Questions, Appendix A.

3.2.1.1.3.2.2 A shift supervisor or cog engineer located at a HMI shall be able to
create a predetermined transfer route by selecting mechanical
saegments of a transfer route such as tanks, pumps, pits, transfer lines
and jumpers.

Basis: HNF-SD-W31714-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.3.2.5.
3.2.1.1.3.2.3 {Requirement deleted)
3.2.1.1.3.2.4 Predetermined routes are created offline at any MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.4 Assign Route to Transfer (FFBD Function 1.4).

3.2.1.1.4.1 Display Avallable Transfers (FFBD Function 1.4.1). After the passive elements
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have been added to the transfer route, The MPS System shall display which
of the six allowable simultaneous transfers are available for use.

3.2.1.1.4.11 The Operator on a MPS System HMI assigns the selected
predetermined waste transfer route to one of six waste transfers
depending on which one is available.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Saction
3.2.2.

3.2.1.1.41.2 The maximum allowable number of simultaneously operating waste
transfers shall be six.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.1.

3.2.1.1.4.2 Select an Avaliable Transfer (FFBD Function 1.4.2). After the available
simultaneous transfers are displayed, the Operator chooses a HMI command
that selects one of the available simultaneous transfers for assignment as a
transfer route.

3.2.1.1.4.2.1 The Operator on a MPS System HMI assigns the selected
predetermined waste transfer route to one of six waste transfers
depending on which one is available.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.2.

3.2.1.1.4.3 Check Route Equipment Availability (FFBD Function 1.4.3). After an available
transfer is selected for route assignment, the route equipment components of
those transfers in progress as well as those slements that are designated as
being “Out of Service" are checked by the MPS System against those
components used in the route to be assigned. If the MPS System determines
that a route equipment component is not available due to being in use or “Out
of Service”, then the route is not assigned to the selected transfer and the
MPS System shall not allow selection until the component is available or
placed back “In Service". Otherwise, the selected route is assigned to the
selected transfer.

3.2.1.1.4.3.1 When two or more waste transfer routes are set up for operation, the
MPS System shall check the equipment selected for each route for
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interferences prior to any new waste transfer taking place. An
equipment interference is established when equipment is selected for a
new route that has already been selected for another route.

Basis: HNF-SD-W2314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.2.2.
3.2.1.1.4.3.2 In the case of pits and tanks and their associated 1/O elements (e.g.,
leak detectors, MPS relays, etc.), an equipment interference is of no
consequence.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.2.2.

3.2.1.1.4.3.3 In the case of lines, valves and pumps and their associated 1/0O
elements (e.g., leak detectors, interlock relays, etc.), an equipment
interference is not allowable.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.2.

3.2.1.1.4.3.4 The associated pre-transfer and post-transfer flush route equipment
selections shall also be checked for interferences to insure that the
route can be flushed before or after the waste transfer.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
2.3.2.2,

3.2.1.1.4.3.5 A local message shall be displayed on the HMI being used for route
selection identifying the transfer element(s) in use by other waste
transfer routes and shall indicate that the transfer element(s) is unable
to be used in the route being selected.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.2

3.2.1.1.4.3.6 If an equipment component for a transfer route is identified by the

MPS System as being “Out of Service”, the route is not assigned to the
selected transfer and the MPS System shall not allow selection of the
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pre-determined route until the placed back “In Service”.

Basis: MNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3714", Section
2.3.2.7.

3.2.1.1.4.3.7 A local message shall be displayed on the HMI being used for route
selection identifying the transfer element(s) that is in the “Out of
Service” state and shall indicate that the transfer element(s} is unable
to be used in the route being selected.

Basis: HNF-SD-W3214-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe QOperations, Project W-314", Section
2.3.2.7.

3.2.1.1.4.4 Re-store Route Equipment Status (FFBD Function 1.4.4). After the selected
route equipment is assigned to a waste transfer, the MPS System shall revise
and restore the route equipment status as selected for operation.

3.2.1.1.4.4.1 HMI Databases for associating selected MPS System inputs and
outputs to transfer routes shall be provided.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Projact Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.3.

3.2.1.1.4.4.2 Transfer route equipment and valve positions presented in the tables 1,
2,4,5,7,8,9,10, 11, 13, 14 and 15, Appendix B, and its route
selection status shall be stored in a MPS System Route Database.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.3.

3.2.1.1.443 MPS System computer programs with appropriate configuration control
shall allow the adding to, deleting from and changing of the records of
all transfer route and mechanical segment databases.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.3.

3.2.1.1.4.44 Equipment selection status of all mechanical segments {such as tanks,

pits, lines), and MPS System /O elements (such as pumps, valves, leak
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detectors, and existing MPS relays) shall be stored and displayed for a
minimum of six transfer routes.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Section

3.2.1.7.

3.2.1.1.445

The MPS System shall be able to select and store all appropriate MPS
System inputs and outputs used for monitoring and control of a
particular waste transfer route and its associated flush routes. All MPS
System inputs and outputs selected as required for a particular waste
transfer and associated flushing shall be reserved for use until the
waste transfer and associated flushing is completed.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section

2.3.2.

3.2.1.1.45

3.2.1.1.4.5.1

Manually Enter “In/Out of Service” Element Status (FFBD Function 1.4.5).
After an equipment element is taken out of service, the status of the element
is manually enterad into the MPS System where it is indicated on HMI
displays as “In Service” or “Out of Service”. When an equipment element is
designated "Out of Service”, the equipment element is not selectable for use
in a transfer route and its alarm and route shutdown function are inhibited
until its status is manually changed back to “In Service”.

Due to construction work or maintenance activities, waste transfer
equipment elements are often taken out of service temporarily. The
*Out of Service” status for equipment elements shall be entered
manually into the MPS System via a HMI. When the equipment
elements are placed back into service, the “In Service” status is
returned to the elements by also manually entering the new status into
the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section

2.3.2.7.

3.2.1.1.4.5.2

The access level for the HMI operator performing the manual entry of
the waste transfer equipment element “Out of Service/ln Service”
status shall be *Supervisor* which shall be authenticated by the MPS
System log in process.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.7.

3.2.1.1.4.5.3 The “Out of Service/ln Service” state entry shall be accomplished by
manually entering the new state, the time and date of entry, and the
name of the Supervisor doing the entry into an MPS System HMI.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.7.

3.2.1.1.45.4 When an equipment element state is designated “Out of Service”, the
MPS System shall prevent the equipment element from being selected
for use in a transfer route and shall inhibit its alarm and route
shutdown functions until its state is changed manually back to “Iin
Service”.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.7.

3.2.1.1.4.5.5 After an equipment element is selected (assigned) for use in a route,
the MPS System shall prevent its state from being “Out of Service”.
{Note that the Bypass function performs a similar function during the
Verification and the Transfer modes of operation.)

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.7.

3.2.1.1.4.5.6 The MPS System shall indicate on the HMI graphic displays the “Out of
Service/ln Service” states for the waste transfer equipment elements.
The MPS System HMI graphics for each squipment element status
shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept " for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.2.6.

3.2.1.1.4.5.7 Transfer equipment elements presented in the tables 1, 2, 4, 5, 7, 8,
9, 10, 11, 13, 14 and 15, Appendix B, and its “Out of Service/In
Service" status shall be stored in a MPS System Route Database.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.2 Select Transfer Type (FFBD Function 2.0). After a transfer route has been
selected and assigned to a waste transfer or, following a route shutdown, a
transfer route re-start has been initiated, the Operator chooses a HMI
command that selects one of the three transfer types. The three transfer

types are:
. Pre-Transfer Flush
. Transfer Waste
. Post-Transfer Flush

3.2.1.2.0.1 The MPS System shall be able to discriminate which MPS System inputs and
outputs have been selected for a particular waste transfer route and all of its
associated flush and subsequent drainage routes.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.2.

3.2.1.2.0.2 The minimum number of flush routes associated with a particular waste
transfer shall be eight. These are the pre-transfer flush and subsequent line
drainage towards the pump, the pre-transfer flush and subsequent line
drainage towards the destination, the post-transfer flush and subsequent line
drainage towards the pump, and the post-transfer flush and subsequent line
drainage towards the destination.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.2.

3.2.1.2.0.3 The Operator must complete in the proper sequence the route selection, route
set up, and equipment functional verifications prior to making the waste
transfer or flushing out the lines and their subsequent drainage. The MPS
System shall be able to insure that a proper sequence of operations occurs.
The sequence shall be selectable by the Operator. At the end of each
operating step, the MPS System shall log Operator specified data that
document the completion of that operating step.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2
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3.2.1.3 Pre-Transfer Flush {FFBD Function 3.0).
3.2.1.3.1 Verify Flush Route (FFBD Function 3.1).

3.2.1.3.1.1 Supervisor Approves Flush (FFBD Function 3.1.1). After all of the flush route
component verifications are completed, the responsible shift supervisor
chooses a HMI command that inputs the approval of the flush route
verification which allows the route flush to proceed.

3.2.1.3.1.1.1 The Shift Supervisor shall be able to manually enter an approval into
the MPS System HMI once all the required components of the flush
route are vaerified.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.11.1,

3.2.1 3.1.1.2 The Shift Supervisor approval shall be accomplished by manually
entering the time and date of approval, and the name of the supervisor
into an MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Purmp Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.11.1.

3.2.1.3.1.1.3 The MPS System HMI shall display a local message indicating that the
selected flush route is approved as operational.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
2.3.11.1.

3.2.1.3.1.1.4 The Supervisor’'s name shall be authenticated by the log in process.

Basis: HNF-SD-W314-T]-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.11.2.

3.2.1.3.2 Flush Route (FFBD Function 3.2).

Requirements either not in project W-314 scope or duplicated under other
functions.

3.2.1.3.3 Drain Flush Route (FFBD Function 3.3).
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3.2.1.3.3.1 Verify Drain Route (FFBD Function 3.3.1).

Requirements either not in project W-314 scope or duplicated under other
functions. '

3.2.1.3.3.2 Allow Route Drainage (FFBD 3.3.2)

3.2.1.3.3.2.1 Time Out Drain Period (FFBD 3.3.2.1). After the route has been
flushed and the route’s transfer, drain and vent valves have been
positioned for lina drainage and the positions verified as correct, the
MPS System shall allow a period of time for draining the lines.

3.2.1.3.3.2.1.1 The MPS System shall monitor the minimum amount of time allowed
for flush line drainage.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.2.1.

3.2.1.3.3.2.1.2 The flush line drain period shall be set at a MPS System HMI during the
activity when the route is created.

Basis: HNF-SD-W314-Ti-O08, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.2.7.

3.2.1.3.3.2.1.3 The flush line drain period time range shall be from O to 24 hours and
shall be set in hours and 0 to 60 minutes.

Basis: Derived from Operating Procedure TO-430-500, Rev. B-1, “Cross-Site Transfer From
TK-102-SY To TK-107-AP Via SNL-3150", Section 5.6.

3.2.1.3.3.2.1.4 During the flush draining period if a drain route valve position change
or failure is detected by thea MPS System, the event shall be alarmed at
a MPS System HMI. This event shall also stop the drain period timer.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe-Operations, Project W-3147% Section

2.2.1.
3.2.1.3.3.2.1.5 During the flush draining period if a leak or leak detector failure is
detected by the MPS System, the event shall be alarmed at a MPS
System HMI.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314°", Section

2.2.1.

3.2.1.3.3.2.1.6

A flush line drain period shall be set at a MPS System HMI for sach
flush route created.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.2.17.

3.2.1.4 Transfer Waste Through Route (FFBD Function 4.0).

3.2.1.4.1 Function number 4.1 not used.

3.2.1.4.2 Check Route Parameters (FFBD Function 4.2).

Requirements not in project W-314 scope.

3.2.1.4.3 Verify Route (FFBD Function 4.3).

3.2.1.4.3.1 Remotely Verify Valve Positions (FFBD Function 4.3.1).

3.2.1.4.3.1.1

3.2.1.4.3.1.11

Remotely Monitor Vailve Position (FFBD Function 4.3.1.1). After the
transfer valves have been manually positioned in the field, the MPS
System shall remotely monitor the position of the valves for those
valves that are directly connected to it.

For those transfer valves that have position monitors connected to the
MPS System, the MPS System shall be able to display graphicaily valve
position.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System *Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section

2.3.3.2.

3.2.1.4.3.1.1.2

For a three-way valve with three valve positions A, B, & C; Position A
indication is displayed on the HMI if the “A” valve position sensor is
activated. Likewise, Position B or C Indications are displayed if the
valve “B" or “C” position sensor is activated.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.2. Logic diagram in Figure 17, Appendix D, *Valve Position Verification Mode
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Logic %, shows functional requirements.

3.2.1.4.3.1.1.3 For a three-way valve, a valve position failure alarm is éctivated on the

Basis:

HMI when, after 5 minutes, either the valve positions are not sensed or
any two valve positions of the three are sensed simultaneously by the
MPS System.

HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.14.3. Logic diagrams for three way valves presented in Figure 3, Appendix D,
“Generic Three Way Valve Position Logic’, show functional requirements.

3.2.1.431.1.4 For a two way valve with two positions open & closed, open position

Basis:

indication shall be displayed on the HMI whenever the open position
sensor is actuated. Likewise, closed position indication is displayed on
the HMI whenever the closed position sensor is actuated.

HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.2. Logic diagram in Figure 17, Appendix D, Valve Position Verification Mode
Logic %, shows functional requirements.

3.2.1.4.3.1.1.5 For a two way valve, a valve failure alarm is activated after 5 minutes

Basis:

when neither or both of the open or closed position sensors are
actuated simultaneously.

HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
2.3.14.4. Logic diagrams for two way valves located in Figures 4, Appendix D,
“Genearic Two Way Valve Position Logic’, show functional requirements.

3.2.1.43.1.2 Alarm Valve Position Fellure (FFBD Function 4.3.1.2). After the

transfer valve positions have been monitored and it has been
established that there is a valve position sensing failure, the MPS
System shall provide a HMI valve position failure alarm to the
Operators.

3.2.1.4.3.1.2.1 For those transfer valves that have position monitors connected to the

MPS System, the MPS System shall be able to display graphically valve
position.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tsnk Farm Restoration and Safe Operations, Project W-314" Section
2.3.3.2.
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3.2.1.43.1.2.2 For a three-way valve, a valve failure alarm is activated on the HMI
when, after 5 minutes, either the valve positions are not sensed or any
two valve positions of the three are sensed simultaneously by the MPS
System.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.14.3. Logic diagrams for three way valves presented in Figure 3, Appendix D,
“‘Generic Three Way Valve Position Logic", show functional requirerments.

3.2.1.4.3.1.2.3 For a two way valve, a valve failure alarm is activated after 5 minutes
when naither or both of the open or closed position sensors are
actuated simultaneously.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.14.4. Logic diagrams for two way valves located in Figures 4, Appendix D,
‘Generic Two Way Valve Position Logic’ show functional requirements.

3.2.1.4.3.1.2.4 For those transfer valves that have position monitors connected to the
MPS System, the MPS System HMI graphics for each valve shall be
color coded per Section 3.3.7.1.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.1.

3.2.1.4.3.1.2.% The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduce operational complexity of the MPS
System HMI.

3.2.1.4.3.1.2.6 The MPS System valve position failure alarms shall be provided for
those transfer valves presented in Tables 9 and 10 of Appendix B.

| Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.1.3 indicate Valve Position (FFBD Function 4.3.1.3). After the position of
the valves manifolds have been monitored or entered into the MPS
System database, the MPS System HMI shall indicate the position of
those valves. The MPS System HMI shall display the valve positions to
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the operator(s).

3.2.1.4.3.1.3.1 The MPS System HMI shall be able to graphically display valve
pasitions .

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Saction
2.3.3.2.

3.2.1.4.3.1.3.2 For those transfer valves that have position monitors connected to the
MPS System, the MPS System HMI graphic color coding for each 2
and 3-way valve shall follow that as given in section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.3.1.
3.2.1.4.3.1.3.3 The MPS System HMiIs shall indicate the status of all valve positions
associated with the MPS System including:
. transfer and flush valves whose position sensors are directly
connected to MPS System PLCs.
. transfer, drain and flush valves whose position sensors are not

connected to the MPS System and are monitored manually in the field
with its status being manually entered into a MPS System HMI after
every valve position change.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.1.2

3.2.1.4.3.1.34 For a three-way valve with three valve positions A, B, & C; Position A
Indication is displayed on the HMI if the “A” valve position sensor is
activated. Likewise, Position B or C indications are displayed if the
valve “B” or *C” position sensor is activated.

Basis: MNF-SD-W314-TI-O08, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.2. Logic diagram in Figure 17, Appendix D, “Valve Position Verification Mode
Logic’, shows functional requirements.

3.2.1.4.3.1.3.5 For a two way valve with two positions open & closed, open position

Indication shall be displayed on the HMI whenever the open position
sensor is actuated. Likewise, closed position indication is displayed on
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the HMI whenever the closed position sensor is actuated.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.2. Logic diagram in Figure 17, Appendix D, “Valve Position Verification Mode
Logic’, shows functional requirements.

3.2.1.4.3.1.3.6 The MPS System valve position indication shall be provided for those
transfer valves presented in Tables 9 and 10 of Appendix B.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.1.4 Compare Selected Valve Position to Indicated Valve Position {(FFBD
Function 4.3.1.4). After the valve positions have been indicated, the
MPS System shall compare the indicated valve positions to the
required valve positions for the selected transfer. The MPS System
shall notify the operator{s) if the valves are in the correct positions or
not.

3.2.1.4.3.1.41 One tank farm operator at any MPS HMI shall be able to verify the
functional operation or setup of all components of the MPS System
equipment for each particular transfer route prior to performing a
transfer.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.1.4.2 A verified vailve position indication occurs, if the valve and its paosition
which are selected for service in a particular route matches valve
position detected by the MPS System.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.6. Logic diagram in Figure 17, Appendix D, "Valve Position Verification Mode
Logic’, shows functional requirements.

3.2.1.43.1.43 A valve position shall be able to be verified for any of the six routes in
which it is selected for service.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
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3.2.4.6. Logic diagram in Figure 17, Appendix D, “Valve Position Verification Mode
Logic ", shows functional requirements.

3.2.1.4.3.1.4.4 The MPS System valve position verification shall be provided for those
transfer valves presented in Tables 9, 10 13, and 14 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown Systemn ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix

A.
3.2.1.4.3.1.5 indicate Valve Positions “Not Verified” (FFBD Function 4.3.1.5). After
the valve positions selected for a route have been compared to the
indicated valve positions and it is determined that they do not match,
the MPS System shall indicate the valve position status as “Not
Verified”.
3.2.1.4.3.1.5.1 A flashing valve symbol in the MPS System graphic screen shall

indicate that a valve is in an incorrect position.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
2.3.3.2.

3.2.1.4.3.1.5.2 The MPS System alarms caused by functional tests shall be handied in
accordance with Section 3.3.7.4.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
2.3.3.1.

3.2.1.4.3.1.5.3 The MPS System HMI graphic color coding for each 2 and 3-way valve
shall be as stated in Section 3.3.7.1.

Basis: MHNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.1.

3.2.1.4.3.1.6 Update Vaive Position Status to "Verified" (FFBD Function 4.3.1.6).
After the valve positions selected for a route have been compared to
the indicated valve positions and it is determined that they match, the
MPS System shall update the valve position status as “Verified”.
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3.2.1.4.3.1.6.1 A report of all transfer valve verifications shall be displayed, {and/or
printed) at the HMI and/or be available to external systems such as
TMACS.

Basis: HNF-SD-W314-T/|-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Saction
2.3.2.2.

3.2.1.4.3.1.6.2 The MPS System HMI shall display a local message indicating that all
transfer valves in the selected transfer route are positioned correctly.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restorstion and Safe Operations, Project W-314', Section
2.3.3.2.

3.2.1.4.3.1.6.3 The MPS System HMI graphic color coding for each 2 and 3-way valve
shall follow that as given in Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.3.1.

3.2.1.4.3.2 Manually Veiify Valve Positions (FFBD Function 4.3.2).

3.2.1.4.3.2.1 Display List of Manual Valves Selected for Route (FFBD Function
4.3.2.1). After the transfer route is set up or if there are additional
manual valves to be verified, the MPS System shall display on an HMI|
to an Operator a list of manual valves, for which valve positions are
not monitored, that have been selected as components for a particular
route. The list shall include transfer valves in the CTS.

3.2.1.4.3.2.11 The Operator shall be able to select a single manual valve from a list of
manual valves presented on that MPS System HML.

Basis:' HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.2.1.2 The list of manual valves displayed shall only contain the valves that
have been selected for the chosen transfer route. If a cross-site
transfer, the list shall include CTS valves for the chosen transfer route
that are not connected to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

40



HNF-SD-W314-T1-012
Rev. 3

Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Section
3.2.4 and 2.3.4.

3.2.1.4.3.2.2

3.2.1.4.3.2.21

Choose Manual Valve to be Verified (FFBD Function 4.3.2.2). After the
MPS System displays a list of MPS manual valves that have been
selected as components for a particular route, the Operator chooses a
MPS System HMI command that chooses a selected manual transfer
valve for verification.

The Operator shall be able to select a single manual valve from a list of
manual valves presented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Saction

3.2.4.

3.2.1.4.3.2.3

3.2.1.4.3.2.3.1

Enter Manual Valve Position into MPS System (FFBD Function 4.3.2.3).
After a transfer valve position, which is not remotely monitored, is
determined by an Operator in the field; the valve position shall be
manually entered by an Operator into the MPS System at a HMI.

The MPS System shall ba able to display graphicalily valve positions for
those transfer valvas not connected to the MPS System where the
valve positions displayed are the last position manually entered by an
Operator into the MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section

2.3.4.1.

3.2.1.4.3.2.3.2

For those transfer valves that do not have position monitors connected
to the MPS System, verification shall be accomplished by inputting the
manual valve position, the time and date of the input event, and the
name of the Operator entering the input into the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.3.4.1.

3.2.1.4.3.2.4

Determine if Manual Valve Verifications Complete (FFBD Function
4.3.2.4). After a manual valve verification is completed, the Operator
determines if an additional manual valve verification are required. If
additional selections are required, the manual valve verification process
is repeated. If not, the manual valve verification process is completed.
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3.2.1.4.3.2.4.1 The Operator shall be able to select another manual valve from the
manual valve list displayed by the MPS System HMI for the chosen
route and repeat the verification process until all the displayed manual
valves are verified.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.3 Positioner, Independent Verifier, and Supervisor Verify Valve Lineup (FFBD
Function 4.3.3).

3.2.1.4.3.3.1 Update Valve Position Status to “Positioner Verified” (FFBD Function
4.3.3.1). After all the valve positions selected for a route have been
verified by the Operator performing the valve paositioning for the
transfer route, the MPS System shall update the valve position status
as “Positioner Verified".

3.2.1.4.3.3.1.1 The MPS System shall be able to insure that a proper sequence of
operations occurs.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.

3.2.1.4.3.3.1.2 Positioner verification shall be accomplished by inputting the valve
positions, the time and date of the input event, and the name of the
Operator doing the valve positioning and verification.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
2.34.17.

3.2.1.4.3.3.1.3 The MPS System shall allow only “Operators” access for verifying valve
position by a Positioner performing a field walkdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.4.4.

3.2.1.4.3.3.1.4 After the selected valve positions are verified, the MPS System shall
display a message via a HMI that the route’s valve paositions are
“Positioner Verified” and update each of the route’s valve position
status to "Positioner Verified".
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.4.1.
3.2.1.4.3.3.2 Update Valve Position Status to “independently Verified” (FFBD
Function 4.3.3.2). After all the “Positioner Verified" valve positions
selected for a route have been verified by an Independent Verifier
performing a field walkdown of the transfer route, the MPS System
shall update the valve position status as “Independently Verified”.
3.2.1.4.3.3.2.1 The MPS System shall be able to insure that a proper sequence of

operations occurs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.

3.2.1.4.3.3.2.2 Independent Verifier verification shall be accomplished by inputting the
valve positions, the time and date of the input event, and the name of
the Independent Verifier doing the verification.

Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.4.1.

3.2.1.4.3.3.2.3 The MPS System shall update a route’s valve position status to
“Independently Verified" only when the MPS System receives input
that the route valve position status has been verified by a field
walkdown by both the Positioner and the Independent Verifier.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
2.3.4.5.

3.2.1.4.3.3.2.4 The MPS System shall allow only Qualified Operators access for
verifying valve position by an Independent Verifier performing a field
walkdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown Systemn Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.4.4.

3.2.1.4.3.3.2.5 After the selected valve positions are verified, the MPS System shall

display a message via a HMI that the route’s valve positions are
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“Independently Verified” and update each of the route’s valve position
status to "Independently Verified".

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.4.1.
3.2.1.4.3.3.3 Update Valve Position Status to “Supervisor Verified” (FFBD Function
4.3.3.3). After all the “Independently Verified" valve positions selected
for a route have been verified by a Supervisor performing a field
walkdown of the transfer route, the MPS System shall update the
valve position status as * Supervisor Verified".
3.2.1.4.3.3.3.1 The MPS System shall be able to insure that a proper sequence of

operations occurs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.

3.2.1.4.3.3.3.2 Supervisor verification shall be accomplished by inputting the valve
positions, the time and date of the input event, and the name of the
Supervisor doing the verification.

Basis: Minimum information needed to satisfy requirement per Section 3.2.1.46.1.

3.2.1.4.3.3.3.3 The MPS System shall update a route’s valve position status to
“Supervisor Verified®” only when the MPS System receives input that
the route valve position status has been verified by a field walkdown
by the Positioner, Independant Verifier and the Supervisor.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section
2.3.4.5.

3.2.1.4.3.3.3.4 The MPS System shall allow only “Supervisor® access for verifying
valve position by a Supervisor performing a field walkdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.4.4.

3.2.1.4.3.3.3.5 After the selected valve positions are verifiad, the MPS System shall
display a message via a HMI that the route’s valve positions are
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“Supervisor Verified" and update each of the route’s valve position
status to "Supervisor Verified”.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.4.1.

3.2.1.4.3.4 Verify MPSS PLC Operation (FFBD Function 4.3.4). After the MPS System
| PLC operation is selected for verification and all selected elements for the
| transfer route have been verified, the MPS System shall verify automatically
the PLC operation for a transfer route.

‘3.2.1.4.3.4.1 For each PLC input which is de-energized during a route shutdown by
equipment selected tor service in the route, the MPS System shall be
able to initiate a test that de-energizes the input.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.3.5.1.
3.2.1.4.3.4.2 Once a PLC input test is initiated, the MPS System shall verify that the
PLC provides all required PLC outputs logically related to that input.
The PLC outputs shall include all alarm initiations, Route Shutdown
Loop initiation and all Pump Interlock de-energized.
| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project

Design Concept” for Tank Farm Restoration and Safe Operations, Project W-
314’ Section 2.3.5.1.

3.2.1.4.3.43 For all PLC outputs connected to external equipment such as pump
interlock relays, the equipment shall provide a feedback signal to the
PLC that indicates the state of the equipment. This feedback is used
for PLC verification.

Basis: The requirement is necessary to accomplish 3.2.1.48.2,

3.2.1.4.3.4.4 The MPS System shall identify to the Operator via the HMI the
particular PLC input or output failure which prevented the verification
of PLC operation.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.5.1.
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3.2.1.4.3.45 For each PLC input and output verification a specific period of time
shall be permitted to allow for the response times of the MPS System
electronics. If the time period is exceeded with the PLC not verified,
the MPS System shall indicate to the Operator via a HMI that the PLC
is not verified.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.5.1.

3.2.1.4.3.4.6 After the PLC is verified, the MPS System shall indicate to the
Operator via a HMI that tha PLC is verified and update the PLC status
to "verified"”.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.5.1.

3.2.1.4.3.4.7 The MPS System shall not allow a PLC Verification to proceed if a
motor controller for a waste transfer pump which has been selected
for use in the route being verified is energized. If a transfer route has
not been verified as ready for a transfer, the MPS System shall not
allow the pump interlock relay to be energized unless the transfer
pump motor controller is not energized. Note that if a transfer pump
interlock relay is not energized, the pump is interlocked and prevented
from operating.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.5.1.

3.2.1.4.3.5 Remotely Verify Existing MPS Relay Input Operation (FFBD Function 4.3.5).

3.2.1.4.3.5.1 Determine if Existing MPS Relay Input Verifications are Complete
(FFBD Function 4.3.5.1). After a Existing MPS Relay Input has been
verified, the Operator chooses a MPS System HMI command that
determines whether another Existing MPS Relay Input is to be verified
or a different category of equipment is to be verified.

3.2.1.4.3.6.1.1 The Opaerator shall be able to select another Existing MPS Relay Input
from the Existing MPS relay list displayed by the MPS System HMI for
the chosen route and repeat the verification procass until all the
displayed Existing MPS Relay Inputs are verified. If a Cross-Site
transfer, the list shall include the CTS interposing relays.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.5.1.2 The MPS System HMI shall display a local message indicating that all
existing MPS relay inputs in the selected transfer route are verified as
operational.

Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.7. 1.

3.2.1.4.3.6.1.3 A report of all existing MPS relay input verifications shall be displayed
{and/or printed} at the local MPS System HMI, and/or be available to
external systems such as TMACS.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown Systemn “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.7.1.

3.2.1.4.3.5.1.4 The Existing MPS System Relay Input operation verification shall be
typical for all relay inputs including the CTS interposing relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.1.5 The MPS System existing MPS relay verification shall be provided for
those Existing MPS relay inputs presented in table 7 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Mastaer Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A

3.2.1.4.3.5.1.6 CTS Control System shall control the cross-site transfer pumps and
interface with the MPS System via relays which convert 24v dc MPS
shutdown loop signals to 120 v ac signals compatible with the CTS.

Basis: HNF-SD-W314-T|-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.2.5.
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3.2.1.4.3.5.2 Display List of Existing MPS Relays Selected for Route (FFBD Function
4.3.5.2). After the Existing MPS Relay Input Verification Mode of
operation has been selected, the MPS System shall display on an HMI
to an Operator a list of Existing MPS relays that have been selected as
components for a particular route.

3.2.1.4.3.6.2.1 The Operator shall be able to select a single Existing MPS Relay Input
from a list of Existing MPS Relay Inputs presented on that MPS System
HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.5.2.2 The list of Existing MPS Relay Inputs displayed shall only contain the
Existing MPS Relays that have been selected for the chosen transfer
route. If 3 Cross-Site transfer, the list shall include the CTS interposing
relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

 3.2.1.4.35.2.3 This Existing MPS Relay Input operation Verification is typical for all
relay inputs selected for service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.24 The Existing MPS Relay input operation verification shall be provided
for those Existing MPS Relay inputs presented in table 7 of Appendix B
that have been selected for service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A

3.2.1.4.3.56.3 Choose Existing MPS Relay Input to be Verified (FFBD Function
4.3.5.3). After the Existing MPS System displays a list of Existing MPS
relay inputs that have been selected as components for a particular
route, the Operator chooses a MPS System HMI command that
chooses a selected Existing MPS relay input for verification.
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3.2.1.4.3.5.3.1 The Operator shall be able to select a single MPS relay input from a list
of MPS relay inputs presented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.5.3.2 This Existing MPS Relay Input operation is typical for all relay inputs
selected for service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. T Relay Input Operation
Verification Mode Logic*, shows functional requirements.

3.2.1.4.3.5.4 Initiate Existing MPS Relay Input Test (FFBD Function 4.3.5.4). After a
selected Existing MPS relay is chosen for verification, the Operator
chooses a MPS System HMI command that initiates the Existing MPS
relay input operation verification test.

3.2.1.4.3.5.4.1 The Operator shall be able to initiate a functional test for a Existing
: MPS relay input through MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.5.4.2 The Existing MPS relay input operation verification test is started when
a specific command is chosen by the Operator at an HMI.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.4 The Existing MPS Relay circuit shall be de-energized by the MPS
System for a maximum of 11 seconds when its verification test is
started.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. T Relay input Operation
Verification Mode Logic’, shows functional requirements.
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3.2.1.43.5.44 An existing MPS relay functional test shall not shut down a waste
transfer,

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.7.1.

3.2.1.4.3.5.4.5 The route shutdown command shall be inhibited for a maximum of 11
saconds after the Existing MPS relay input operation verification test is
started or until the end of the test.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Dasign
" Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input QOperation
Verification Mode Logic*, shows functional requirements.

3.2.1.4.35.5 Monitor and Alarm Existing MPS Relay Input Status (FFBD Function
4.3.5.5). After the Existing MPS relay input operation verification test
has been started, the MPS System shall monitor the status of the
discrete input connected to the chosen existing MPS relay and shall
initiate an alarm upon sensing the input de-energized.

3.2.1.4.3.5.5.1 The Existing MPS Relay’s discrete input shall be allowed a maximum of
3 seconds to de-energize and stabilize after the Existing MPS relay
input operation verification test has been started.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Dasign
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. T Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.5.2 After the Existing MPS Relay Input has been de-energized, an Existing
Relay Input Alarm shall be activated.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.5.3 After the Existing MPS Relay Input operation verification test is
started, any route shut down caused by this test is inhibited for a
maximum of 11 seconds.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Made Logic’, shows functional requirements.

3.2.1.4.3.5.5.4 The MPS System HMI graphics for each Existing MPS Relay Input
Alarm shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System *Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, "SCREEN COLOR CODING".

3.2.1.4.3.5.5.5 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI,

3.2.1.4.3.5.5.6 The MPS System Existing MPS Relay Input alarms shall be provided for
those Existing MPS Relay Inputs presented in table 7 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A

3.2.1.4.3.5.6 Confirm that Existing MPS Relay Input Operated Within Time Limit
(FFBD Function 4.3.5.6}). After the status of the discrete input
connected to the chosen existing MPS relay is monitored by the MPS
System, an activated Existing MPS Relay Input Alarm with an Operator
acknowledgment of the alarm confirms the verification test. If the
Existing MPS Relay Input Alarm is not acknowledged by the Operator
within 10 seconds, then the verification test is not confirmed and a
recovery process is initiated.

3.2.1.4.3.5.6.1 After the Operator initiation of the Existing MPS relay input operation
verification test and if the Existing MPS Relay Input Alarm activates,
the Operator chooses a MPS System HMI command that acknowledges
the alarm. The alarm acknowledgment confirms the verification test.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

3.2.4.4. Logic disgram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic*, shows functional requirements.

3.2.1.4.3.5.6.2 If the Existing MPS Relay Input Alarm does not activate or if the
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Existing MPS Relay Input Alarm is not acknowledged by the Operator
within 10 seconds, then the verification test is not confirmed.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314 " Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.7

3.2.1.4.3.5.71

indicate Existing MPS Relay Input Not Verified (FFBD Function
4.3.5.7). After it is determined that the verification test is not
confirmed, the MPS System shall indicate to the Operator on a local
HMI that the Existing MPS Relay Input is not verified and requires
recovery.

If the Existing MPS Relay Input Alarm does not activate or the alarm is
not acknowledged by the Operator within 10 seconds, then MPS
System indicates on a local HMI that the relay input is “Not Verified".

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.5.7.2

The Route Existing MPS Relay Input Verification Test {including timer
functions) shall be halted and reset after the relay input test has been
indicated by the MPS System as “Not Verified”.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe QOperations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’ shows functional requirements.

3.2.1.4.3.5.8

3.2.1.4.3.5.8.1

Update Existing MPS Relay Input Status to “Verified” (FFBD Function
4.3.5.8). After it is determined that the verification test is confirmed,
the MPS System shall indicate to the Operator that the Existing MPS
Relay Input is verified and shall update the Existing MPS Relay input
status as “Verified".

If the Existing MPS Relay Input functional test is performed
successfully and acknowledged by the HM! Operator within a specified
time period, the Existing MPS Relay Input is then indicated by the MPS
System as verified.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Saction
3.2.4.

3.2.1.4.3.5.8.2 When the Existing MPS Relay Input Alarm is Acknowlsdged by an
Operator located at the HM! with the Existing MPS Relay Input Alarm
activated, the Existing MPS Relay Input operation is indicated “verified”
by the MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input QOperation
Verification Mode Logic ", shows functional requirements.

3.2.1.4.3.5.8.3 When the Existing MPS Relay Input operation is indicated “verified" by
the MPS System HMI, the Route Existing MPS Relay Input Verification
Test (including timer functions) shall be reset (stopped).

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.4. Logic diagram in Figure 14, Appendix D, ‘Route No. 1 Relay Input Operation
Verification Mode Logic’, shows functional requirernents.

3.2.1.4.3.6 Verify Pump Interlock Operation (FFBD Function 4.3.6).

3.2.1.4.3.6.1 Determine if Pump Interlock Verifications are Complete (FFBD Function
4.3.6.1). After a transfer pump interlock relay has been verified, the
Operator chooses a MPS System HMI command that determines
whether another interlock relay is to be verified or a different category
of equipment is to be verified.

3.2.1.4.3.6.1.1 The Operator shall be able to select another pump intarlack relay from
the pump interlock relay list displayed by the MPS System HMI for the
chosen route and repeat the verification process until all the displayed
pump interlock relays are verified.

Basis: HNF-SD-W314-T!-008, Rev. 3, Master Pump Shutdown System ‘“Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
3.2.4.

3.2.1.4.3.6.1.2 The MPS System HMI shall display a local message indicating that all
existing transfer pump interlock relays in the selected transfer route
are verified as operational,

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.6.1.

3.2.1.4.3.6.1.3 A report of all existing transfer pump interlock relay verifications shall
be displayed (and/or printed) at the local MPS System HMI, and/or be
available to external systems such as TMACS.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.6.1.

3.2.1.4.3.6.1.4 The MPS System transfer pump interlock operation verification shall be
typical for all transfer pump interlocks including the CTS interlocking
relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.6.1.5 The MPS System transfer pump interlock verification shall be provided
for those pump interlock relays presented in Table 5 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.6.1.6 CTS interlock relays shall control the cross-site transfer pumps and
convert 24v dc MPS shutdown loop signals to 120 v ac signals
compatible with the CTS Control System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
2.2.5.

3.2.1.4.3.6.2 Display List of Interlocks Selected for Route (FFBD Function 4.3.6.2).
After the transfer pump interlock equipment category has been
selected or if an additional transfer pump interlock verification is
determined by the Operator, the MPS System shall display on an HMI
to the Operator a list of pump interlock relays that have been selected
as components for a particular route.

3.2.1.4.3.6.2.1 The Operator shall be able to select a single transfer pump interlock
from a list of transfer pump interlock relays presented on that MPS
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System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
-Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4. :

3.2.1.4.3.6.2.2 The list of transfer pump interlocks displayed shall only contain the
pump interlock relays that have been selected for the chosen transfer
route. If a Cross-Site transfer, the list shall include the CTS interlocking
relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.6.2.3 The transfer pump interlock relay operation verification is typical for alt
interlock relays selected for service for a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘“Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interiock Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.6.2.4 The list of transfer pump interlock relays to be verified shall be
provided for those interlock relays presented in Table 5 of Appendix B
that have been selected for service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.6.3 Choose Pump Interlock to be Verified (FFBD Function 4.3.6.3). After
the MPS System displays a list of transfer pump interlock relays that
have been selected as components for a particular route, the Operator
chooses a MPS System HMI command that selects a transfer pump
interlock relay for verification.

3.2.1.4.3.6.3.1 The Operator shall be able to select a single transfer pump interlock
from a list of transfer pump interlock relays presented on that MPS
System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdé wn System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.4
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3.2.1.4.3.6.3.2 This transfer pump interlock relay operation is typical for all interlock
relays selected for service in a particular route.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
interlock Operation Verification Mode Logic”, shows functional requirements.

3.2.1.4.3.6.3.3 For a particular waste transfer route, an Operator shall be able to
perform a MPS System functional test by initiating a command signal
from the MPS System HMI to the transfer pump MCC interlock relay.
The Operator shall be able to determine whether or not the functionai
test was successful by monitoring and displaying on the MPS System
HMI the status of the MCC interlock relay.

| Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Section

2.3.6.1.
3.2.1.4.3.6.4 Iinitiate Route Shutdown Signal (FFBD Function 4.3.6.4). After the
transfer pump interlock relay has been selected for verification, the
Operator chooses a MPS System HMI command that initiates a Route
Shutdown signal that de-energizes the route’s chosen pump interlock
relay.
3.2.1.4.3.6.4.1 The MPS System shall output a shutdown command to the transfer

pump motor controller interlock relay which, during a transfer, opens
the existing motor control circuit, de-energizing the transfer pump’s
existing motor contactor. A de-energized contactor disconnects the
transfer pump motaor from its power supply.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314, Section
2.3.6.1.

3.2.1.4.3.6.4.2 The Operator shall be able to initiate a functional test for a transfer
pump interlock relay through MPS System HMIL.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.
3.2.1.4.3.6.4.3 The MPS System shall not allow the transfer pump interlock relay
verification to proceed if the pump’s motor controller is energized. If a
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transfer route has not been verified as ready for a transfer, the MPS
System shall not allow the pump interlock relay to be energized unless
the transfer pump motor controller is not energized. Note that if a
transfer pump interlock relay is not energized, the pump is interlocked
and prevented from operating.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.6.1.

3.2.1.4.3.6.4.4 If remote indication of a powered MCC is not available, the MPS
System HMI Operator shall determine and manually input into the MPS
System the MCC power status.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.6.1.
3.2.1.4.3.6.5 Monitor and Display Pump Interlock Status {(FFBD Function 4.3.6.5).
After the route shutdown signal has been initiated, the MPS System
shall monitor the status of the discrete input connected to a set of
pump Interlock relay auxiliary contacts and shall display the transfer
pump Interlock relay status to the Operator via a MPS System HMI.
3.2.1.4.3.6.5.1 The MPS Relay’s discrete Input shall be allowed a maximum of 3

seconds to de-energize and stabilize after the MPS relay input
operation verification test has been started.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic ", shows functional requirements.

3.2.1.4.3.6.5.2 After the transfer pump interlock relay has been de-energized, a pump
interlock status display shall be activated.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tenk Farm Restoration and Safe Operations, Project W-314°%, Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic ", shows functional requirements.
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3.2.1.4.3.6.5.3 After the transfer pump interlock operation verification test is started,
any route shut down caused by this test is inhibited for a maximum of
11 seconds.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, "Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic ", shows functional requiremeants.

3.2.1.4.3.6.6 Confirm That Pump Interlock Operated within Time Limit (FFBD
Function 4.3.6.6). Within a time period of 11 seconds following the
Route Shutdown Signal initiation, the Operator shall acknowledge at a
MPS System HMI the de-energized status of the transfer pump
interlock relay to confirm a pump interlock operation. If the transfer
pump interlock relay is not acknowledged by the Operator within 11
seconds, then the verification test is not confirmed and a recovery
process is initiated.

3.2.1.4.3.6.6.1 The time limit allowed for confirming a pump interlock operation shall
be 11 seconds.

Basis: Compliance with NUREG-0700, Guidelines for Control Room Design Reviews, Section
6.7.1.7, which is the required response time for an error feedback following the
completion of an operator input. This will allow a meximum of: 3 seconds for the
MPS System scan time and the de-energizing of the pump MCC interlock, 3 seconds
for the MPS System scan to detect and display the status of the interlock relay, 3
seconds for Operator to acknowladge the interiock relay status and 2 seconds for the
MPS System to respond to the acknowledgment.

3.2.1.4.3.6.6.2 After the Operator initiation of the transfer pump interlock operation
verification test and if the pump interlock relay de-energized status
activates, the Operator chooses a MPS System HMI command that
acknowledges the status display. The status acknowledgment confirms
the verification test.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System 'Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic ", shows functional requirements.

3.2.1.4.3.6.6.3 If the pump interlock relay de-energized status display does not
activate or if the pump interlock relay de-energized status is not
acknowledged by the Operator within 11 seconds, then the verification
test is not confirmed.
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Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, "Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.6.7

3.2.1.4.3.6.7.1

Indicate that Pump Interlock Not Verified (FFBD Function 4.3.6.7).
After a transfer pump interlock relay operation is not confirmed, the
MPS System shall indicate at a local HMI that the interlock relay has
not been verified.

The local MPS System HMI shall display the status that the transfer
pump interlock is not verified; if, after a specific time period elapses,
the pump interlock confirmation by an Operator is not received by the
MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.6.7.2

The Route MPS Transfer Pump Interlock Verification Test (including
timer functions) shall be halted and reset after the relay input test has
been indicated by the MPS System as “Not Verified".

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept”for Tank Farm Restoration and Safe Operations, Project W-314"% Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic”, shows functional requirements.

3.2.1.4.3.6.8

3.2.1.4.3.6.8.1

Update MPSS Interlock to “Verified” Status (FFBD Function 4.3.6.8).
After it is determined that the verification test is confirmed, the MPS
System shall indicate to the Operator via the HMI that the MPS System
Interlock Relay is verified and shall update the Interlock Relay status as
“Verified”.

If the MPS System Interlock Relay functional test is performed
successfully and acknowledged by the HMI Operator within a specified
time period, the MPS System Interlock Relay is then indicated by the
MPS System as verified.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section

3.2.4.
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3.2.14.3.6.8.2 When the MPS System Interlock Relay status display is acknowledged
by an Operator located at the HMI with the relay status display
activated, the interlock relay operation is indicated “verified” by the
MPS System HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.6.8.3 When the Interlock Relay operation is indicated “verified” by the MPS
System HMI, the Interlock Relay Verification Taest {including timer
functions) shall be reset (stopped).

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.5. Logic diagram in Figure 16, Appendix D, ‘Route No. 1 Transfer Pump
Interlock Operation Verification Mode Logic”, shows functional requirements.

3.2.1.4.3.7 Manually Verify Existing MPS Relay Connected Device Operation (FFBD
Function 4.3.7).

3.2.1.4.3.7.1 Determine if Existing MPS Relay Connected Device Verifications are
Complete (FFBD Function 4.3.7.1). After a device that de-energizes a
Existing MPS Relay or, if applicable, a CTS interposing relay has been
verified sither by the PM/S records or a functional test, the Operator
chooses a MPS System HMI command that determines whether
another Existing MPS Relay connected device is to be verified or a
different category of equipment is to be vaerified.

3.2.1.4.3.7.11 The Operator shall be able to select another Existing MPS Relay
connected device from a list displayed by the MPS System HMI and
repeat the verification process until all the displayed Existing MPS
Relay connected devices are verified. :

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section
3.2.4.

3.2.1.4.3.7.1.2 The MPS System HMI shalil display a local message indicating that all

existing MPS Relay connected devices in the selected transfer route
ara verified as operational.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept”® for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.10.1.

3.2.1.4.3.7.1.3 A report of all existing MPS Relay connected device verifications shall
be displayed (and/or printed) at the local MPS System HMI, and/or be
available to external systems such as TMACS.

Basis: HNF-SD-W314-T|-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.10.1.

3.2.1.43.7.1.4 The MPS System Existing MPS Relay connected device operation
verification shall be typical for all Existing MPS relay connected
devices and for all devices connected to the CTS interposing relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic ”, shows functional requirements.

3.2.1.4.3.7.1.5 The Existing MPS Relay connected device verification shall be provided
for those leak detectors, flush pit pressure switches, flush pit radiation
detectors and in-service area radiation monitors presented in Table 7
for input relays, Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.7.2 Display List of Existing MPS Relay Connected Devices Selected for
Route (FFBD Function 4.3.7.2). After the Existing MPS Relay
Connected Device equipment category has been selected or if an
additional Existing MPS Relay Connected Device verification is
determined by the Operator or after a MPS Relay system recovery, the
MPS System shall display on an HMI to the Operator a list of Existing
MPS Relay Connected Devices that have been selected as components
for a particular route. The Existing MPS Relay Connected Devices

include:

. leak detectors.

J flush pit pressure switches.

. " flush pit radiation detectors.

. in-service area radiation monitors.
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3.2.1.4.3.7.2.1 The Operator shall be able to select a single Existing MPS Relay
Connected Device from a list of leak detectors presented on that MPS
System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2.4.

3.2.1.4.3.7.2.2 The list of leak detectors displayed shall only contain the Existing MPS
Relay Connected Devices that have been selacted for the chosen
transfer route. If a cross-site transfer, the list shall also include all CTS
devices connected to the CTS interposing relays.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°", Section
3.2.4.

3.2.1.4.3.7.2.3 The Existing MPS Relay Connected Device operation verification is
typical for all leak detectors selected for service for a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No.1 Manual Leak Detector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.7.2.4 The list of Existing MPS Relay Connected Devices to be verified shall
be provided for those leak detectors, flush pit pressure switches, flush
pit radiation detectors and in-service area radiation monitors presented
in Tables 7, Appendix B, for input relays that have been selected for
service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Appendix
A.

3.2.1.4.3.7.3 Choose Existing MPS Relay Connected Device to be Verified (FFBD
Function 4.3.7.3). After the MPS System displays a list of Existing
MPS Relay Connected Devices that have been selected as components
for a particular route, the Operator chooses a MPS System HMI
command that selects an Existing MPS Relay Connected Device for
verification.
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3.2.1.4.3.7.3.1 The Operator shall be able to select a single device which can de-
energize an existing MPS Relay from a list of MPS Relay Connected
Devices presaented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Purnp Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314 7 Section
3.2.4.

3.2.1.4.3.7.3.2 An Existing MPS Relay Connected Device operation is typical for all
Existing MPS Relay Connected Devices selected for service in a
particular route.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic™, shows functional requirements.

3.2.1.4.3.7.3.3 For a particular waste transfer route, an Operator shall be able to
perform a verification by field testing the operation of an Existing MPS
Relay Connected Device in combination with an existing MPS System
relay. The MPS System shall display a successful test result within an
allowed period of time as an Existing MPS Relay input alarm.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.10.1.

3.2.1.4.3.7.3.4 The route shutdown command initiated by the Existing MPS Relay
Connected Device shall be inhibited for a maximum of 4 minutes after
the Existing MPS Relay Connected Device operation verification test is
started or until the end of the test.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic”, shows functional requirements.

3.2.1.4.3.7.4 Check PM/S to Determine if Field Functional Test Required (FFBD
Function 4.3.7.4). After a MPSR/CD is chosen for verification, the
Tank Farm Preventive Maintenance/Surveillance {PM/S) records are
checked to see if a MPSR/CD functional test is required for the
verification. If the date of the last verification indicated by PM/S
records and the planned date of the transfer is within a specific time
period, a functional test is not required and the MPSR/CD shall be
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considered verified.

3.2.1.4.3.7.41 A Supervisor (or Cog Engineer) shall be able to determine whether or
not a functional test is required by reviewing the PM/S records to
determine when the last time the device was operationally verified. If
the date of the last verification and the planned date of the transfer is
within a specific time period, a functional test is not required .

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.10. 1.

3.2.1.4.3.7.4.2 When it is determined by review of the PM/S record that the MPSR/CD
does not require a functional test, it shall be verified by manually
entering into an MPS System HMI:

. The time and date of PM/S verification.
. The name of the verifier.
. “Verification by PM/S record”.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
2.3.10.1.1,

3.2.1.4.3.7.4.3 The MPS System shall allow only “Supervisor” access for performing a
MPSR/CD verification by PM/S record.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.70.1.17.

3.2.1.4.3.7.5 Monitor and Display Alarm for the Associated Existing MPS Relay
{FFBD Function 4.3.7.5). After a MPS Relay Connected Device
operation verification test has been started, the MPS System shail
monitor the status of the discrete input connected to the chosen MPS
Relay and shall initiate an alarm upon sensing the input de-energized.

3.2.1.4.3.7.5.1 After the Existing MPS Relay has been de-energized by the Device
being tested, a corresponding Existing MPS Relay Input alarm shall be
activated.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, "Route No. 1 Manual Leak Detector
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Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.7.5.2 After the MPS/CD operation verification test is started, any route shut
down caused by this test is inhibited for a maximum of 4 minutes.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Mastsr Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No.1 Manual Leak Deatector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.7.5.3 The MPS System HMI graphics for each Existing MPS Relay Connected
Device Alarm shall be color coded per Section 3.3.7.1.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Appendix
S, “SCREEN COLOR CODING".

3.2.1.4.3.7.5.4 The MPS System HMI alarms shall be handled in accordance with
saection 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.3.7.5.56 The Existing MPS Relay Connected Device alarms shall be provided for
' those Devices presented in tables 7 of Appendix B,

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.43.76 Confirm that Existing MPS Relay Operated within Time Limit (FFBD
Function 4.3.7.6). After an Existing MPS Relay Connected Device
verification test is initiated, an Existing MPS Relay Input alarm is
activated, and the Existing MPS Relay Input alarm is acknowledged by
the Operator within the required time limit of 4 minutes; then the
verification test is confirmed. If the Existing MPS Relay Input alarm is
not acknowledged by the Operator within 4 minutes, then the
verification test is not confirmed and a recovery process is initiated.

3.2.1.4.3.7.6.1 After the Operator initiation of the Existing MPS Relay Connected
Device operation verification test and if the associated Existing MPS
Relay Input alarm activates, the Operator chooses a MPS System HMI
command that acknowledges the alarm. The alarm acknowledgment
shall confirm the verification test.
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| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic . shows functional requirements.

3.2.1.4.3.7.6.2 If the Existing MPS Relay Input alarm does not activate or if the alarm

is not acknowledged by the Operator within 4 minutes, then the
verification test is not confirmed.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic*, shows functional requirements.

3.2.1.43.7.6.3 The time limit allowed for confirming a existing MPS Relay functional

test shall be 3 minutes.

Basis: Compliance with NUREG-0700, Guidelines for Control Room Design Reviews, Section

6.7.1.7, which is the required response time for an error feedback query following
the completion of an operator input. This will allow a maximum of 3 seconds for the
MPS System scan time for detecting test initialization by the Operator, 2 minutes and
30 seconds to allow the Operators to communicate between the HMI and the Field to
apply the abnormal condition to the MPS Relay Connected Device (which is based on
engineering judgement], 19 seconds to allow for the MPSR/CD and MPS relay
response, 3 seconds for the MPS System scan time for detecting the MPS Relay
output, 3 séconds for the Operator acknowledgment response, and 2 seconds for
the MPS System to respond to the acknowledgment.

3.2.1.4.3.7.7 Indicate that Existing MPS Relay Connected Device is “Not Verified”

(FFBD Function 4.3.7.7). After an Existing MPS Relay Connected
Device is not confirmed, the MPS System shall indicate to the Operator
that the Existing MPS Relay Connected Device is “Not Verified". The
MPS System shall indicate on a local HMI the “Not Verified” status until
acknowledged by the Operator.

3.2.1.4.3.7.7.1 If an Existing MPS Relay Connected Device fails a verification test; the

verification failure shail be indicated via a HMI to the Operator(s)
responsible for other selected transfer routes that are currently utilizing
that MPS/CD as a MPS System input. ’

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.8.3. It is intended that all leak detection devices satisfy this requirement.,
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The MPS System HMI shall display a local message that the Existing
MPS Relay Connected Device is not operational; if, after a specific time
period elapses, the existing MPS relay alarm and Operator confirmation
is not received by the MPS System.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic”, shows functional requirements. '

3.2.1.4.3.7.7.3

The Existing MPS Relay Connected Device Verification Test (including
timer functions) shall be halted and reset after the leak detector test
has been indicated by the MPS System as “Not Verified”.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No.1 Manual Leak Detector
Operation Verification Mode Logic‘, shows functional requirements.

3.2.1.4.3.7.8

3.2.1.4.3.7.8.1

Update Existing MPS Relay Connected Device Status to “Verified”
{FFBD Function 4.3.7.8). After the verification test is confirmed, the
MPS System shall indicate to the Operator that the Existing MPS Relay
Connected Device is verified and shall update the Device status as
“Verified".

If Existing MPS Relay Connected Device functional test is performed
successfully and acknowledged by the HMI Operator within a specified
time period, the device is then indicated by the MPS System as
“Verified".

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

3.2.4.

3.2.1.4.3.7.8.2

‘When the Existing MPS Relay Input Alarm is Acknowledged by an

Operator located at the HMI with the Alarm activated, the Existing
MPS Relay Connected Device operation is indicated “verified” by the
MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, "Route No. 1 Manual Leak Detector
Operation Verification Mode Logic, shows functional requirements.
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3.2.1.4.3.7.8.3 When the Existing MPS Relay Connected Device operation is indicated
*verified” by the MPS System HMI, the Device Verification Test
(including timer functions) shall be reset (stopped).

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.2. Logic diagram in Figure 20, Appendix D, ‘Route No. 1 Manual Leak Detector
Operation Verification Mode Logic , shows functional requirements.

3.2.1.4.3.8 Verify Non-MPS Leak Detection Operation (FFBD Function 4.3.8).

3.2.1.4.3.8.1 Determine if Non-MPS Leak Detector Verifications are Complete (FFBD
Function 4.3.8.1}). After a Non-MPS leak detector, which is a leak
detector that is not connected to the MPS System, has been verified;
the Operator chooses a MPS System HMI command that determines
whether another Non-MPS leak detactor is to be verified or a different
category of equipment is to be verified.

3.2.1.4.3.8.1.1 The Operator shall be able to select any Non-MPS leak detector from a
list displayed by the MPS System HMI and repeat the verification
process until all the displayed Non-MPS leak detectors are verified.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.2.4.

3.2.1.4.3.8.1.2 The MPS System HMI shall display a local message indicating that all
existing Non-MPS leak detectors in the selected transfer route are
verified as operational.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Purnp Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.9.1.

3.2.1.4.3.8.1.3 A report of all existing Non-MPS leak detector verifications shall be
displayed (and/or printed) at the local MPS System HMI, and/or be
available to external systems such as TMACS.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
2.3.9.1.

3.2.1.4.3.8.1.4 The MPS System Non-MPS leak detector operation verification shall be
typical for ali Non-MPS leak detectors.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.3.

3.2.1.4.3.8.1.5 The MPS System Non-MPS leak detector verification shall be provided
for those leak detectors including the leak detector probe voltage
relays presented in tables B8 of Appendix B indicated as not connected
to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A .

3.2.1.4.3.8.2 Display List of Non-MPS Leak Detectors Selected for Route (FFBD
Function 4.3.8.2). After the Non-MPS leak detector equipment
category has been selected or if an additional Non-MPS leak detector
verification is determined by the Operator or after a Non-MPS leak
detection system recovery, the MPS System shall display on an HMI to
the Operator a list of Non-MPS leak detectors and in-place leak
detaector probe voltage sensing relays that have been selected as
components for a particular route.

3.2.1.4.3.8.2.1 The Operator shall be able to select a single Non-MPS leak detector
from a list of Non-MPS leak detectors presented on that MPS System
HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.8.2.2 The list of Non-MPS leak detectors displayed shall only contain the
Non-MPS leak detectors that have been selected for the previously
chosen transfer route.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.8.2.3 The Non-MPS leak detector & probe low voltage sensing relay

operation verification is typical for all Non-MPS leak detectors selected
for service for a particular route.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
3.2.4.3

3.2.1.4.3.8.24 The list of Non-MPS leak detector relays & probe low voltage sensing
relays to be displayed shall be provided for those leak detectors relays
& probe voltage relays presented in Table 8 of Appendix B indicated as
not connected to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Opaerations, Project W-314", Appendix
A.

3.2.1.4.3.8.3 Choose Non-MPS Leak Detector to be Verified (FFBD Function
4.3.8.3). After the MPS System displays a list of Non-MPS leak
detectors relays & probe low voltage sensing relays that have been
selected as components for a particular route, the Operator chooses a
MPS System HMI command that selects a Non-MPS leak detector or
probe voltage relay for verification. Once the relay is selected, field
testing of the leak detector is manually initiated.

3.2.1.4.3.8.3.1 The Operator shall be able to select a single Non-MPS leak detector
relay or probe low voltage sensing relay from a list of Non-MPS leak
detectors & probe voltage relays presented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.8.3.2 The Non-MPS leak detector relay & probe low voltage sensing relay
operation is typical for all Non-MPS leak detectors.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.3.

3.2.1.4.3.8.4 Enter Local Leak Detector Alarm State into MPSS (FFBD Function
4.3.8.4}. After a leak detector relay or a probe low voltage sensing
relay operation verification field test has occurred resulting in the
activation or non-activation of the local leak detector alarm, the
Operator shall enter the state of the local alarm into the MPS System
at a HMi. An activated local leak detector alarm indicates that the field
test verification was successful. The MPS System shall monitor the
manually entered status of the leak detector relay or probe low voltage
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sensing relay and shall initiate a MPS System alarm if an activated
local alarm state was entered.

3.2.1.4.3.8.4.1 Verification shall be accomplished by field testing the leak detector;
and then manually entering the leak detector’s last state, the time and
date of verification, and the name of the verifier into an MPS System
HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.9.1.

3.2.1.4.3.8.4.2 The MPS System HMI graphics for each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, "'SCREEN COLOR CODING " and Section 2.3.9.2.

3.2.1.4.3.8.4.3 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HM/.

3.2.1.4.3.84.4 The Manual Leak Detector alarms shall be provided for those Leak
Detectors presented in table 8 of Appendix B as not connected to the
MPS System.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.3.8456 After the Operator enters the alarm state of the Non-MPS leak detector
or Non-MPS leak detector probe voltage and if the corresponding MPS
System leak detector or probe low voltage alarm activates, the
Operator shall choose a MPS System HMI command that
acknowledges the alarm. The alarm acknowledgment shall confirm the
verification test. If the Operator enters the non-activated alarm state or
if the Operator fails to acknowledge the MPS System leak detector or
probe low voltage alarm within a specific time period, the Non-MP$S
leak detector shall be considered as “not verified".

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic’, shows functional requirements for a remote
verification of & Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.4.6 If the leak detector or probe low voltage alarm does not activate or if
the leak detector or probe low voltage alarm is not acknowledged by
the Operator within 16 seconds, than the verification test is not
confirmed.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic”, shows functional requirements for a remote
verification of a Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.4.7 The time limit allowed for confirming a Non-MPS leak detection alarm
shall be 15 seconds.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, 'Route No. 1 Leak Detector
Operation Verification Mode Logic ", shows functional requirements for a remote
verification of a Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.5 Iindicate Non-MPS Leak Detector “Not Verified” (FFBD Function
4.3.8.5). After a Non-MPS leak detector relay or a probe low voltage
sensing relay operation verification is not confirmed, the MPS System
shall indicate to the Operator that the leak detector is “Not Verified”.
The MPS System shall Indicate on a local HMI the “Not Verified" status
until acknowledged by the Operator.

3.2.1.4.3.8.5.1 If a leak detector or probe voltage relay fails a verification test; the
verification failure shall be indicated via a HMI to the Operator(s)

rasponsible for other selected transfer routes that are currently utilizing
that leak detector as a MPS System input.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.9.7.

3.2.1.4.3.85.2 The MPS System HMI shall display a local message that the Non-MPS
leak detection system is not operational; if, after a specific time period
elapses, the Non-MPS leak detection systam confirmation by the
Operator is not received by the MPS System.

| Basis: HNF-SD-W314-7T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic”, shows functional requirements for a remote
verification of a Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.56.3 The Non-MPS Leak Detector Verification Test {including timer
functions) shail be halted and reset after the leak detector test has
been indicated by the MPS System as “Not Verified".

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic’, shows functional requirements for a remote
verification of a Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.6 Update Non-MPS Leak Detector Status to "Verifled” (FFBD Function
4.3.8.6). After it is determined that the verification test is confirmed,
the MPS System shall indicate to the Operator that the Non-MPS leak
detector is verified and shail update the Non-MPS leak detector status
as “Verified”.

3.2.1.4.3.8.6.1 If both the Non-MPS leak detector and the probe voltage relay
functional field tests are performed successfully and acknowledged by
the HMI Operator within a specified time period, the leak detector is
then indicated by the MPS System as verified.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.8.6.2 When the Non-MPS Leak Detection and the Low Probe Voltage Alarm
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is Acknowledged by an Operator located at the HMI with the MPS
System alarm activated, the Non-MPS leak detector operation is
indicated “Verified" by the MPS System HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.8.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic’, shows functional requirements for a remote
verification of a Leak Detector. All operations of a Non-MPS leak detector shall be
made identical to the operations of a8 remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.8.6.3 When the Non-MPS Lsak Detector operation is indicated “Verified” by
the MPS System HMI, the Non-MPS Leak Detector Verification Test
(including timer functions) shall be reset (stopped).

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.9.3. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic*, shows functional requirements for a remote
verification of a Leak Detector. Al operations of a Non-MPS leak detector shall be
made identical to the operations of a remote leak detector, where it is possible, in
order to standardize and simplify tank farm operations.

3.2.1.4.3.9 Remotely Verify Leak Detector Operation (FFBD Function 4.3.9).

3.2.1.4.3.9.1 Determine if Remote Verifications of Leak Detectors are Complets
. {FFBD Function 4.3.9.1). After a leak detector has been verified, the
Operator chooses a MPS System HMI command that determines
whether another leak detector is to be verified or a different category
of equipment is to be verified.

3.2.1.4.3.9.1.1 The Operator shall be able to select another leak detector from a list
displayed by the MPS System HMI and repeat the verification process
until all the displayed leak detectors are verified.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.9.1.2 The MPS System HMI shall display a local message indicating that all

existing leak detectors in the selected transfer route are verified as
operational.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.8.1.

3.2.1.4.3.9.1.3 A report of all leak detector verifications shall be displayed (and/or
printed) at the local MPS System HMI, and/or be available to external
systems such as TMACS.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.8.1. ‘

3.2.1.4.3.9.1.4 The MPS System leak detector operation verification shall be typical
for all leak detectors.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. T Leak Detector
Operation Verification Mode Logic , shows functional requirements.

3.2.1.4.3.9.1.5 The MPS System leak detector verification shall be provided for those
leak detectors including the leak detector probe voltage relays
presented in tables 2 and 4 of Appendix B that are shown as directly
connected to MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A,

3.2.1.4.3.9.2 Display List of Leak Detectors Selected for Route (FFBD Function
4.3.9.2). After the transfer leak detector equipment category has been
selected or if an additional leak detector verification is determined by
the Operator or after a leak detection system recovery, the MPS
System shall display on an HMI to the Operator a list of leak detectors
that have been selected as components for a particular route.

3.2.1.43.9.21 The Operator shall be able to select a single leak detector from a list of
leak detectors presented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.
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3.2.1.4.3.9.2.2 The list of leak detectors displayed shall only contain the leak
detectors that have been selected for the chosen transfer route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.9.2.3 The leak detector operation verification is typical for all leak detectors
selected for service for a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Rastoration and Safe Operations, Project W-314', Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, "Route No. 1 Leak Detector
Operation Verification Mode Logic, shows functional requirements.

3.2.1.4.3.9.2.4 The list of leak detectors to be verified shall be provided for those leak
detectors relays presented in Tables 2 and 4 of Appendix B that have
been selected for service in a particular route.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix

A
3.2.1.4.3.9.3 Choose Leak Detectors to be Verified (FFBD Function 4.3.9.3). After
the MPS System displays a list of leak detectors that have been
selected as components for a particular route, the Operator chooses a
MPS System HM| command that selects a leak detector or probe
voltage relay for verification.
3.2.1.4.3.9.3.1 The Operator shall be able to select a single leak detector from a list of

leak detectors presented on that MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.9.3.2 This leak detector operation is typical for all leak detectors selected for
service in a particular route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. T Leak Detector
Operation Verification Mode Logic’, shows functional requirements.
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3.2.1.4.3.9.3.3 For a particular waste transfer route, an Operator shall be able to
perform a MPS System functional test by initiating a command signal
from the MPS System HMI to the leak detectors relays and probe low
voltage sensing relays. The Operator shall be able to determine
whether or not the functional test was successful by monitoring and
displaying on the MPS System HMI the leak detector and probe low
voltage alarm.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314° Section

2.3.8.1.
3.2.1.4.3.9.4 Initiata Leak Detector Test Condition (FFBD Function 4.3.9.4). After a
leak detector is selected for verification, the Operator chooses a MPS
System HMI command that shall initiate a simulated leak {increase in
conductance) for the leak detector relay or a low voltage for the probe
low valtage relay.
3.2.1.4.3.9.4.1 For a particular waste transfer operation, an Operator shall be able to

perform a leak detection system functional test by initiating a
command signal from the MPS System HMI to a leak detection system.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, Route No. 1 Leak Detector
Operation Verification Mode Logic, shows functional requirements.

3.2.1.4.3.9.4.2 A leak detection system or probe low voitage relay functional test shall
not shut down a waste transfer.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.8.1.

3.2.1.43.9.4.3 The Operator shall ba able to initiate a functional test for a leak
detector through MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-374"% Section
3.2.4

3.2.1.4.3.9.44 The simulated leak and low probe voltage conditions shall be activated

by the MPS System for a maximum of 16 seconds when either the
leak detector or probe low voltage verification test is started.

77



HNF-SD-W314-T1-012
Rev. 3

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.9.4.5 The route shutdown command shall be inhibited for a maximum of 16
seconds after the Leak Detector operation verification test is started or
until the end of the test.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic ", shows functional requirements.

3.2.1.4.3.9.5 Monitor and Alarm Leak Detector or Probe Voltage Status (FFBD
Function 4.3.9.5). After a leak detector operation verification test has
been started, the MPS System shall monitor the status of the discrete
input connected to the chosen leak detector relay and probe low
volitage sensing relay and shall initiate an alarm upon sensing either
input as de-energized.

3.2.1.4.3.9.5.1 The leak detector relay’s and probe low voltage sensing relay’s
discrete Inputs shall be allowed a maximum of 3 seconds to de-
energize and stabilize after the leak detector operation verification test
has been started.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. T Leak Detector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.9.5.2 After the leak detector relay has been de-energized, a corrasponding
leak detection alarm shall be activated. After the leak detector alarm
has been acknowledged, the probe low voltage sensing relay is de-
energized and a corresponding probe low voitage alarm shall be
activated.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic ", shows functional requirements.

3.2.1.4.3.9.5.3 After the Leak Detector operation verification test is started, any route
shut down caused by this test is inhibited for a maximum of 25
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seconds.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic ', shows functional requirements.

3.2.1.4.3.9.54 The MPS System HMI graphics for each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
S, “SCREEN COLOR CODING".

3.2.1.4.3.9.5.5 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4,

Basis: Standardized alarm handiing procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.3.9.5.6 The MPS System Leak Detector alarms shall be provided for those Leak
Detectors presented in Tables 2 and 4 of Appendix B that are shown
directly connected to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Appendix
A.

3.2.1.4.3.9.6 Confirm that Leak Detector Operated within Time Limit (FFBD Function
4.3.9.6). After a simulated leak condition is initiated and the leak
detector malfunction alarm is acknowledged by the Operator within
the required time limit of 25 seconds; the verification test is
confirmed. If the leak detector malfunction alarm is not acknowledged
by the Operator within 25 seconds, then the verification test is not
confirmed and a recovery process is initiated.

3.2.1.4.3.9.6.1 After the Operator initiation of the leak detector verification test and if
the leak detector and probe low voltage alarm activates, the Operator
chooses a MPS System HMI command that acknowledges each alarm.
The alarm acknowledgments shall confirm the verification test.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept® for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
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Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.9.6.2 If the leak detector or probe low voltage alarm does not activate or if
the leak detector and probe low voitage alarm are not acknowledged
by the Operator within 25 seconds, then the verification test is not
confirmed.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. T Leak Detector
Operation Verification Mode Logic ', shows functional requirements.

3.2.1.4.3.9.6.3 The time limit allowed for confirming a leak detection system
functional test shall be 24 seconds.

Basis: Compliance with NUREG-0700, Guidelines for Control Room Design Reviews, Section
6.7.1.7, which is the required response time for an error feedback query following
the completion of an operator input. This will allow 3 second for applying simulated
leak to a leak detection system, 3 seconds for the leak detector relay rasponse, 3
seconds for MPS System scan time for detecting leak detector output signal, 3
seconds for the Operator acknowledgment response, 3 second for applying simulated
probe low voitage signal, 3 seconds for the probe low voltage relay response, 3
seconds for MPS System scan time for detecting the probe low voltage relay output
signal, and 3 seconds for the Operator acknowledgment response.

3.2.1.4.3.9.7 Indicate Leak Detector or Probe Voitage Relay “Not Verified” (FFBD
Function 4.3.9.7). After a simulated leak is not confirmed, the MPS
System shall indicate to the Operator that the leak detector is “not
verified". The MPS System shall Indicate on a local HMI the “not
detected” status until acknowledged by the Operator.

3.2.1.4.3.9.71 If a leak detector or probe voltage relay fails a verification test; the
verification failure shall be indicated via a HMI to the Operator(s)
responsible for other selected transfer routes that are currently utilizing
that leak detector as a MPS System input.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.7.3

3.2.1.4.3.9.7.2 The MPS System HMI shall display a local message that the leak
detection system is not operational; if, after a specific time period
slapses, the leak detection system confirmation by the Operator is not
received by the MPS System.
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| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. T Leak Detector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.9.7.3 The Leak Detector Verification Test (including timer functions) shall be
halted and reset after the leak detector test has been indicated by the
MPS System as “Not Verified”.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic ;, shows functional requirements.

3.2.1.4.3.9.8 Update Leak Detector Status to “Verified® (FFBD Function 4.3.9.8).
After it is determined that the verification test is confirmed, the MPS
System shall indicate to the Operator that the leak detector is verified
and shall update the leak detector status as “Verified".

3.2.1.4.3.9.8.1 If both the leak detector and the probe voltage relay functional tests
are performed successfully and acknowledged by the HMI Operator
within a specified time period, the leak detector is then indicated by
the MPS System as verified.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.4.

3.2.1.4.3.9.8.2 When the Leak Detection and the Low Probe Voltage Alarm is
Acknowledged by an Operator located at the HMI with the Leak
Detaction Alarm activated, the leak detector operation is indicated
*verified” by the MPS System HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.1. Logic diagram in Figure 15, Appendix D, ‘Route No. 1 Leak Detector
Operation Verification Mode Logic’, shows functional requirements.

3.2.1.4.3.9.8.3 When the Leak Detector operation is indicated “verified” by the MPS
System HMI, the Leak Detector Verification Test {including timer
functions) shall be reset (stopped).

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
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3.2.4.1. Logic diagram in Figure 15, Appendix D, 'Route No. 1 Leak Detector
Operation Verification Mode Logic , shows functional requirements.

3.2.1.4.3.10 Determine Category of Equipment to be Veiified {FFBD Function 4.3.10).
After a route has been set up, the Operator shall choose a HMI command that
selects one of the eleven different categories of equipment whose status
and/or operation are to be verified. The equipment categories are:

*« & 9 ° o = 0

Manually Monitored Pipe Jumper Paositions. {(Not in Project W-
3714's scope.)

Remotely Monitored Valve Positions.

Manually Monitored Valve Positions.

Existing MPS Relay Inputs.

MPS System interlock Relays.

Remotely Monitored Leak Detectors. |

Manually Monitored Leak Detectors.

Manually Monitored Leak and Service Water Pressure Detection
Systems Connected to Existing MPS Relays.

MPS System PLCs.

Backflow Preventers. (Not in Project W-314's scope.)

Heat Tracing Systems. (Not in Projact W-314's scope.)

3.2.1.4.3.101 One tank farm operator at any MPS HMI shall be able to verify the

- functional operation or setup of all components of the MPS System
equipment for each particular transfer route prior to performing a
transfer.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section

3.2.4.

3.2.1.4.3.10.2 Transfer route squipment selection is required to be completed prior to
starting the route verification mode.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

3.2.4.

3.2.1.4.3.10.3 The Operator shall have selected one of the six transfer routes for
verification prior to selecting an equipment category for verification.

| Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314*% Section

3.2.4.
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3.2.1.4.3.10.4 A MPS System HMI Display presents a menu for selecting a particular
MPS System equipment category for verification.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

3.2.4.
3.2.1.4.3.10.5 The MPS System HMI equipment category selection display also
displays whether or not all the equipment in that category has been
verified.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

3.2.4.
3.2.1.4.3.10.6 The equipment category verification mode is initiated when a category
selection for a particular route is made by an Operator at a MPS
System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.10.7 The Operator shall be able to select a different category of equipment
and verify all the equipment in that category and repeat this process
until all equipment of all the categories for a selected transfer route are
verified.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.10.8 The following shall be the different categories of equnpment that are
verified prior to a waste transfer:

. Manually Monitored Pipe Jumper Positions. (Not in Project W-
314's scope.)

Remotely Monitored Valve Positions.

Manually Monitored Valve Positions.

Existing MPS Relay Inputs.

MPS System Interlock Relays.

Remotely Monitored Leak Detectors.

Manually Monitored Leak Detectors.

Manually Monitored Leak and Service Water Pressure Detection
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Systems Connected to Existing MPS Relays.

MPS System PLCs.
. Backflow Preventers. (Not in Project W-314's scope.)
. Heat Tracing Systems. (Not in Project W-314's scope.)

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.4.

3.2.1.4.3.10.9 Once all the squipment verifications of all the categarias far a salected
transfer route are completed and the pit cover blocks are verified as
installed, the shift supervisors administrative approval is required to
complete the route verification mode of operation.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.11 Determine if Equipment Verifications are Complete (FFBD Function 4.3.11).
After the verifications of all the components of a route that reside in a
specific category of equipment are completed, the Operator determines if
verification of additional components residing in a different category of
equipment are required. If additional verifications are required, a different
category of equipment needs to be selected (see FFBD Function 4.3.10) and
the verification process for that equipment category is repeated. If not;
subject to Supervisor’s approval, the route verification process is completed.

3.2.1.4.3.11.1 The Operator shall be able to select a different category of equipment
and verify all the equipment in that category and repeat this process
until all equipment of all the categories for a selected transfer route are
verified.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
3.2.4.

3.2.1.4.3.12 Supervisor Approves Transfer (FFBD Function 4.3.12). Once all the equipment
verifications of all the categories for a selected transfer route are completed
and the pit cover blocks are verified as installed, the shift supervisors
administrative approval is required to complete the route verification mode of
operation.

3.2.1.4.3.12.1 The shift supervisors administrative approval is required to complete
the route verification mode of operation.
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Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.4.

3.2.1.4.3.12.2 The Shift Supervisoi' approval shall be accomplished by manually
entering the transfer route identification, the time and date of
approval, and the name of the supervisor into an MPS System HMI,

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘*Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.11.1.

3.2.1.4.3.12.3 The MPS System HMI shall displéy a local message indicating that the
selected transfer route is approved as operational,

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
2.3.11.1.

3.2.1.4.3.12.4 The Supervisor’'s name shall be authenticated by the log in process.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.11.2.

3.2.1.4.4 Perform Transfer (FFBD Function 4.4).
3.2.1.4.4.1 Monitor Incorrect Manual Valve Positions {FFBD Function 4.4.1).

3.2.1.4.4.1.1 Manually Enter Valve Position Into MPSS (FFBD Function 4.4.1.1).
After it has been determined that a transfer valve, which is not
connected to the MPS System, has been re-positioned; the new valve
position shall be manually entered into the MPS System at a HMI.

3.2.1.44.111 When a field Operator stationed at a waste transfer valve that is not
connected to the MPS System alerts a control room Operator that
there is a misrouting or valve in an incorrect position, the control room
Operator will manually shutdown that transfer route. If a Cross-Site

Transfer, field operators shall be stationed at the CTS HMI. After the
shutdown, the control room operator will enter the valve position
change into the HMI to communicate and document the cause of the
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route shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.5.2,

3.2.1.4.4.1.1.2 Manual Valve Position entry shall be accomplished by manually
entering the transfer valve’s last position, the time and date of entry,
and the name of the Operator doing the entry into an MPS System
HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.14.5.

3.2.14.4.4.1.3 The MPS System HMI graphics for each Incorrect Valve Position Alarm
shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
S, "SCREEN COLOR CODING”.

3.2.1.441.1.4 The Manual Valve Position Indication shall be provided for those
transfer valves presented in Tables 9, 10, 13, and 14 of Appendix B as
not connected to the MPS System.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.4.2 Monitor Non-MPS Leak Detection Devices (FFBD Function 4.4.2).

3.2.1.4.4.21 Manually Enter Alarm State into MPSS (FFBD Function 4.4.2.1). After
a leak detsction device that is not connected to the MPS System is
field monitored with a leak observed, the alarm state shall be manually
entered into the MPS System. The manually entered alarm state shall
initiate a MPS System Non-MPS Leak Detection alarm alerting all
Operators at different HMI stations. The Non-MPS Leak Detection
alarm may be used as a basis by the Operator to initiate a route shut
down.

3.2.14421.1 When a field Opaerator stationed at a leak detection device that is not

connected to the MPS System alerts a control room Operator that
there is a leak, the control room Operator will manually shutdown that
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transfer route. After the shutdown, the control room operator will
enter the leak detector state change into the HMI to communicate and
document the cause of the route shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
3.2.5.1.

3.2.1.4.4.2.1.2 Alarm state entry shall be accomplished by manually entering the leak
datector’s last state, the time and date of entry, and the name of the
Operator doing the entry into an MPS System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.9.1.

3.2.1.4.4.2.1.3 The MPS System HMI graphics for each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3. Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, "SCREEN COLOR CODING ",

3.2.1.44.2.1.4 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI,

3.2.1.4.4.21.5 The Non-MPS Leak Detector alarms shall be provided for those Leak
Detection devices presented in Table 8 of Appendix B as not
connected to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A

3.2.1.4.4.3 Monitor MPSS Leak Detectors (FFBD Function 4.4.3).
3.2.1.4.4.3.1 Monitor leak detector signals {FFBD Function 4.4.3.1). After a leak
detector signal representing a leak being detected or a leak detector

malfunction is transmitted to the MPS System, the MPS System shall
monitor such transmitted signals and utilize the signal as an input.
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3.2.1.443.1.1 When the leak detector that transmits a signal to the MPS System,
representing either a leak is detected or a leak detector malfunction, is
identified safety class, the MPS System components performing the
monitoring function shall be identified as Safety Class and shall meet
the requirements presented in section 3.3.6.3.1.

Basis: The MPS System as defined by Project W-314 is a functional component of the Pit
Leak Detection System. The pit leak detection system as defined by FSAR, HNF-SD-
WM-SAR-067, Section 4.3.17, is 8 SSC. The above function is derived as a SSC of
the pit leak detaction system in Calculation W3 14-1-078, which is a8 MPS Failure
Mode Analysis Study for SC instrumentation.

3.2.1.4.4.3.2 MPSS Leak Detected Alarm (FFBD Function 4.4.3.2). After a Leak
Detected signal is monitored, the MPS System shall alarm that a leak
has been detected. The MPS System shall alarm that a leak has been
detected until acknowledged by the Operator(s).

3.2.1.4.4.3.2.1 Immediate identification of the source of a master pump shutdown
command signal will be available in the form of an alarm at any HMI
and will be available to be communicated as data to the TMACS
central station via HLAN,

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.2.4.

3.2.1.4.4.3.2.2 The MPS System shall be able to alarm and identify which MPS
System input (e.g., leak detectors, manual push button, existing MPS
relay inputs, etc.) caused a master pump shutdown.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"% Section
2.3.13.2.

3.2.1.4.4.3.23 Any tank farm Operator at any MPS HMI shall be able to monitor the
real-time status of the MPS System utilizing the WTA mode of
operation described above.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314* Section
3.2.5.
3.21.443.24 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.
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Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.4.3.25 The MPS System HMI graphics for each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, “SCREEN COLOR CODING ",

3.2.1.4.4.3.2.6 The Leak Detector alarms shall be provided for those Leak Detection
devices presented in tables 2 and 4 of Appendix B as directly
connected to the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.4.3.2.7 Leak detection system/MPS System interfaces shall be failsafe, that is,
upon loss of signal, a leak detection signal shall be initiated.

Basis: Compliance with failsafe requirement stated in OSD-T-151-00007, Rev. H-17,
Operating Specifications for the 241-AN, AP, AW, AZ and SY Tank Farms, Section

7.2.10.

3.2.1.4.43.3 Reserved

3.2.1.4.4.3.4 MPSS Leak Detector Malfunction Alarm (FFBD Function 4.4.3.4). After
a low leak detector probe voltage condition is monitored, the MPS
System shall alarm a leak detector malfunction. The MPS System shall
alarm the leak detection malfunction until acknowiledged by the
Operator(s).

3.2.1.4.4.3.4.1 Immediate identification of the source of a master pump shutdown

command signal will be available in the form of an alarm at any HMI
and will be available to be communicated as data to the TMACS
central station via HLAN.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.2.4.

3.21.44.34.2 The MPS System shall be able to alarm and identify which MPS
System input {leak detectors, manual push button, existing MPS relay
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input, etc.) caused a master pump shutdown.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.2.

3.2.1.4.4.34.3 A detected failure of the Leak Detection System shall cause an output
signal to be transmitted to the MPS System.

Basis: Compliance with OSD-T-151-00007, Rev. H-17, Operating Specifications for the
241-AN, AP, AW, AZ and SY Tank Farms, Section 7.2.10.

3.2.1.4.4.3.4.4 The MPS System HMI alarms shall be handled in accordance with .
section 3.3.7.4. :

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.4.3.4.5 The MPS System HMI graphics for each Leak Detector Malfunction
Alarm shall be color coded per Section 3.3.7.1.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
S, 'SCREEN COLOR CODING".

3.2.1.4.4.3.4.6 The Leak Detector Malfunction alarms shall be provided for those Leak
Detection devices presented in tables 2 and 4 of Appendix B as
directly connected to the MPS System and as including a low probe
voltage relay.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A.

3.2.1.4.4.3.4.7 Leak detection system/MPS System interfaces shall be failsafe, that is,
upon loss of signal, a leak detaction signal shall be initiated.

Basis: Compliance with failsafe requirement stated in OSD-T-151-00007, Rev. H-17,
Operating Specifications for the 241-AN, AP, AW, AZ and SY Tank Farms, Section
7.2.10.

3.2.1.4.4.4 Monitor Incorrect Valve Positions (FFBD Function 4.4.4).

3.2.1.4.4.4.1 Alarm Incorrect Valve Position {FFBD Function 4.4.4.1). After correct
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valve positions have been compared to actual valve positions and the
valve positions have been verified, a change in valve position during a
waste transfer from the correct position shall initiate an automatic
route shutdown and an Incorrect Valve Position alarm. An Incorrect
Valve Position alarm shall indicate the identification of the particular
valve which is in the incorrect position.

3.2.1.44.4.1.1 Far each transfer the MPS System shall be able to interlock the
appropriate transfer pump so as to be able to shut it down if an
incorrect transfer valve position is detected. The MPS System shall not
shutdown other transfer pumps not associated with the incorrect
transfer valve position if simultaneous waste transfers are taking place.
The transfer valve position monitoring mode of operation shall be
operational whenever the motor control circuit{s) and the feeder of the
waste transfer pump(s) are energized. This mode of operation shall
operate concurrently with other modes of operation during a waste
transfer.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Qperations, Project W-314", Section
2.3.14.2.

3.2.1.44.41.2 The MPS System shall monitor correct transfer valve position for six
simultaneous waste transfers.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314"% Section
2.3.14.1.

3.2.1.4.4.4.1.3 For each transfer the MPS System shall alarm and identify which
incorrectly positioned valve caused a master pump shutdown.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System *Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.14.2.

3.21.4441.4 The MPS Systern HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.4.5 Initiate Manual Route Shutdown (FFBD Function 4.4.5.1),
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3.2.1.4.4.5.1 Manually Initiate Route Shutdown (FFBD Function 4.4.5.1). After an
Operator establishes a basis for a transfer route shutdown, the
Operator chooses a MPS System HMI command or pulls a route
shutdown pull-switch that initiates a route shutdown.
3.2.1.4.4.5.1.1 The Operator shail be able to manually shutdown one of six routes if

any of the following events occur:
. Manual Leak Detection

When a field Operator stationed at a leak detector that is not
connected to the MPS System alerts a control room Operator located
at a control building that there is a leak, the control room Operator
shall be able to shutdown that route by pulling a route specific pull
switch located at the PLC panel. Otherwise, if the alerted Operator is
located at any of the MPS HMIs, the Operator, utilizing a HMI shall be
able to shutdown the specific transfer route that the leak detector is
assaciated with.

. Incorrect Valve Position Detection

When a field QOperator reports that a valve, which is not connected to
the MPS System, is in an incorrect position during a transfer, the
control room Operator shall be able to shutdown that route by pulling
a route specific pull switch located at the PLC panel. Otherwise, if the
alerted Operator is located at any of the MPS HMis, the Operator,
utilizing a HMI shall be able to shutdown the specific transfer route
that the valve is associated with.

. Misrouting Detection

When a HMI Operator determines that there is a waste transfer
misrouting utilizing HMI screen monitoring a totalized flow difference
and/or monitoring waste tank levels between the source and
destination tanks, the control room Operator shall be able to shutdown
that route by pulling a route specific pull switch located at the PLC
panel. Otherwise, if the alerted Operator is located at any of the MPS
HMls, the Operator, utilizing a HMI shall be able to shutdown the
specific transfer route that the misrouting detection is associated with.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Rastoration and Safe Operations, Project W-314"% Section
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3.2.5.

3.2.1.4.45.1.2 The Route Shutdown pull-switches for the six simultaneously operating
transfers shall be located at the 241-AZ-271 Control Room.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restaration and Safe Operations, Project W-314", Section
3.2.5.

3.2.1.4.45.1.3 For each transfer route in operation, there shall be a manual push
button located on each MPS System HMI that initiates a manual
master pump shutdown for that route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.2.

3.2.1.4.4.5.1.4 The manual shutdown pull switches shall be designed as Safety Class.

Basis: Safety Class ldentified Manual Leak detectors (that are not connected to the MPS
System), require an operator action to perform the safety class function of shutting
down the transfer pump. The manual pull-buttons accomplish this function and
therefore, need to be identified as Safety Class.

3.2.1.4.45.2 Alarm Route Manual Shutdown (FFBD Function 4.4.5.2). After a route
shutdown has been initiated by an Operator, the Route Manual
Shutdown event shall be alarmed. The MPS System shall alarm the
Manual Shutdown until acknowledged by the Operator(s).

3.2.1.4.4.5.2.1 The MPS System shall be able to alarm and identity which MPS
System input (leak detectors, manual push-button, existing MPS relay
inputs, etc.) That caused a master pump shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.13.2.

3.2.1.445.2.2 The MPS System HMI graphics for each Route Manual Shutdown
Alarm shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tenk Farm Restoration and Safe Operations, Project W-314", Appendix
S, SCREEN COLOR CODING ",
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3.2.1.4.45.2.3 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.44.5.2.4 The Route Manual Shutdown alarms shall be provided for those Route
Manual Shutdown pull-switches for the six simultaneously operating
transfers located at the 241-AZ-271 Control Room.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
A.

3.2.1.4.4.5.3 Manually Initiate Ali-Route Shutdown (FFBD Function 4.4.5.3). After
an Operator establishes a basis for an all-route shutdown, the Operator
chooses a MPS System HMI command or pulls a route shutdown pull-
button that, when pulled, initiates a shutdown of every simultaneously
operating transfer pump. The all-route shutdown pull-switch is the
same as the “panic button” where the basis of operation may be an
unforeseen event. .

3.2.1.4.4.5.3.1 If an All-Route Shutdown pull-switch is pulled by an Operator located
in 200 East, all transfer pumps in 200 East and; if and only if, a
crossite transfer is in progress; 200 West are shut down. If an All-
Route Shutdown pull-switch is pulled by an Operator located in 200
West, all transfer pumps in 200 West and, if and only if a crossite
transfer is in progress, 200 East are shut down.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.3. Logic diagram in Figure 12, Appendix D, “All Route Manual MPS Logic",
shows functional requirements.

3.2.1.4.4.5.3.2 The All-Route Shutdown puli-switches shall be located at the AN, AZ,
AW & AP instrument buildings and at the 242-S Evaporator control
room.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.3. Logic diagram in Figure 12, Appendix D, “All Route Manual MPS Logic’,
shows functional requirements.

3.2.1.445.3.3 The manual shutdown pull switches shall be designed as Safety Class.
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Basis: Safety Class Identified Manual Leak detectors (that are not connected to the MPS
System), require an operator action to perform the safety class function of shutting
down the transfer pump. The manual pull-buttons accomplish this function and
therefore, need to be identified as Safety Class.

3.2.1.445.4 Alarm Al-Route Manual Shutdown (FFBD Function 4.4.5.4). After an
all-route shutdown has been initiated by an Operator, the All-Route
Manual Shutdown event shall be alarmed. The MPS System shall alarm
the Manual Shutdown until acknowledged by the Operator(s).

3.2.1.4.4.5.4.1 The MPS System shall be able to alarm and identify which MPS
System input {leak detectors, manual push-button, existing MPS relay
inputs, etc.) That caused a mastar pump shutdown.

Basis: HNF-SD-W314-TI-008, Rav. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe QOperations, Project W-314°, Section
2.3.713.2.

3.2.1.4.45.4.2 An All-Route Shutdown Alarm shall be displayed on the MPS System
HMI's.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.3. Logic diagram in Figure 12, Appendix D, “All Route Manual MPS Logic’,
shows functional requirements.

3.2.1.4.454.3 The MPS System HMI graphics for each All-Route Manual Shutdown
Alarm shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
S, “SCREEN COLOR CODING".

3.2.1.4.45.4.4 The MPS System HMI alarms shall be handled in accordance with
saction 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
Systerm HMI. _

3.2.1.445.45 The All-Route Manual Shutdown alarms shall be provided for those All-
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Route Manual Shutdown pull-switches shall be located at the AN, AZ,
AW & AP instrument buildings and at the 242-S Evaporator control
room.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A.

3.2.1.4.4.6 Initata Automatic Route Shutdown (FFBD Function 4.4.6).

3.2.1.4.4.6.1 Compare MPS Elements to MPS Elements Selected for a Transfer
Route (FFBD Function 4.4.6.1). After a leak detection, MPS relay de-
energized, manual shutdown, or incorrect valve position detection
occurs, the MPS System shall compare the initiating MPS element to
those MPS elements selected for each simultaneously operating
transfer. The MPS System shall initiate a route shutdown command if
any initialized MPS element is selected for a particular transfer route.

3.2.1.4.46.1.1 The MPS System shall be programmed to allow MPS System inputs to
be associated with six simultaneously operating waste transfers .

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.1.

3.2.1.4.4.6.1.2 The MPS System shall be able to interlock the appropriate transfer
pump so as to be able to shut it down if a MPS System input selected
for a transfer route is detected. The MPS System shall not shutdown
other transfer pumps not selected for a waste transfer route if
simultaneous waste transfers are taking place. This mode of operation
shall operate concurrently with other modes of operation during a
waste transfer.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept”for Tank Farm Restoration and Safe Operations, Project W-314"%, Section
2.3.13.2.

3.2.1.4.4.6.1.3 The MPS System shall use existing relays as input signals that reflect
an existing master pump shutdown command.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.2.1. '
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3.2.1.4.46.1.4 The function of initiating an automatic route shutdown (FFBD 4.4.6)
shall be identified as Safety Class and meet the requirements of
section 3.3.6.3.1 if the initiating event is identified as Safety Class.

Basis: The MPS System as defined by Project W-314 is a functional component of the Pit
Leak Detection System . The Pit Leak Detection System is identified as a SSC in RPP
FSAR, HNF-SD-WM-SAR-067, Section 4.3.17. The above function is derived as a
SSC in Calculation W314-1-078, MPS Failure Mode Analysis Study

3.2.1.4.4.6.2 Manually Initiate Element Bypass (FFBD Function 4.4.6.2). if , during a
waste transfer, it is decided to bypass any of the MPS System inputs
due to a malfunctioning MPS System input element, the Operator shall
be able to choose an HMI command that initiates an individual element
bypass. The element bypass operation shall allow the waste transfer to
continue even though the malfunctioning element has initiated a route
shutdown.

3.2.1.446.2.1 During a transfer, the Route Shutdown function shall be able to be
bypassed by an Operator located at a MPS System HMI allowing the
waste transfer to continue operation. The Bypass is required when it is
determined that the Route Shutdown function is impaired and when
the function is replaced with operator surveillance.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Oparations, Project W-314°, Section
2.1.2.2

3.2.1.4.4.6.2.2 The shift supervisors administrative approval is required to perform an
element bypass operation.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.14.4.

3.2.1.4.46.2.3 The element bypass operation shall be accomplished by manually
entering into an MPS System HMI: 1) the MPS System element
identification, 2) the time and date when the bypass is enabled, and 3)
the name of the Supervisor sanctioning the element bypass operation.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe QOperations, Project W-314", Section
2.3.14.4.

3.2.1.4.46.24 The Supervisor’'s name shall be authenticated by the MPS System log
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in process.

Basis: HNF-SD-W314-TI-008, Rav. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.14.4.

3.2.1.4.4.6.3 Update MPS System Input Element Status to “Bypassed” {FFBD
Function 4.4.6.3). After an MPS System Input Element Bypass is
initiated by an Operator, the MPS System HMI shall indicate to the
Operator that the MPS System Input Element is verified and shall
update the MPS System Input Element status as “Bypassed”.

3.2.1.4.4.6.3.1 The MPS System shall identify any MPS System input that has been
bypassed.

Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.13.2.

3.2.1.4.4.6.3.2 The MPS System shall identify any MPS System input that is bypassed
that is in an alarm state.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.2

3.2.1.4.46.3.3 Every MPS System input Element shall be capable of being manually
bypassed. A bypassed element shall be inhibited from automatically
causing a route shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.3.

3.2.1.4.4.6.4 Compare MPS System Selected Elements to Bypassed Elements (FFBD
Function 4.4.6.4). After a MPS System Input element , which is
selected for a route, initiates an automatic route shutdown, the
element shall be compared to those elements which have been
manually bypassed. If the element is bypassed the automatic route
shutdown shall be inhibited.

3.2.1.4.4.6.4.1 The MPS System shall have the ability to identify any MPS System
input that has been bypassed.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.2.

3.2.1.4.4.6.4.2 Every MPS System Input Element shall be capabie of being manually
bypassed. A bypassed element shall be inhibited from automatically
causing a route shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.3.

3.2.1.4.4.7 Transfer Pump Shutdown (FFBD Function 4.4.7).

3.2.1.44.71 De-Energize Route Shutdown Loop (FFBD Function 4.4.7.1). After an
automatic or manual initiation of a Route shutdown, the route
shutdown loop shall be de-energized. A de-energized route shutdown
loop signals all of the MPS System PLCs associated with the route that
a route shutdown is required.

3.2.144.7.11 Part of the MPS System shall be designed as failsafe. If the power
supply to the MPS Route Shutdown Loop fails (or is intentionally de-
energized to initiate a route shutdown), the transfer pumps for the
particular route affected shall be shut down. The transfer pumps shall
continue to run if the HMI or the TFLAN communications fail.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.2.9.

3.2.1.44.7.1.2 A Route Shutdown command is initiated by a MPS System PLC if
either a leak is detected, an existing MPS relay is de-energized, an
incorrect valve position is sensed, an Operator pulls a Manual
Shutdown pull-switch, or the PLC receives a Route Shutdown
command via a de-energized route shutdown loop from another MPS
System PLC or CTS PCU.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.1.2.2, item 2.

3.2.1.44.713 A Route Shutdown Loop shall connect all the MPS PLCs in the 200

East Area. Another Route Shutdown Loop shall connect all the MPS
PLCs in the 200 West Area. If a cross site transfer line is selected as
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part of the route, then it connects the 200 East and the 200 West
route Shutdown loops creating a site wide Route Shutdown Loop.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.1.2.2, items 2, 4. and 5. summarized.

3.21.44.7.1.4 The function of de-energizing the route shutdown loop (FFBD 4.4.7.1)
shall be identified as Safety Class and meet the requirements of
section 3.3.6.3.1 if the initiating event is identified as Safety Class.

Basis: The MPS System as defined by Projact W-314 is a functional companent of the Pit
Leak Detection System . The Pit Leak Detection System is identified as a SSC in RPP
FSAR, HNF-SD-WM-SAR-067, Rev O, Section 4.3.17. The sbove function was
derived as a SC function in Calculation, W314-1-078, ‘MPS Failure Mode Analysis

Study”. '
3.2.1.4.4.7.2 Alarm Route Shutdown (FFBD Function 4.4.7.2). After an automatic
or manual initiation of a route shutdown, the route shutdown alarm
shall be activated. The MPS System shall present the alarm until
acknowledged by the Operator(s).
3.2.1.44.7.2.1 An Alarm shall be activated immediately after a route shutdown is

initiated to identify to the Operator(s) what route is being shut down.

Basis: HNF-SD-W314-TI-008, , Master Pump Shutdown System ‘Project Design Concept”
for Tank Farm Restoration and Safe Operations, Project W-314" Section 2.1.2.2,
item 3.

3.2.1.4.4.7.2.2 A MPS alarm message shall be displayed at all MPS System HMis in all
modes of operation.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.

13.2.1.4.4.7.2.3 The MPS System shall present a route shutdown alarm for each route.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.1.2.2, item 3.

3.2.1.44.7.3 ‘Compare Pump Interlocks to interlocks Selected For Transfer Route
(FFBD Function 4.4.7.3). After a Route Shutdown Loop is de-
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energized, which communicates a route shutdown command to the
MPS System PLCs and, if a cross-site transfer, the CTS PCUs; each
MPS PLC shall compare all the transfer pump interlocks to which it is
connected to those pump interlocks selected for service in the route
being shut down. If it is determined that a selected interlock is
connected to the PLC, then the PLC de-energizes the intarlock.

The MPS System shall be able to interlock the appropriate transfer
pump and CTS slurry pump so as to be able to shut it down if a
selected MPS System Input is detected.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System Project Dasign
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.13.2.

3.2.1.4.4.7.3.2

The MPS System shall not be able to shut down other transfer pumps
or the CTS slurry booster pumps that are not associated or selected
with the detected MPS System Inputs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314"%, Section

2.3.13.2.

3.2.1.4.4.7.3.3

The function of comparing pump interlocks selected for a transfer
route (FFBD 4.4.7.3) shall be identified as Safety Class.

Basis: The MPS System as defined by Project W-314 is a functional component of the Pit
Leak Detection System . The Pit Leak Detection System is identified as a SSC in RPP
FSAR, HNF-SD-WM-SAR-067, Rev O, Section 4.3.17. The above function was
derived as a SC function in Calculation, W314-1-078, ‘MPS Failure Mode Analysis

Study”,

3.2.1.44.7.4

3.2.1.4.4.7.41

De-energize Selected Pump Interlockis) (FFBD Function 4.4.7.4). After
a selected transfer pump interlock is detected, the MPS System PLCs
shall de-energize the transfer pump Interlock causing the transfer pump
motor starter to open disconnecting power from the pump motor.

For each waste transfer route, the MPS System shall interlock the
appropriate transfer pump(s) so as to be able to shut it down
automatically if a MPS System Input selected for that route is
detected. If a cross-site transfer, the MPS System shall be able to
provide a signal that causes the CTS control system to automatically
shut down the appropriate slurry booster pump.
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Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
2.3.13.2.

3.2.1.4.4.7.4.2 The MPS System outputs shall switch relays to accomplish an
automatic shutdown interlock with each of the waste transfer pumps
motor control centers (MCCs) and, in the case of a cross-site transfer,
input a signal to the CTS PCUs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Dasign
Concept”® for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.2.1. '

3.2.1.4.4.7.4.3 The transfer pump interlocks shall be provided for those transfer
pumps presented in table b of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A.

3.2.1.44.7.44 The MPS System HMI shall display the actual waste transfer pump
running status changes as alarms. The operator shall be able to
confirm that the pump(s) has shut down and acknowledge the pump
status change(s).

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147, Section
3.2.6.

3.2.1.4.4.7.45 The function of de-energized salected pump interlock(s} (FFBD 4.4.7.5)
shall be identified as Safety Class and meet the requirements of
section 3.3.6.3.1 if the initiating event is Safety Class.

Basis: The MPS System as defined by Project W-314 is a functional component of the Pit
Leak Detection System . The Pit Leak Detection System is identified as 8 SSC in RPP
FSAR, HNF-SD-WM-SAR-067, Rev 0, Section 4.3.17. The above function was
derived as a SC function in Calculation, W314-1-078, "MPS Failure Mode Analysis
Study”.

3.2.1.44.7.5 Verify Transfer Pump Shutdown (FFBD Function 4.4.7.5). After the
route transfer pump interlocks have been de-energized, the Operator
shall verify that the route's transfer pumps have been shut down. The
MPS System shall indicate on the HMI the transfer pump running
status.
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3.2.1.4.4.7.5.1 The MPS System shall present transfer pump running status
determined by auxiliary contacts on the motor starter or the motor
current monitor to provide a pump stopped confirmation to the
Opserator after a route shut down.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.13.3 and Logic Diagram " Generic Pump Interlock Logic”, Figure 13, Appendix D.

3.2.1.4.4.7.5.2 The MPS System HMI graphics for each transfer pump running status
shall be color coded per Section 3.3.7.1.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, 'SCREEN COLOR CODING".

3.2.1.4.4.7.56.3 The transfer pump running status shall be provided for those transfer
pumps presented in table 5 of Appendix B.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Appendix
A.

3.2.1.4.4.7.5.4 For the following pumps, the pump run status shall be manually
determined and entered into the MPS System via a HMI. The MPS
System shall prompt the Operator to contact the following facility
control centers for determining the pump run status.

Eacility Pump
204-AR P-1A

204-AR P-1B

222-S P-1

| Basis: HNF-SD-W3714-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
2.3.13.2.

3.2.1.4.4.8 Monitor Existing MPS System (FFBD Function 4.4.8).

3.2.1.4.4.81 Monitor and Alarm Existing MPS Relay (FFBD Function 4.4.8.1). After
a MPS Relay Connected Device (MPS/CD) has been initiated which
trips its connected MPS Relay, the MPS System shall monitor the
status of the discrete input connected to the MPS Relay and shall
initiate an alarm upon sensing that the discrete input has de-energized.
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3.2.1.4.48.1.1 A Route Shutdown command shall be initiated if an existing MPS relay
input or CTS interposing relay is de-energized.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restorstion and Safe Operations, Project W-314", Section
2.1.2.2, item 2.

3.2.1.4.4.8.1.2 An alarm shall be activated on the MPS System HMI| immediately after
a Route Shutdown command is initiated to identify the source of the
command activation. :

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design'
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.1.2.2, item 3.

3.2.1.4.48.1.3 The existing MPS System consists of leak detection systems and other
devices which are connected in series to interposing electromagnetic
relays. The MPS System shall use the existing relays which are located
in instrument buildings and CTS PCUs to select existing master pump
shutdown command (input) signals.

Basis: HNF-SD-W314-T|-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.2.1.

3.2.1.44.8.1.4 During a waste transfer the MPS System shall have the ability to alarm
and identify which MPS System input (existing MPS relay inputs, etc.)
caused a route shutdown for every simultaneously operating transfer.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.13.2.

3.2.1.4.48.1.5 The MPS System HMI graphics for each MPS Relay Input Alarm shall
be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Appendix
S, ‘SCREEN COLOR CODING".

3.2.1.4.4.8.1.6 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.
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Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HML.

3.2.1.448.1.7 'The MPS Relay Input alarms shall be provided for those MPS Relays
presented in Table 7 of Appendix B.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314 ", Appendix
A.

3.2.1.4.4.8.1.8 The function of monitoring existing MPS relay status (FFBD 4.4.8.1)
shall be identified as Safety Class and meet the requirements of
Section 3.3.6.3.1 if the initiating MPS relay is Safety Ciass.

Basis: The MPS System as defined by Project W-314 js a functional component of the Pit
Leak Detection System . The Pit Leak Detection System is identified as a SSC in RPP
FSAR, HNF-SD-WM-SAR-067, Rev O, Section 4.3.17. The above function was
derived as a SC function in Calculation, W314-1-078, "MPS Failure Mode Analysis
Study”.

3.2.1.4.4.8.2 Manually Enter Alarm Source into MPSS (FFBD Function 4.4.8.2).
After a device that is connected to an existing MPS Relay is field
identified as the source of a route shutdown, the alarm state for the
device shall be manually entered into the MPS System by the Operator.
The manually entered alarm state shall initiate a MPS System alarm
alerting all Operators at different HMI stations of the source of the
Route Shutdown as well as documenting the event.

3.2.1.4.48.2.1 After a device that is connected to the MPS System via an existing
MPS relay is identified as the source of a Route Shutdown, the control
room operator will enter the device state change into the MPS System
HMI to communicate and document the cause of the route shutdown.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown Systern ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°", Section
3.2.5.1. '

3.2.1.448.2.2 Alarm state entry shail be accomplished by manually entering the last
state of the Existing MPS Relay Connected Device, the time and date
of entry, and the name of the Operator doing the entry into an MPS
System HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System "Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
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2.3.9.1.

3.2.1.4.48.2.3 The MPS System HMI graphics for each MPS/CD Alarm shall be color
coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Appendix
S, “SCREEN COLOR CODING "

3.2.1.4.48.2.4 The MPS System HMI alarms shall be handled in accordance with
section 3.3.7.4.

Basis: Standardized alarm handling procedures reduces operational complexity of the MPS
System HMI.

3.2.1.4.4.8.25 The MPS Systemn alarms shall be provided for those devices presented
in table 7 of Appendix B as connected to an existing MPS Relay and
include those devices connected to the CTS interposing relays.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix
A.

3.2.1.4.4.9 De-Energize Route Transfer Pumps (FFBD Function 4.4.9).

3.2.1.4.4.9.1 Verify Transfer Pumpis} De-Energized (FFBD Function 4.4.9.1). After
the route transfer pump circuit breakers have been manually opened ,
the Operator shall verify that the route's transfer pumps have been de-
energized. The MPS System shall indicate on the MMI the transfer
pump motor circuit breaker status.

3.2.1.4.49.11 The MPS System shall present transfer pump circuit breaker status to
the Operator determined by the sensing of the pump motor starter
control power.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
2.3.15.3 and Logic Diagram "Transfer Pump MCC Circuit Breaker Interlock”, Figure
19, Appendix D.

3.2.1.4.4.9.1.2 The MPS System HMI graphics for each transfer pump energization
status shall be color coded per Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Appendix
S, “SCREEN COLOR CODING "

3.2.1.44.91.3 The transfer pump energization status shall be provided for those
transfer pumps presented in table 5 of Appendix B. The energization
status for the following pumps shall be manually determined and
entered into the MPS Systam via a HMI. It i intended that the MPS
System Operator contact the following facility control centers for
determining the pump energization status.

Eacility Pump
204-AR P-1A
204-AR P-1B
222-S P-1

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Appendix

A
3.2.1.4.4.9.2 Raset Route Shutdown Loop (FFBD Function 4.4.9.2). After a route's
transfer pumpl(s) are verified de-energized, the Operator shall choose a
MPS System HMI command that shall reset the Route Shutdown Loop.

3.2.1.4.4.9.2.1 A Route Shutdown event requires acknowledgment by an Operator
- actuating the Route Shutdown Reset command on a MPS System HMI.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314', Section
2.3.13.3 and Logic Diagram "Route No. 1 MPS Logic”, Figure 6, Appendix D.

3.2.1.4.4.10 Amnunciate Waste Transfer Alarms (FFBD Function 4.4.10). After a waste
transfer has started, the MPS System shall display graphically the following
information on the Waste Transfer Annunciator set of HMI screens for
Operators to monitor during a Transfer. The information is as follows:

MPS System Alarm ldentification.

Transfer Route lllustration and Equipment ldentification.

Transfer Valve Position lilustration and Status.

Transfer Pump Running Status.

3.2.1.4.4.101 All MPS System alarms shall be displayed in a set of MPS HMI
graphical screens that simplify the presentation of approximately 200
alarms.

| Basis: HNF-SD-W3 14—TI-008, Rev. 3, Mastar Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.1. '

3.2.1.4.4.10.2 All simultaneously operating waste transfer routes shall be displayed
on the Waste Transfer Annunciator set of MPS HMI graphical screens.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.2.

3.2.1.4.4.10.3 The running status of all waste transfer pumps shall be displayed on
the Waste Transfer Annunciator set of MPS HMI graphical screens.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.3.

3.2.1.4.4.104 The dynamic analog data associated with all waste transfer routes
shall be displayed on the Waste Transfer Annunciator set of MPS HMI
graphical screens. This includes waste flows, tank levels, tank
temperatures, tank vapor space pressures implemented after phase 2
of W-314 begins.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
2.3.16.4.

3.2.1.4.4.10.5 All MPS alarms shall be identified on the Waste Transfer Annunciator
set of MPS HMI graphical screens as to whether or not they are
associated with a transfer route utilizing an alarm prioritizing scheme.
First priority alarms shall be MPS alarms associated with any selected
transfer route. All other alarms shall be second priority.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
2.3.16.5.

3.2.1.4.4.10.6 An alarm for each transfer pump shall be provided indicating that the
pump’s circuit breaker is closed when the pump has not been selected
for service in any transfer route.

Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.7.
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3.2.1.4.4.10.7 All MPS System alarms and parameters shall be available to TMACS
and other authorized users via HLAN connections. The HMI shall be
capable of Remote Accaess Server (RAS) functionality.

Basis: HNF-SD-W314-T1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.17.

3.2.1.4.4.10.8 Process lines on the MPS System HMI displays shall be color-coded as
specified in Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.18.

3.2.1.4.4.10.9 Pump operation indication shall be color-coded on the MPS System
HMI graphic displays as specified in Section 3.3.7.1.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.16.19.

3.2.1.4.4.10.10 By clicking an alarm on the HMI, an Operator shall be automatically
taken from the active alarm summary list screen to the graphic screen
displaying the alarm.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept”for Tank Farm Restoration and Safe Operations, Project W-314" Saction
2.3.16.20.

3.2.1.6 Post-Transfer Flush (FFBD Function 5.0).

Functions and Requirements under this heading are duplicated or not in
Project W-314's scope.

3.2.1.6 Post-Transfer Valve Line-Up (FFBD Function 6.0). After the post-transfer flush
is drained, the route’s transfer valves are re-positioned to their assigned post-
transfer position.

Functions and Requirements under this heading are duplicated or not in
Project W-314's scope.

3.2.1.7 Supervisor's Approval (FFBD Function 7.0). After the final material balance for
the waste transfer and the flushing of the route is performed and the transfer
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valves are set to their post-transfer positions, a Supervisor's approval is
required prior to releasing the route for use in other transfers.

3.2.1.7.0.1 An Administrative approval shall be required prior to releasing the route for
use by other transfers.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.15.4.

3.2.1.7.0.2 Supervisor approval shall be accomplished by inputting the waste transfer
identification, the time and date of the approval, and the name of the
Supervisor doing the approval. The MPS System shall authenticate the
Supervisor's authority during the log in process.

Basis: Minimum information needed to satisfy requirement per Section 3.2.1.110.1.

3.2.1.8 Reset Transfer Route (FFBD Function 8.0). After the Supervisor's approval for
releasing the route has been obtained, the Operator chooses a MPS System
Command that resets the transfer route. Resetting the transfer route is
equivalent to de-selecting all of the particular route’s equipment components.

3.2.1.8.0.1 The Operator shall be able to reset each of the six simultaneous waste
transfer routes independently.

Basis: HNF-SD-W314-T|-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.15.1.

3.2.1.8.0.2 The MPS System shall prevent a transfer route reset if any of the selected
transfer pump circuit breakers are closed {energizing the pump motor).

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.15.2 and logic diagram "Transfer Pump MCC Circuit Breaker Interlock”, Fig. 19,
Appendix D.

3.2.1.8.0.3 Transfer Route Reset shall be initiated by the Operator via a MPS System
HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Saection
2.3.15.2.
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3.21.9 Choose Post-Transfer Flush Mode (FFBD Function 9.0). After a Route
Shutdown, the Operator shall choose a MPS System HMI command that
selects the Post-Transfer Flush Mode or not based on the type of waste and
an initial ass of the problem that caused the shutdown.

3.2.1.9.0.1 After a Route Shutdown, the Operator shall either select the Post-Transfer
Flush Mode or not.

Basis: The selection function provides operational flexibility to continue with the transfer or
to halt it and flush the lines.

3.2.2 Physical Characteristics
3.2.2.1 Whaeight limit: Not applicable to this specification.

Basis: Elactronic components of the MPS System do not require any special or non-standard
transport and storage based on weight.

3.2.2.2 Access for Maintenance:

3.2.2.21 The MPS System indoor components shall be able to fit and be accessible for
all required maintenance inside the instrument buildings and operating centers
listed in section 3.2.1.1.5 and as shown on drawings referenced in the PICD,
HNF-SD-W314-PICD-001.

Basis: The MPS System must fit within existing structures.

3.2.2.2.2 The MPS System outdoor components shall be located to not obstruct vehicle
access to pits and tanks while remaining accessible for all required

maintenance.

Basis: The MPS System must fit within existing tank farms while not obstructing safety and
maintenance vehicular traffic..

3.2.2.3 Requirements for transport and storage: Not applicable to this specification.

Basis: Electronic components of the MPS System do not require any special or non-standard
transport and storage.

3.2.2.4 Durability factors: Not applicable to this specification.

Basis: Electronic components of the MPS System do not require any special or non-standard
Durability factors.
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3.2.2.6 Health and Safety Criteria:

3.2.2.5.1 The MPS System outdoor components shall be loéated outside of any pits and
shielded from radiation from the pits cover block.

Basis: HSRCM-1 Rev. 2, Hanford Site Radiological Control Manual, Chapter 1, which
contains guidelines to minimize risk of radiation exposure through the process of
ALARA.

3.2.2.6 Security criteria: Software security requirements are found in section 3.2.1.1.

3.2.2.6.1 The MPS System components shall be lockable to prevent unauthorized
access to the systems electronics.

Basis: Prevents unauthorized operation of the MPS System while allowing entry to the
Instrument buildings.

3.2.2.7 Vulnerability factors: Not applicable to this specification.

Basis: Electronic components of the MPS System do not require any special or non-standard
Vulnerability factors.

3.2.3 Reliability
3.2.3.1 The Master Pump Shutdown syétem shall have a design life of 35 years.

Basis: WHC-SD-W314-DRD-001, Rev. 2, “Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314", section 3.2.3.1.

3.2.3.2 Fault Detection/Fault Isolation
Designs shall provide for the detection and isolation of faults to systems,
structures, and components as necessary in order to minimize the risks
associated with faulty operation to plant, personnel and environment.
Protection systems and associated instrumentation and controls shall be
designed in accordance with DOE 6430.1a, Section 1660-99.02.

Basis: WHC-SD-W314-DRD-001, Rev. 2, "Preliminary Design Requirements Document for
Project W-314, Tank Farm Restoration and Safe Operations”, Section 3.2.3.3.

3.2.3.3 Mission time and System Availability

For a mission time of 7 days, the required system availability shall be 288
days/year.
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Basis: The numbers and duration of the transfers quoted are the result of cc:mail messages
between J.D. Galbraith, T.W. Crawford and P.F. Kison and R.R. Bevins. The
duration of the above is contained in attachment 1 of CHG Memo #7C500-00-005.

3.2.3.4 Overall System Reliability

The system shall have, at the minimum, a 95% chance of completing a seven
day (168 hr) transfer or shall have a minimum mean time between failures
(MTBF) of 3360 hours or higher.

Basis: HNF-SD-W314-TI-008 (Project Design Concept for the Master Pump Shutdown
System”

3.2.4 Maintainability

3.2.4.1 Mean time to Repair:

The MPS System shall have a mean time of four hours to repair,

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
4.3.2.4.

3.2.5 Environmental Conditions

The systems and components covered by this specification shall be compatible with the

environmental conditions listed below, as applicable. Performance Category (PC} 3 is

assigned to safety class systems and PC1 is assigned to general service systems. The |
design and analysis of loads associated with existing systems shall, as a minimum, be
performed to the design requirements of the existing system.

3.2.5.1 Natural Environments

3.2.5.1.1 Ambient Air Temperature

The ambient air temperature range is 48.9°C (120°F) to -35.5°C (-32°F), and with a
maximum 24 hour differential of 28.9°C (52°F).

Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
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Farm Upgrade System, Project W-314, Section 3.2.4.1.1.

3.2.5.1.2 Soil Temperature

The minimum soil temperatures below ground surface is:

1.3 em {0.5 in): -19.5°C (-3.0°F)
38 cm (15 in): -8.8°C {(16.1°F)
92 cm (36 in): 0.8°C (33.5°F)

| Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Section 3.2.4.1.1 for the minimum

temperatures
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Table 3-3 - Response Spectra
Horizontal Response Spectra “g”
Frequency Damping

(Hertzh 1™ 5.50% 2% 5% 7% 10% 12%
100 0.26 0.26 0.26 0.26 0.26 0.26
33.3 0.26 0.26 0.26 0.26 0.26 0.26
13.3 0.57 0.48 0.41 0.38 0.36 0.35
10 0.77 0.59 0.47 0.43 0.38 0.36

5 1.04 0.76 0.58 0.52 0.45 0.42
3.3 0.98 0.72 0.54 0.48 0.42 0.39
2 0.74 0.55 0.41 0.37 0.33 0.30

1 0.45 0.34 0.26 0.23 0.21 0.19
0.5 0.22 0.17 0.13 0.12 0.11 0.10
0.25 0.08 0.06 0.05 0.05 0.04 0.04

Vertical Response Spectra ‘g”
Frequency Démping

Rertzl - [ 6.50% 2% 5% 7% 10% 12%
100 0.18 0.18 0.18 0.18 0.18 0.18
33.3 0.18 0.18 0.18 0.18 0.18 0.18
13.3 0.60 0.46 0.37 0.33 0.30 0.28
10 0.66 0.49 0.37 0.33 0.29 0.27

5 0.60 0.44 0.33 0.30 0.26 0.24
3.3 0.48 0.36 0.27 0.24 0.21 0.19
2 0.32 0.24 0.18 0.16 0.14 0.13

1 0.19 0.14 0.11 0.10 0.09 0.08
0.5 0.14 0.1 0.08 0.07 0.07 0.06
0.25 0.06 0.05 0.04 0.03 0.03 0.03

Table 3-4 - Response Level
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Damping (% of critical)

Response Level

Sloshing mode '

Demand/capacity ratio “0.5t0 1.0
Welded and friction bolted metal structures 4
Bearing-bolted metal structures 7
Prestressed concrete structures without 5
complete loss of prestress

Reinforced concrete structures 7
Masonry shear walls

Wood structures with nailed joints 10
Distribution systems

Massive low stressed components (pumps, 3
motors, etc.)

Light welded instrument racks

Electrical cabinets and other equipment 4
Liquid containing metal tanks

Implusive mode

Ligquid containing metal tanks 0.5

3.2.5.1.3 Seismic Loads
BC1 structuras, systems. and components

Earthquake load design of PC1 SSCs shall comply with the UBC, Seismic Zone 2B, for

standard occupancy facilities.

PC3 structures. systems, and components

Earthquake load design of PC3 SSCs shall comply with DOE-STD-1020 by using dynamic
analysis and site-specific design response spectra listed in Table 3-3.

Calculate elastic seismic response, Dg, by dynamic analysis using Response Level 2 damping

values from Table 3-4.

Basis: HNF-PRO-097, Rev. 2, Engineering Design and Evaluation, section 5.1.5,



3.2.5.1.4 Wind Loads
For PC3 systems:

“Fastest Mile” wind velocity:

“Three Second Gust” wind velocity:

Missile {horizontal):

HNF-SD-W314-TI-012
Rev. 3

36 m/s {80 mi/h)
44 m/s (100 mi/h)
44 m/s (2 x 4 in.) Timber plank weighing

7 kg {15 Ib}) @ 22 m/s {50 mi/h).
Maximum trajectory height =9 m (30 ft).

For PC1 systems:

31 m/s {70 mi/h)
38 m/s (85 mi/h)

“Fastest Mile” wind velocity:
“Three Second Gust” wind velocity:

Basis: HNF-PRO-097, Rev. O, Engineering Design and Evaluation, section 5.1.3.
3.2.5.1.5 Snow Loads

The ground snow loads are: 720 Pa (15 Ib/ft?)

Basis: HNF-PRO-097, Rev. O, Engineering Design and Evaluation, section 5.1.3
3.2.5.1.6 Relative Humidity

The relative humidity range is O to 100% (Rate of change is negligible).

Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Sections 3.2.4.1.2.

3.2.5.1.7 Surface Precipitation
The surface precipitation is 4 cm (1.56 in) in a 24 hour period.

Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Sections 3.2.4.1.3.

3.2.5.1.8 Hail Events
The hail diameter is less than or equal to 1.9 cm (0.75 in).

Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Sections 3.2.4.1.3.
3.2.5.1.9 Sand and Dust

The sand/dust concentration is 0.177 gm/m?® with a typical size of 350 um.
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| Basis: WHC-SD-W314-DRD-00 1,' Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Sections 3.2.4.1.4.

3.2.5.1.10 Solar Radiation
The solar radiation range is between 4 Watts/m? and 406 Watts/m?.

| Basis: WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirements Document Tank
Farm Upgrade System, Project W-314, Sections 3.2.4.1.6.

3.2.5.1.11 Glaze (See definition in Section 5.1)
The glaze is 2.54 cm (1 in.).

Basis: The basis for this requirement is based on engineering judgement from years of
experience in the area.

3.2.5.1.12  Ashfall Events

A total combination load of snow fall and ash fall of 960 Pa (20 Ib/ft?) shall be used.
Basis: HNF-PRQ-097, Rev. O, Engineering Design and Evaluation, section 5.1.6.
3.2.5.1.13 Dead loads

Dead loads include the weights of all permanent materials and equipment, including the
structure's own weight. Design dead loads shall include the weight of all permanent service
equipment. Load calculations shall include an allowance for any loadings anticipated to be
added at a later date. Initially assumed loads shall be revised so that the final design
reflects the configuration shown on the drawings.

The unit weights of materials and construction assemblies for buildings and other structures
shall be those given in ASCE 7-95. Where unit weights are neither established in that
standard nor determined by test or analysis, the weights shall be determined from data in
manufacturer drawings or catalogs.

Basis: HNF-PRO-097, Rev. 0, Engineering Design and Evaluation, section 5.1.1.
3.2.5.1.14  Thermal Forces

The design of structures shall include the effects of stresses and movements resulting from
variations in temperature. Structures shall be designed for movements resulting from the
maximum seasonal temperature change. The design shall provide for the lags between air
temperatures and the interior temperatures of massive concrete members or structures.
Consideration shall be given to passive soil loading resulting from thermal growth of
subgrade structures.
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Basis: HNF-PRO-097, Rev. O, Engineering Design and Evaluation, section 5.1.9.
3.2.5.1.15 Creep and Shrinkage Forces

Concrete and masonry structures shall be investigated for stresses and deformations
induced by creep and shrinkage. For concrete and masonry structures, the minimum linear
coefficient of shrinkage shall be assumed to be 0.0002 mm/mm, unless a detailed analysis is
undertaken. The theoretical shrinkage displacement shall be computed as the product of the
linear coefficient and the length of the member.

Basis: HNF-PR0O-097, Rev. O, Engineering Design and Evaluation, section 5.1.10.
3.2.5.1.16 Load Combinations and Allowable Stresses

Load combinations, allowable stresses, and strength requirements for load conditions that
include live load, dead load, snow load, and normal operating loads for all SSCs shall comply
with the UBC or applicable system national codes and standards.

Load combinations, allowable stresses, and strength requirements for load conditions that

include live load; dead load ; snow load; normal operating loads; and NPH loads of extreme
wind, earthquake, flood, and ashfall for all SSCs shall comply with DOE-STD-1020.

Combine response from various loadings to determine the structural demand by using the
UBC-specified load combination rules (e.g., load factors for ultimate strength design and unit
load factors for allowable stress design).

Where:
DL = DEAD LOAD
LL = LIVE LOAD
RL = ROOF LIVE LOAD
S = SNOW LOAD
w = WIND LOAD
E = EARTHQUAKE
T = THERMAL
C = CREEP/SHRINKAGE

Allowable Stress (AS) Design: All Construction

AS = DL + LL + RLior S)

AS = 0.75IDL + LL + W{or E} ]
AS = 0.75ID0L + LL + W + S/2]
AS = 5(0OL +LL+S + W/2]

Ultimate Strength (U} Design: Relnforced Concrete
u = 1.4DL + 1.7LL + 1.7RL{or 1.75}
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) = 0.75[1.4DL + 1.7LL + 1.7W]

U = 1.05[(DL + LL + E]

U = 0.9DL + 1.3W({or 1.4E)

U = 1.4 DL + Tior C)]

U = 0.75[1.4DL + 1.7LL + 1.4T(or 1.4C) ]
Strength (S) Design: Steel (Load & Resistance Factor Design)

S = 1.4DL

S = 1.2DL + 1.6LL + 0.5(RL or S)

S = 1.2DL + 0.5LL{or 0.8W) + 1.6(RL or S)

S = 1.2DL + 1.3W + 0.5LL + O.5(RL or S)

S = 1.2DL + 1.5E + O.5LL{or .2S)

S = 0.90L - 1.3W({or 1.5E)

Combine response from various loadings to determine structural demand as follows.
Where:

DL = DEAD LOAD

LL = LIVE LOAD

RL = ROOF LIVE LOAD

S = SNOW LOAD

w = WIND LOAD

E = EARTHQUAKE

A = ASHFALL

T = THERMAL

C = CREEP/SHRINKAGE
Allowable Stress {AS) Design:

AS = DL + LL + RL{or S}

AS = 0.62[DL + LL + RL(or S) + W + T(or C}]

for shear stress

AS = 0.71[DL + LL + RL(or S) + E(or A) + T(or C}]

for all stress other than shear stress

AS = 0.59 (DL + LL + RL{or S} + E(or A) + T(or C)]
Ultimate Strength (U) Design:

v = 1.4DL + 1.7LL + 1.7RL{or 1.7S)

U = 1.4[DL + T{or C} ]

U = DL + LL + RL{or S} + Wior Eor A) + T{or C)
Strength (S) Desngn Steel (Load & Resistance Factor Design)

S = 1.4DL

S = 1.2DL + 1.6LL + O.5(RL or S)
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1.2DL + O.5LL + 1.6(RL or S)
DL + LL + RL{orS) + W(orEor A} + T

S
S

Basis: HNF-PRO-097, Rev. O, Engineering Design and Evaluation, section 5.1.12.
3.2.5.2 Induced Environments
3.2.5.2.1 Waste Properties

Materials used that come in contact with the waste be capable of safely handling waste
with the following properties:

Specific Gravity 1t0 1.5

Viscosity 1 to 30 centipoise {Newtonian)
Miller Number 100 maximum

pH 7 to 14

Temperature 10 to 93°C {50 to 200°F)
Solids Content 30 Vol.%

Particle Size 0.5 to 4000 microns

Note: 95% of total particles O to 50 microns
< 5 percent of total particles 50 to 500 microns
< 1 percent of total particles 500 to 4000 microns

Basis: The waste properties (except particle size and Specific Gravity) are from the Tank
Farm Pump Critical Characteristic and Specification Guide, WHC-SD-WM-DGS-006,
Table 4-1. The particle size requirement is from the cross-site transfer system,
Project W-058, design requirements document, WHC-SD-WO58-FDC-001, Section
3.2.6.5. The transfer system piping components must be compatible with
transferring liquid waste with a SpG of 1.5 based on receipt of waste from
Privatization per TWRS Privatization Contract No. DE-RPQ6-96RL 13308, Part 1,
Section C, Table TS-9.1 Physical Requirements for Liguids or Slurries Transferred to
DOE".

3.2.5.2.2 Radiation Tolerance
3.2.5.2.2.1 Inside Pit Radiation Level

Materials used that are located inside a pit shall be capable of operating in the following
radiation environment:

total accumulated dose: 1 x 107 rads
dose rate: 1 x 10" mr/hr

Basis: The dose rate for new components in contact with HLW is 1 x 107 me/hr. Total
accumulated dose for components in contact with HLW is 2 x 10"’ mrad in 40 years.
The prorated accumulated dose for the design life of 12 years is 6 x 10'° mrad=6 x
10’ rads for companents in contact with the waste of the 12 years. Since the
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components will not be in contact with the waste continuously for the 12 years, a
total accumulated dose of 1 x 107 rads is selected for this requirement. Both basis
HLW requirements are consistent with project W-058 Cross-site Transfer System,
Letter No. W-058-076, dated May 13, 1996.

3.2.5.2.2.2 Background Radiation Level

Materials used that are located outside a pit shall be capable of operating in the following
radiation environment:

total accumulated dose: 0.5 rad/year
dose rate: 0.25 mr/hr

Basis: The accumulated dose outside comes from "Radiological Design Guide, WHC-SD-GN-
DGS-30011, Rev. 0", table 7.1 and section 2.4 for the rate.

3.2.5.3 MPS System HMI and PLC Location Environments
3.2.56.3.1 Temperature
The range shall be between O °C (32 °F) and 40°C (104°F).
Basis: The requirement comes from QOperations.
3.2.5.3.2 Relative Humidity

The nominal design values for relative humidity are 20% to 85% with short-
term excursions of 10% to 90%. The design values are predicted values
inside the unmanned instrument buildings housing the programmable logic
controller PLC cabinets.

Basis: Historical Hanford climatological data indicate the average low relative humidity is
20% (PNL-4622) and occasionally reaching low values of 10% for brief periods of time.
The same historical data indicate the extreme average high relative humidity is 90% (PNL-
4622) with extremes reaching 100% for brief periods of time. The climatological figures
quoted are for outside conditions. The PLC cabinets will be instslled in unmanned
instrument buildings. The instrument buildings are equipped with air-conditioning units.
The air conditioning units are not routinely verified operational so failures may go
undetected for an unspecified period of time.

3.2.56.3.3 Ea'rthquake Loads: same as section 3.2.5.1.3.
3.25.34 induced Environments
Vibration requirement: Equipment supports shall be designed to avoid

resonance resulting from the harmony between the natural frequency of the
structure and the operating frequency of reciprocating or rotating equipment
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supported on the structure. The operating frequency of supported equipment
shall be determined fromm manufacturers data prior to completion of structural
design. Resonance shall be prevented by designing equipment isolation
supports to reduce the dynamic transmission of the applied load.

The requirement comes from WHC-SD-W314-DRD-001, Rev. 2, "Preliminary
Design Requirements Document for Tank Farm Restoration and Safe
Operations, Project W-314", section 3.2.4.2.2.

3.2.5.4 Insects, Rodents, and Vermin Protection

Basis:

3.2.6

Basis:

3.2.7

Basis:

33
3.3.1

3.3.1.1

MPS indoor and outdoor instrument and electrical enclosures will be sealed as
required to prevent inhabitation by vermin to include spiders, scorpions,
snakes, mice and other animals, insects and rodents.

Operations experience. Unsealed enclosures become homes for noxious animals
such as black widow spiders, scorpions, beetles, snakes and mice. These vermin
create a health hazard to workers, who must reach into these enclosures, for serious
bites and stings and for exposure to mice and animal feces and urine contaminated
with Hanta virus and radioactive contamination. Additionally, damage to equipment
can occur by animals chewing on wire insulation and other components as well as
electrical shorts and damage caused by urine, animal carcasses and other debris.,
Cleaning animal infested enclosures also becomes problematic because of radioactive
contamination and the need to wet feces and urine with disinfectant liguids.

Transportability
This section is not applicable to this specification.

Electronic components of the MPS System do not require any special or non-standard
transportability.

Flexibility and Expansion

Each system design shall, to the maximum extent practable, provide sufficient
flexibility to accommaodate for programmatic changes or operation modifications.

WHC-SD-W314-DRD-001, Rev. 2, Preliminary Design Requirernents Document for
Project W-314, Tank Farm Restoration and Safe Operations, Sections 3.2.5.

Design and Construction
Materials, Processes and Parts

Electrical equipment enclosures for outdoor locations shall have a minimum
rating of NEMA ICS 6, Type 4.
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Basis: Equipment located in or around valve pits and pump pits is subject to contamination.
A common decontamination procedure is to hose down the contaminated area with
water. A NEMA 4 enclosure protects equipment against treatment.

3.3.1.2 All electrical systems shall comply with NFPA 70, UL 508A and DOE Order
6430.1a, Div. 16 as applicable. If there are any conflicts between this
specification and 6430.1a, this specification shall take precedence.

Basis: Compliance with DOE Manual 6430. 1A, Section 1600.

3.3.1.3 Electrical materials and equipment shall be UL or FM tested, with label
attached, for the purpose intended, whenever such products are available.
Whenever UL or FM tested products are unavailable, the electrical materials
and equipment shall be tested by a qualified testing agency.

Basis: Complisnce with DOE Manual 6430. 1A, Section 1600.
3.3.1.4 On-site acceptance testing shall be required for each major system. Tests
shall be specified to demonstrate that each function and important parameter

is implemented.

Basis: Compliance with DOE Manual 6430. 1A, Section 1600.

3.3.1.5 The following list of operational support equipment shall be required:
. Workstation furniture to support MPS System HMI.
. Mouse, 21" video display, keyboard to support Operator manipulation

of the MPS System HMils.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

3.5.2.
3.3.1.6 MPS System electronics shall be modular and plug-in to facilitate repairs by
replacing failed parts with uninstalled plug-in spares that shall be stored
onsite.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
4.2.2.

3.3.1.7 The TFLAN communication media shall be capable of supporting closed circuit
television (CCTV) signals and voice transmission signals.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.5.4.
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3.3.1.8 During the design of facilities, optimization principles, as discussed in ICRP
Publication 37, shall be utilized in developing and justifying facility design and
physical controls.

Basis: Requirement is derived from DOE Order 5480.11, 9.j (1) (a).

3.3.2 Electromagnetic Radiation

Hand held radio and cell phone operations shall not interfere with MPS System
components when the devices are located at a distance of one meter or greater from
each other.

Basis: Operational experience with electrical interference.
3.3.3 Identification and Marking

3.3.3.1 New equipment and/or modifications to existing equipment shall be labeled in
a standardized format in accordance with the tank farm labeling program
procedure 6-TF-100 and as specified in HNF-IP-0842, Volume I, Section
6.1, Rev. Oa.

Basis: The applicable requirements of the DOE Orders 4330.48 and 5480. 19 regarding
configuration control using labeling are set forth in HNF-IP-0842, Volume Il, Section
6.1, Rev. Oa.

3.3.3.2 A master equipment list consisting of electronic data base for structures,
systems, and components shall be generated in accordance with HNF-IP-
0842, volume IV, Section 4.14, Rev.2b. The list contains such information as:
unique equipment label, drawing reference, procedures, vendor information,
safety classification, nameplate data etc.

Basis: The applicable requirements of the DOE Orders 4330.4B and 5480. 19 regarding
configuration control using master equipment list are set forth in HNF-IP-0842,
Volume ii, Section .1, Rev. Oa.

3.3.3.3 Operations and Maintenance Drawings (As-built H-14 essential drawings) shall

be prepared as the system master drawings showing as built configuration
changes in accordance with HNF-IP-0842, Volume 1V, Section 4.25, Rev. Oa.

Basis: The applicable requirements of the DOE-SDT-1073-92 regarding configuration
control using as-built drawings are set forth in HNF-IP-0842, Volume IV, Section
4.25, Rev. Oa.

3.3.4 Workmanship

This section is not applicable to this specification.
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Basis: WHC-SD-W314- PMP-001, Appendix C, states that this section applies to
development models. There are no development models required for the MPSS.

3.3.5 Interchangeability

All like sguipment (PLCs, HMIs, etc.) shall have interchangeable parts.

Basis: This requirement is derived from HNF-SD-W314-TI-007, Section 4.0.

3.3.6 Safety

3.3.6.1 The MPS System shall shutdown a waste transfer upon detection of a leak.

Basis: The requirement comes from compliance with 40CFR 265. 193, Interim Steps for
Owner and Operators of Hazardous Waste Treatment, Storage and Disposal.

3.3.6.2 The MPS System shall have a failsafe interlock to shutdown any waste
transfer operation.

Basis: Compliance with failsafe requirement stated in OSD-T-151-00007, Rev. H-17,
Operating Specifications for the 241-AN, AP, AW, AZ and SY Tank Farms, Section
7.2.10.

3.3.6.3 Nuclear Safety
3.3.6.3.1 Safety Classification

The MPS System is identified as a Safety Class item for the safety
structures, systems, and components (SSCs). All of the MPS System
components used to perform the Safety Class identified functions shall also
be identified as Safety Class.

Basis: The MPS System as defined by Project W-314 is a functional component of the Pit
Leak Detection System . The Pit Leak Detection System is identified as a SSC in
the Final Safety Analysis Report (FSAR), HNF-SD-WM-SAR-067, Rev. 0, Section
4.3.17. The Safety Class Function being performed by the MPS System is the
shutdown of a transfer pump when a Safety Class input is applied to the MPS
System. A Safety Class input example is a pit leak detector. Functions that
contribute to the performance of the safety class function are identified in other
sections. All such functions shall be identified as Safety Class. These functions are
derived as SC in Calculation W314-1-078. MPSS Failure Modes Analysis.

3.3.6.3.1.1 The MPS System components are not required to operate during or after a
seismic avent. No seismic gualification of components is required. The
design of structures should be limited to UBC for performance category (PC)
1.
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Basis: LMHC - 9955.488 letter dated 8/10/99, J. W. Lentsch to M. A. Lane, attachment 2,
defines the criteria for cost estimate study. LMHC letter 9956476 directs
implementation of the criteria. The requirements in the previous letter are derived
from interpretation of FSAR Section 3.3.2.3.5, Planned Design and Operational
Safety Improvements. Seismic event vulnerability is an ongoing FSAR activity.

3.3.6.3.1.2 The MPS System shall be fail safe on loss of power.

Basis: LMHC - 9955.488 letter dated 8/10/99, J. W. Lentsch to M. A. Lane, attachment 2,
defines the criteria for cost estimate study. LMHC letter 9956476 dirscts
implementation of the criteria.

3.3.6.3.1.3 No single component of the MPS System shall prevent the MPS System from
performing it's intended Safety Function. ‘

Basis: DOE 6430./a General Design Criteria section 1300-3.3.

3.3.6.3.1.4 The MPS System redundant wiring shall be separated unless one of the
following conditions is met. 1) The failure of the wiring results in a fail-safe
condition (i.e. the failure is detactable), or 2} the failure can be shown by
analysis to occur less that 1 X 10-6 times per year.

Basis: LMHC - 9955.488 letter dated 8/10/99, J. W. Lentsch to M. A. Lane, attachment 2,
defines the criteria for cost estimate study. LMHC letter 995647 directs
implementation of the criteria. ‘

3.3.6.3.1.5 The MPS System safety class wiring shail be isolated from the non-safety
class wiring unless one of the following conditions is met. 1) The failure of
"the wiring results in a fail-safe condition (i.e. the failure is detectable), or 2)
the failure can be shown by analysis to occur less that 1 X 10-6 times per
year.

Basis: LMHC - 9955.488 letter dated 8/10/99, J. W. Lentsch to M. A. Lane, attachment 2,
defines the criteria for cost estimate study. LMHC letter 995647 directs
implementation of the criteria.

3.3.6.3.1.6 Commercial grade components used for Safety Class service shall be procured
from a qualified vendor or be dedicated using the commercial grade dedication
process.

Basis: Use of commercial grade components in a safety class system require the component
be procured from & vendor on the Evaluated Suppliers List (ESL) or the component be
dedicated in accordance with Tank Farm Administrative Procedure HNF-IP-0842,
Volume IV, Section 3.11 or a comparable design agent process.

3.3.6.3.2 Flammable Gas Hazardous Environment
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The components of the MPS System installed in the ex-tank intrusive
locations, shall be designed to meet NFPA 70 Class 1, Division 1, Group B
criteria for hazardous locations.

Basis: Since Project W-314 is intended to be operated under the current authorization basis,
| then the environment classification is specified in the FSAR, HNF-SD-WM-SAR-
| 067", Rev. 1, Appendix K, Section K4.3.1.

3.3.7 Human Performance/Human Engineering

3.3.7.1

3.3.7.11

Graphic Screen Color Coding

Process pipe lines on the MPS System HMI displays shall be color-coded as
follows:

Pipe lines shall be dark grey when selected and white when not. The pipe
shall turn green with white diamonds embedded to show it is selected for a
‘transfer route and has actual flow. Pipe alarm shall be activated when
associated encasement or COB leak detector alarm(s) is activated. When pipe
alarm is activated: entire pipe segment symbol shall flash red for
unacknowledged and shall be steady red for acknowledged.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°%, Section
2.3.16.18.

3.3.7.1.2

Transfer Pump Operation Indication on the MPS System HMI displays shall be
color-coded as follows:

Pump shall be dark grey when selected for transfer and white if not selected.
Pump shall be green with “ON" in white text in the middle of the pump
symbol, when the pump is running. When pump alarm is activated: pump
symbol shall flash red for unacknowledged and shall be steady red for
acknowledged. Pump alarm shall be activated if pump power breaker is on
and the pump has not been selected for an active transfer or if the pump
stops before the transfer is complete.

| Basis: HNF-SD-W314-7T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tenk Farm Restoration and Safe Operations, Project W-314°, Section
2.3.16.19.

3.3.7.1.3

Transfer Valve Position Indication on the MPS System HMI displays shall be
color-coded as follows:

For all valve ports in any state: open shall be green and closed shall be white.

When valve is in transition, all ports shall be yellow. When valve alarm is
activated, valve symbol shall flash red until acknowledged at which time it
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shall go to a steady red for an acknowledged, active alarm. Color-challenged
operators, or any user for that matter, shall be able to right click on the valve
to find the current status which shall include: connected to PLC |/O, manual,
out-of-service{bypassed), in-service{not bypassed), unselected, selected,
unverified, operator verified, QC verified and supervisor verified,

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
2.3.3.1.

3.3.7.1.4

Leak Detector Operation Indication on the MPS System HMI displays shall be
color-coded as follows:

All leak detectors shall be shown as a round button with the leak detector
instrument number adjacent. If it is a system leak detector {connected to PLC
1/0): on (true input) or not bypassed shall be green, while off (false input) or
bypassed shall be white. If it is a manual leak detector {not connected to PLC
I/0} it shall be green with a white “M” in the middle. Any user shall be able to
right click on the leak detector symbol to find the current status which shall
include: connected to PLC {/O, manual; out-of-service; in-service, unselected,
selected, unverified and verified. All leak detectors are tested periodically and
the results are posted in the PMS system. A leak detector shall be considered
verified if there is an OK status in the PMS database. When a leak detector
alarm is activated, the leak detector symbol shall flash red for
unacknowledged and shall be steady red for acknowledged.

| Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314" Section
2.3.10.2.

3.3.7.1.5

Existing MPS Relay Operation Indication on the MPS System HMI displays
shall be color-coded as foliows:

All MPS relays shall be shown on a list with the MPS input relay instrument
number as the identifier. in order to see more detailed information about the
relay the user shall be able to double-click on the item. A pop up window
shall appear which shows the MPS Relay symbol. If it is a system MPS Relay
(connected to PLC i/0): on (true input) or not bypassed shall be green
symbol, while off (false input) or bypassed shall be white symbol. Ifitis a
manual MPS input relay (not connected to PLC I/O) it shall be green with a
white “M" in the middle. The pop-up window shall also be able to show the
current status which shall include: connected to PLC I/0, manual; out-of-
service; in-service, unselected, selected, unverified and verified. All MPS
input relays are tested periodically and the results are posted in the PMS
system. A MPS input relay shall be considered verified if all leak detectors
and other relays connected to it are tested and actuate the MPS input relay.
When a MPS input relay alarm is activated its symbol shall flash red for
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unacknowledged and shall be steady red for acknowledged.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
3.2.1.

3.3.7.2 The MPS System shall have a double confirmation command sequence for
inputting all operator commands.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
3.2.

3.3.7.3 Waste transfer manual shutdown parameters:

A red button with pull to shutdown operation shall be required. The button
shall have a red indicating light which shall flash when it has been pulled and
shall remain lit when not pulled. No light shall indicate a failed light bulb.

Basi.ﬁ: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.13.2. '

3.3.7.4 Alarm Handling

3.3.7.4.1 Alarm condition shall produce red flashing alarm indication on the MPS
System HMI displays along with audible beeps originating from the HMI.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section

2.3.16.8.

3.3.7.4.2 Alarm history shall displayed on the MPS System HMiIs in organized groups
and prioritized.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.9. :

3.3.7.4.3 The MPS System shall print alarm messages in the sequence as it occurs
with time and date on MPS System printers located at all operations centers.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.10.

3.3.7.4.4 The MPS System shall log alarms to computer disk in the sequence as it
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occurs with time and date.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System *Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.16.11.

3.3.7.4.5 The MPS System shall log the operator acknowledgment of each alarm to
computer disk and print a message recording the alarm acknowledgment.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147 Section
2.3.16.12.

3.3.7.4.6 A MPS System HMI alarm summary display shall show the alarm function
status {enabled or disabled) for all alarms.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.13.

3.3.7.4.7 Enabled and disabled of alarms shall be accomplished automatically by the
MPS System software program or manually at a shift supervisor or systems
administrator security level only.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.14.

3.3.7.4.8 The MPS System shall log the enabling and disabling alarms with the user
designator time and date of action.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
2.3.16.15. :

3.3.7.49 All MPS System alarms shall have re-alarm time delay capability and all analog
alarms shall have dead band capability.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.16.

3.3.7.4.10  Ali MPS System alarms and parameters shall be available to TMACS and other
authorized users via HLAN connections. The HMI shall be capable of Remote
Access Server {RAS) functionality.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
2.3.16.17.

3.3.7.4.11  All MPS System alarms shall be displayed in a set of MPS System HMI
graphical displays that simplify the presentation of approximately 200 alarms.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section
2.3.16.1.

3.3.7.4.12  All MPS System alarms shall be handled at each MPS System HMI as follows:
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HMI ALARM TANK FARM LOCAL VISIBLE
AUDIBLE ALARM
ALARM
MPS Event Flashing On Flashing
Initiates an Symbol
Enabled Alarm
MPS Event Off Off Flashing
Initiates a
Disabled Alarm
Operator Steady On Off Flashing
Acknowledges
Alarm @ Tank
Farm HMI
Operator Steady On Off Flashing
~ Acknowledges
Alarm @ Tank
Farm Op Center
MPS System Flashing On Flashing
Alarm Reacovery Symbol
Prior to
Acknowledge
MPS System Off Off Off
Alarm Recovery
After
Acknowledge
Test Button On n/a n/a Flashing
Test Button Off n/a n/a Off
MPS System Flashing Oft Flashing
Alarm Initiated @ Symbol

Tank Farm Op
Center or Tank
Farm HMI not
responsible for
alarm recovery
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HMI ALARM TANK FARM LOCAL VISIBLE
AUDIBLE ALARM
ALARM

Operator Flashing Off in Flashing
Acknowledges Symbol area(200E or

Alarm @ Tank 200W} in which
Farm Op Center the HMI is
or Tank Farm HMI located.
not responsibie Otherwise,
for alarm On
acknowledgment

Where HMI Alarm is an alarm symbol displayaed on the HMI screen with audible beeps
originating from HMI.

Where Tank Farm Audible Alarm is a horn or similar device located on the tank farm
instrument building.

Where Local Visible Alarm is a light or similar device located at or near the location of the
device initiating the alarm (usually located inside a tank farm).

- Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

2.3.16.6.
3.3.7.56 Each control device shall be in accordance with NUREG (0700, Section 6.4
and MIL-STD-1472E, Section 5.4 in accordance with DOE 6430.1a, Section
1300-12.4.7.

Basis: Project Hanford Management Contract (PHMC) No. DE-ACO6-96RL 13200 specified
DOE Order 6430. 1A as an applicable document for Hanford Site work activities.

3.3.7.6 Each display device shall be in accordance with NUREG 0700, Section 6.5
and 6.7, and MIL-STD-1472E, Section 5.2 in accordance with DOE 6430.1a,
Section 1300-12.4.6.

Basis: Project Hanford Management Contract (PHMC) No. DE-ACO6-96RL 13200 specified
DOE Order 6430. 1A as an applicable document for Hanford Site work activities.

3.3.7.7 Each warning and annunciator system shall be in accordance with NUREG
0700, Section 6.2 and 6.3, and MIL-STD-1472E, Section 5.3 in accordance
with DOE 6430.1a, Section 1300-12.4.8.

Basis: Project Hanford Management Contract (PHMC) No. DE-ACO6-96RL 13200 specified
DOE Order 6430.1A as an applicable document for Hanford Site work activities.
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3.3.7.8 The MPS Systam HMI shall be able to be operated by color blind operators.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147% Section
3.3.1.

3.3.7.9 Project W-314 HMis shall integrate seamlessly with Project W-211 HMIs. HMI
screen symbology, legends and color coding shall be identical for each project
to enable the same Operators to operate each projects HMI.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314% Section
3.3.2

3.3.7.9.1 Human-Machine Interface (HMI) software shall be the same for all current
TWRS projects (W-211, W-314 and W-320).

Basis: Notes Of Meeting, 2/4/97, "TWRS Integration’, Tank Farm Restoration and Safe
Operations, Project W-314, Current Integration Efforts, Section 1.0.

3.3.7.9.2 HMI standards document shall be generated for use with the common HMI
application software.

Basis: Notes Of Meeting, 2/4/97, *“TWRS Integration", Tank Farm Restoration and Safe
Operations, Project W-314, Current Integration Efforts, Section 2.0.

3.3.7.9.3 PLC programming software shall be the same for the W-211, W-521, and W
314 projects. _

Basis: Notes Of Meeting, 2/4/97, “TWRS Integration’, Tank Farm Restoration and Safe
Operations, Project W-314, Current Integration Efforts, Section 3.0. Project W-521
was originally project W-2118, and therefore covered under same notes of meeting.

3.3.7.9.4 PLC manufacturer and model shall be the same for the W-211, W-521, and
W-314 projects.

Basis: Notes Of Meeting, 2/4/97, “TWRS Integration’, Tank Farm Restoration and Safe
Operations, Project W-314, Current Integration Efforts, Section 4.0. Profect W-521
was originally project W-2118B, and therefore covered under same notes of meeting.

3.3.7.9.5 A Software Control Matrix which explains for the W-211 and W-314 projects
how the control system software is being configured, documented and
controlled shall be developed.

Basis: Notes Of Meeting, 2/4/37, "TWRS Integration”, Tank Farm Restoration and Safe
Operations, Project W-314, Current integration Efforts, Section 5.0.
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3.3.7.9.6 HMI applications for different projects in the same tank farms shall be

Basis:

3.4

3.4.1

Basis:

3.4.2

Basis:

3.4.3

Basis:

3.4.4

Basis:

3.4.5

Basis:

combined through the use of the Citect “include” function (or equal).

Notes Of Meeting, 2/4/97, “TWRS Integration’, Tank Farm Restoration and Safe
Operations, Project W-314, Future Integration Efforts, Section 1.0.

Documentation

Records, documents, and document control pertinent to design functions shall be in
accordance with HNF-PRO-224 and HNF-PRO-233.

HNF-PRO-224, Rev. 0, Document Control, HNF-PRO-233, Rev. O, Review and
Approval of Documents, and HNF-PRO-242, Rev. O, Engineering Drawing
Requirements, are site standards that must be adhered to. HNF-PRO-242, Rev. O, is
to be adhered to for documents produced prior to June 15, 1999. HNF-PRO-709,
Rev. 1, is to be adhered to for documents produced after June 15, 1999 as the site
standard.

Drawings shall be prepared according to the formats set forth in HNF-PRO-242, Rev.
0, “Engineering Drawing Requirements ", for documents produced prior to June 15,
1999 and HNF-PRO-709, Rev. 1 preparation and control standard for Engineering
Drawings”, for documents produced after June 15, 1999,

HNF-PRO-224, Rav. 0, Document Control, HNF-PRO-233, Rev. 0, Review and
Approval of Documents, and HNF-PRO-242, Rev. O, Engineering Drawing
Requirements, are site standards that must be adhered to. HNF-PRO-242, Rev. O, is
to be adhered to for documents produced prior to June 15, 1999. HNF-PRO-708,
Rev. 1, is to be adhered to for documents produced after June 15, 1999 as the site
standard.

Loop diagrams in accordance with ANSI/ISA-S5.4 shall be provided for each input
and output connected to the MPS System. :

Compliance with industry standard which in the judgement of the design agent will
furnish the best representation of the MPS System functionality.

Logic Diagrams in accordance with ANSI/ISA-S5.2 or equivalent (e.g., Control Plus)
shall be provided for each MPS System controlled device (pump, valve, etc.) and for
each HMI alarm.

Compliance with industry standard which in the judgement of the design agent will
furnish the best representation of the MPS System functionality.

Software documentation shall be prepared, released, and revised in accordance with
RPP-PRO-309.

Compliance with RPP-MP-599, Rev. O, and Section 6.0, "Project Hanford Quality
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Assurance Program Description’, Part 2, Section 3.5, Section 3.6, Section 5.0, and
Section 6.0.

3.5 Logistics
3.5.1 Maintenance

3.56.1.1 The MPS System maintenance support system shall be existing onsite
maintenance and procurement organizations which currently serves the
Hanford Tank Farms. Existing Hanford shops, labs, warehouses shall be
utilized to support the MPS System. No new maintenance buildings are
planned.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Reastoration and Safe Operations, Project W-314°, Section
4.1.

3.5.1.2 Electrical MPS System wiring materials shall be readily available from
commercial suppliers in bulk quantities.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
4.2.1.

3.5.1.3 MPS System electronics shall be modular and plug-in to facilitate repairs by
replacing failed parts with uninstalled plug-in spares that are stored onsite.
Maintenance shall be at the level of modular and plug-in parts replacement.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Profect W-314", Section
4.2.2.

3.5.1.4 A MPS System operator trainer shall assist System Administrators in the
updating of MPS System software, maintaining software configuration and
the diagnosing of software bugs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
4.2.3.

3.5.1.6 MPS System network maintenance which includes the TFLAN communication
network and the TMACS interface shall be performed onsite. Spare cable
materials shall be stored onsite.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design

Concept” for Tank Farm Restoration and Safe Operations, Project W-314%, Section
4.2.4.
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3.6.1.6 Fully Remote Maintenance and Operation. Each system or portion of a
system having radiation levels greater than 50 mrem/hr contact exposure shall
be designed to be remotely maintained and operated or designed to require no
maintenance and be remotely operated.

| Basis: WHC-SD-W314-DRD-001, Rev. 2, “Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314", section 3.5.1.1.

3.5.1.7 Limited Contacted Maintenance and Operation. Each system or portion of a
system having radiation levels greater than 0.1 mrem/hr to less than or equal

to 50 mrem/hr shall be designed for limited contact maintenance and
operation.

| Basis: WHC-SD-W314-DRD-001, Rev. 2, “Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314", section 3.5.1.1.

3.5.1.8 Full Contact Maintenance and Operation. Each system or portion of a system
having radiation levels less than or equal to 0.1 mrem/hr shall be designed for
full contact maintenance and operation.

| Basis: WHC-SD-W314-DRD-001, Rev. 2, “Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314", section 3.5.1.1.

3.5.1.9 Isolating devices shall be provided for each MPS System power supply. The
locking device shall be designed to accept a lockout device.

Basis: Requirement is from HNF-PRO-081, Rev. 2, "Hazardous Energy Control, Program’,
Addendum, “Guide for Controlling Organization Hazardous Energy Control’, section
3.6.

3.5.2 Supply

3.5.2.1 The system design shall, to the greatest extent practible, use readily available
parts and components.

Basis: Requirement per WHC-SD-W314-DRD-001, section 3.5.5.
3.5.3 Faciliities and Facility Equipment
3.5.31 The following new diagnostic equipment shall be required.
® MPS System Operator Trainer
| Basis: Requirement comes from WHC-SD-W314-T/-008, Rev. 3, Section 4.5

3.5.3.2 Space in an existiﬁg air conditioned facility shall be made available for housing
the MPS System operator trainer.
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Basis: Requirement comes from engineering judgment.
3.6 Personnel and Training
3.6.1 Personnel

The MPS System shall be designed for operation by personnel possessing
qualifications in accordance with DOE 5480.20a, Chapter 1V, and trained in
accordance with Chapter 1.

Basis: DOE 5480.20a is a required document. No additional personnel and/or training
requirements are expected.
3.6.1.1 MPS System shall require qualified tank farm operators.

Basis: The requirement comes from operations. The tank farm operator operates the MPS
System during the start-up, shutdown and the transfer operation.

3.6.1.2 Electrical MPS System maintenance shall be performed by qualified
electricians.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept " for Tank Farm Restoration and Safe Operations, Project W-314°, Section
4.2.1.

3.6.1.3 Electronic Maintenance shall be performed by certified onsite
Instrument/computsr technicians.

| Basis: HNF-SD-W314-T/1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
4.2.2,

3.6.1.4 Software maintenance shall be performed by qualified onsite Systems
Administrators. The Systems Administrators shall program the MPS System.
The systems Administrators shall be only authorities to do programming of
MPS System.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
4.2.3.

3.6.1.5 MPS System network maintenance which includes the TFLAN communication
network and the TMACS interface shall be performed by qualified onsite
telecommunications technicians.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
4.2.4.
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3.6.2 Training

3.6.2.1 An Operator Training System (OTS) shall be provided as described below to
assist on-the-job training for the MPS System. Utilizing the OTS and close
personal supervision during the initial introduction of a new operator to the
MPS System will provide rapid training for Tank Farm Operators.

Basis: HNF-SD-W314-TI1-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
5.3

3.6.2.2.1 OTS General Requirements
3.6.2.2.1.1 The OTS shall be off line and independent of the MPS System.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
5.3.1.1.

3.6.2.2.1.2 The OTS shall be portable. The OTS’s environment shall be indoors.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section
5.3.1.2

3.6.2.2.1.3 The OTS shall consist of four Human-Machine Interface (HMI) desk-top PC's:
three operator stations and one instructor station and four PLCs mounted in a
Nema 12 enclosure. The HMIs and the PLCs shall be networked together via
a separate Ethernet hub.

Basis: HNF-SD-W31 4-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-3147%, Section
5.3.1.3.

3.6.2.2.1.4 Each of the three operator stations shall provide the same human machine
interface as an actual MPS System operator station as described in Section
3.2.

Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
53.1.4.

3.6.2.2.1.5 The Instructor’s station shall have the capability of simulating each of the
field inputs to the MPS System and monitoring each of the MPS Systems
outputs.

Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
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Concept” for Tank Farm Restoration and Safe Operations, Project W-314°, Section
5.3.1.5. :

3.6.2.2.1.6

In addition to all of the operations functionality provided by the MPS System
hardware and software, the OTS shall provide a sample of each MPS System
field device for maintenance personnel training and software development
purposes. These field devices shall include a single leak detector system with
a relay panel and sensors and a couple of pump interlock relays. The leak
detector sensors shall be mounted in a container to which water can be added
for simulating a leak.

| Basis: HNF-SD-W314-TI-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section
5.3.1.6.

3.6.2.2.2

OTS PLC Requirements

There shall be four PLCs of identical configuration mounted in the same Nema
12 enclosure with a window in the door to display the |/O module status
LED’s. Each PLC shall have identical equipment including 1/O racks and
modules. Each PLC shall have an Ethernet communications module which will
allow the controller cards to talk directly to the HMIs over the 8 node control
LAN (4 HMIs and 4 PLCs). The PLCs shall also be wired together directly
through the 1/O modules in order to simulate the field hard-wired shutdown
PLC-PLC link (MPS Shutdown Loop). The PLC panel shall also house the
auxiliary devices such as the Manual Shutdown Switches, the Ethernet hub
and the 24VDC power supply.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System “Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314’, Section

5.3.2

3.6.2.2.3

OTS HMI Requirements

There shall be four HMIs: three operator stations and one instructor station.
The operator station HMIs shall be display clients and the instructor station
shall be a full license 1/0 server. The |/O server communicates with the PLCs
for direct monitoring and control. The display clients exert monitoring and
control functions via the I/0Q server. The display clients shall have the same
screens and functionality as the tank farmm HMIs.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314°", Section

5.3.3.

3.6.2.2.4

OTS Simulation Requirements
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The operator stations will be used by the Operator to select routes via two
maethods af selecting a transfer: selecting a predetermined route and create
the transfer by mechanical segment . Once this is done the instructor shall be
able to simulate various field conditions by manipulating control bits and
registers in the PLCs. The instructor station shall act as the field in reference
to the MPS System. The instructor shall be able to control or manipulate each
individual input to the MPS System. For manual operations, which are the
majority of operations, the instructor will act as the field operator by
positioning valves, performing verifications, etc. Simulation shall also include
the automatic stopping of the appropriate transfer pump when leaks are
detected or other shutdown conditions occur.

| Basis: HNF-SD-W314-Ti-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept” for Tank Farm Restoration and Safe Operations, Project W-314", Section

5.3.4.

3.6.2.25

OTS Integration Requirements

The four HMIs and the four PLCs shall be networked together on an Ethernet
LAN as five separate nodes. This requires the setup of the Ethernet hub with
the hardware address for each of the eight nodes. Once this is done, it will
allow the instructor HMI acting as the 1/O server to directly monitor and
control the PLCs. The operator HMIs will then be able to access the PLC data
via the 1/O server.

The PLCs shall be programmed with the additional logic necessary to simulate
the five field PLCs.

| Basis: HNF-SD-W314-T/-008, Rev. 3, Master Pump Shutdown System ‘Project Design
Concept®for Tank Farm Restoration and Safe Operations, Project W-314°, Section

5.3.5.

3.6.2.3

Mock-up training on actual MPS System components shall be required.

Basis: The requirement comes from Maintenance and Repair of Department of Energy
Property DOE 4330.48B section 4.2.
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Major Component Characteristics

This section is not applicable to this specification.

There are no separate subsystems or components within the MPS System.
Quality Assurance Provisions

General

Inspections as defined in 4.2, and as assigned in 4.2.1, shall be conducted during the
design and development of each system to provide assurance of compliance with the
requirements of this PDS in accordance with W-314's Test and Evaluation Plan {HNF-
SD-W314-TEP-001).

Responsibility for Inspections

The design contractor shall be responsible for the performance of all inspections for
each system developed in accordance with this PDS. Inspections shall be conducted
at the contractor facilities or the facilities of his chaice with the approval of the
procuring authority. The procuring authority reserves the right to witnass or perform
the specified inspections.

Special Tests and Examinations

Verification of the Master Pump Shutdown System by the design contractor shall be
accomplished with the use of a mock-up of the system. The mock-up shall include:
PLCS, HMIS, Power Supplies and simulated inputs, outputs and TFLAN Circuitry.
The mock-up shall demonstrate that the design of the Master Pump Shutdown
system is capable of meeting the requirements of the Master Pump Shutdown
system.

Quality Conformance Verification

Qualification shall be performed on System hardware representative of the approved
production design. Qualification of the System to assure compliance with the
requirements of section 3 shall be by examination, demonstration, test, and/or
analysis, as defined herein. Test program data may be used to assure compliance
with requirements.

a. Examination is an element of ingpection consisting of investigation, without
the use of special laboratory appliances or procedures to determine
compliance with requirements.

b. Demonstration is an element of inspection that is limited to readily observable

functional operation to determine compliance with requirements. This
method is intended to be utilized for any mock-up demonstration.

143



Basis:

HNF-SD-W314-TI-012
Rev. 3

Test is an element of inspection that employs technical means including (but
not limited to) the evaluation of functional characteristics by use of special
equipment or instrumentation, simulation techniques, and the application of
established principles and procedures to determine compliance with
requirements. The analysis of data derived from test is an integral part of this
inspection. This method is intended to be utilized for any acceptance testing
in the field.

Analysis is an element of inspection, taking the form of the processing of
accumulated results and conclusions, intended to provide proof that
verification of a requirement(s) has been accomplished. The analytical results
may be comprised of a compilation of interpretation of existing information or
derived from lower level examinations, tests, demonstrations, or analyses.

The environmental capability of equipment shall be demonstrated by appropriate
testing, analysis, and operating experience, or other methods that can be supported
by auditable documentation, or a combination of these methods.

WHC-SD-W314-DRD-001, Rev. 2, ‘Preliminary Design Requirements Document for
Tank Farm Restoration and Safe Operations, Project W-314", Section 4.2.1.
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Table 4.2.1 Quality Conformance Inspection Matrix
Section Tide Level of Inspection of
Paragraph Assembly Element
Number
E|DJ|{T [A|N
X|E |E [N/
A|M|S |L |A
M|O|T|Y
3.2 Characteristics X
3.2.1 Performance X
3.2.1.1 Select Route X
3.2.1.1.1 Select Pre-Determined Route X
3.2.1.1.11 initialize System X
3.2.1.1.1.1.1 All Operators shall be required to X X
log on and off of the MPS System.
3.2.1.1.1.1.2 The log on process shall include all X X

HMI Operators inputting a
password into the MPS System.

3.2.1.1.1.1.3 The MPS System shall allow a HMI X X
Operator to perform only those
operations that the Operator is
authorized to perform.

3.2.1.1.1.1.4 The MPS System shall provide X X
muitiple access levels such as
Technician, Operator, Shift
Supervisor, Engineer and Systems
Administrator as defined in the
following:

3.2.1.1.1.1.56 Initializing Systems shall take place XIX1X
at all HMIs associated with the
MPS System at the following
locations {note 3 HMIs will be
instalied in the 241-AZ-
271Control Building):

3.2.1.1.1.1.6 Manning Levels for operation of X
the MPS System shall be one to
three operators for each waste
transfer route.
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Section Tite Level of inspection of
Paragraph Assembly Element
Number
. E|lo|T AN
X |E |E [N |/
A |IMI|S |L A
M|O|IT Y
3.2.1.4.1.1.7 Each HMI shall operate . XX |X
independently from other HMis
unless otherwise required in the
following.
3.2.1.1.1.1.8 The MPS System squipment shall X X
perform self diagnostics and shall
prevent any waste transfers
3.2.1.1.1.2 Display Source List X
3.2.1.1.1.21 A route source list identifying all X X
sources that have been previously
selected for another route is
required.
3.2.1.1.1.2.2 The list of transfer route sources X X
to be displayed shall include those
tanks presented in Tables 1 of
Appendix B.
3.2.1.1.1.3 Sslect Route Source X
3.2.1.1.1.31 One tank farm operator at any X X
MPS HMI may select a source and
destination tank for each
simultaneous waste transfer.
3.2.1.1.1.4 | Display Destination List X
3.2.1.1.1.4.1 A route source list identifying all X X
sources that have been previously
selected for another route is
required.
3.2.1.1.1.4.2 The list of transfer route X X
destinations to be displayed shall
include those tanks presented in
Tables 1, of Appendix B.
3.2.1.1.1.6 Select Route Destination X
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Paragraph
Number

Title

Level of
Assembly

inspection of
Element

TrXxm

S

3.2.1.1.1.5.1

One tank farm operator at any
MPS HMI may select a source and
destination tank for each
simultaneous waste transfer.

X |OZLmMO
X |4¢vm-o
X |<—z>»

3.2.1.1.1.5.2

Identification names and numbers
for each unique waste transfer
route shaill be assigned by the MPS
System.

3.2.1.1.1.6

Dispiay List of Pre-Determined
Routes

3.2.1.1.1.61

An Operator at the HMI shall be
able to select a transfer route from
a list of predetermined transfer
routes.

3.2.1.1.1.6.2

The HMI shall have a user friendly
graphical interface.

3.2.1.1.1.6.3

One tank farm operator at any
MPS System HMI shall be able to
select a source and destination
tank for each simultaneous waste
transfer.

3.2.1.1.1.7

Pre-Select Pre-Determined Route

3.2.1.1.1.71

One tank farm operator at any
MPS HMI| may select a source and
destination tank for each
simultaneous waste transfer.

3.2.1.1.1.7.2

The maximum number of Pre-
determined routes as well as there
identification shall be 1000.
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Section Title Level of inspection of
Paragraph Assembly Element
Number EID|T |A N
X |E |E [N}/
AIMI|S |L |A
M|O|T |Y
3.2.1.1.1.7.3 The purpose of this function is to X X
select the appropriate MPS System
inputs and outputs for a particular
waste transfer route and its
associated flush routes.
3.2.1.1.1.7.4 The minimum number of flush X X
routes that can be associated with
a particular waste transfer shall be
four.
3.2.1.1.1.7.% The maximum‘allowable number of X X
simultaneously operating waste
transfer routes shall be six.
3.2.1.1.1.7.6 Canceling or de-selecting a pre- XX |X

determined transfer route shall be
accomplished only when the
transfer route’s assigned transfer
pump’s motor controls are de-
energized by opening the pumps’
branch circuit breaker.

3.2.1.1.1.7.7 MPS System HMI Databases for X X
associating MPS System inputs
and outputs to selected waste
transfer routes shall be provided.

3.2.1.1.1.7.8 Computer programs with X X
appropriate configuration control
shall allow the adding to, deleting
from and changing of the records
of all waste transfer route
databases.

3.2.1.1.1.8 Preview Pre-Determined Route X
Selection
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Section Title Level of inspection of
Paragraph Assembly Element
Number

~ o m.
o

TP XM

x (ozmo

X |<rzp
p -]

3.2.1.1.1.8.1 The MPS System shall be able to
display graphically on the HMis
the selected transfer routes that
are in the Waste Transfer
Annunciator mode of operation.

3.2.1.1.1.8.2 All waste transfer routes selected X X
shall be displayed on the Waste
Transfer Annunciator set of MPS
HMI graphical screens.

3.2.1.1.1.9 Confirm Pre-Determined Route X
Selection

3.2.1.1.1.9.1 The MPS System shall have a X X
double confirmation command
sequence for inputting operator
control functions.

3.2.1.1.1.10 Display System Disgnostic X

3.2.1.1.1.10.1 The MPS System shall perform self X X
diagnostics and shall prevent any
waste transfers from occurring if
an equipment malfunction is
detected. :

3.2.1.1.1.10.2 Each digital or analog output X X
module shall produce a specific
output signal, that is configurable,
when a system failure is detected
by the output module.

3.2.1.1.2 Create Pre-Determined Routs X

3.2.1.1.21 Choose Route Creating Mode X

3.2.1.1.2.1.1 Identification names and numbers X X
for each unique waste transfer
route shall be assigned by the MPS
System.
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Section
Paragraph
Number

Title

Level of
Assembly

Inspection of
Element

“vnm-
Y

3.2.1.1.2.1.2

An HMI Operator with appropriate
access level located at a HMI shall
be able to create a predetermined
transfer route by selecting
mechanical segments of a transfer
route such as tanks, pumps, pits,
transfer lines and jumpers.

P xm

X |ogmO

X | <rzr>
>

3.2.1.1.21.3

Reserved

3.2.1.1.2.1.4

If no predetermined route has been
created for the route source and
destination originally selected, a
new predetermined route must be
created.

3.2.1.1.2.1.5

Only an HMI Operator with the
appropriate access level are
allowed to create new routes.

3.2.1.1.2.1.6

Predetermined routes are created
offline at any MPS System HMI.

3.2.1.1.2.1.7

Two methods of route creation
are used; selection by mechanical
segments and modifying an
existing predetermined route

3.2.1.1.2.2

Create Route by Segment

3.2.1.1.2.21

Display Route Segmants

3.2.1.1.2.2.11

The MPS System shall be able to
display graphically on the HMIs the
selected transfer routes in the
Waste Transfer Annunciator mode
of operation.
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Section Tide Level of Inspection of
Paragraph Assembly Element
Number E|lp|T |Aa]|N
X |E |[E [N |/
A|MI|S |L |A
M|O|T Y
3.2.1.1.2.2.1.2 Route creation by mechanical X X
sagments method includes the use
of graphic screens where
mechanical segments, such as
tanks, pits, transfer lines, pumps
and valves, are selected by the
HMI operator.
3.2.1.1.2.2.1.3 | The following mechanical X X
segments listed in Appendix B,
Tables 2,4, 5,7,8,9,10, 13, 14
and 15 shall ba displayed.
3.2.1.1.2.2.2 Select Route Segment X
3.2.1.1.2.2.2.14 A HMI Operator with appropriate X X

access level located at a HMI shall
be able to create a predetermined
transfer route by selecting
mechanical segments of a transfer
route such as tanks, pumps, pits,
transfer lines and jumpers.

3.2.1.1.2.2.2.2 The selection by mechanical X X
segments method includes the use
of graphic screens that are similar
to the WTA set of screens where
mechanical segments, such as
tanks, pits, transfer lines, pumps
and valves, are selected by the
HMI operator and all MPS System
elements, such as leak detectors,
valve positions sensors, existing
MPS relays, and pump interlock
relays, associated with the
selected mechanical segment are
selected automatically.
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Section Tite Level of Inspection of
Paragraph Assembly Elemant
Number E|p]|T |a]|N
X |E |E [N}/
AIM]S |L |A
MO T Y
3.2.1.1.2.2.2.3 The mechanical segments shall be X X

selected from those presented in
tables 2, 4, 5, 9, 10, 13, 14, and
15 of Appendix B.

3.2.1.1.2.23 Add Selected Segment to New X
Pre-Determined Route

3.2.1.1.2.2.3.1 Route creation by mechanical X X
segments method includes the use
of graphic screens where
mechanical segments, such as
tanks, pits, transfer lines, pumps
and valves, are selected by the
HMI operator and all MPS System
elements, such as leak detectors,
valve positions sensors, existing
MPS relays, and pump interlock
relays, associated with the
selected mechanical segment are
selected automatically by the MPS
System.

3.2.1.1.2.2.3.2 MPS System HMI Databasas for X X
associating MPS System inputs
and outputs to selected waste
transfer mechanical segments
such as tanks, pits, pumps,
transfer lines, and jumpers shall be
provided.

3.2.1.1.2.2.3.3 | Computer programs with X X
appropriate configuration control
shall allow the adding to, deleting
from and changing of the records
of all mechanical segment
databases.
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Section
Paragraph
Number

Tite

Level of
Assembly

inspection of

ZTPXm

“w»m-o

S

3.2.1.1.2.2.3.4

The MPS System inputs and
outputs associated with each
selected mechanical segment are
automatically selected for the new
pre-determined waste transfer
route.

X|oImo

X |<—Z>

3.2.1.1.2.2.3.56

The mechanical segments shall be
associated to input and output
elements in accordance with the
Tables 2, 4,5, 7, 8,9, 10, 13, 14
and 15 presented in Appendix B.

3.2.1.1.2.2.4

Determine if Route Segment
Selection is Complete

3.2.1.1.2.2.41

Route creation by the mechanical
segments method includes the use
of graphic screens where all the
necessary mechanical segments,
such as tanks, pits, transfer lines,
pumps and valves are selected by
the HMI operator to make a
complete route.

3.2.1.1.2.4

Create Route by Modifying a Pre-
Determined Route

3.2.1.1.2.41

Assign New Route Name

3.2.1.1.2.4.11

Once a predetermined route is
created in the MPS System, a cog
engineer or shift manager can
store, retrieve, modify or delete
the route from the MPS System.

3.2.1.1.2.4.2

Determine Route Component
Modification
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3.2.1.1.2.4.2.1 Route modifications are
accomplished to a predetermined
route either by selection or de-
selection of either route
mechanical segments, including
sources and destinations, or route
input and output elemeants.

3.2.1.1.2.4.3 Determine if Route Modifications X
are Complete

3.2.1.1.2.4.3.1 If no predeterminead route has been X X
created for the route source and
destination originally selected, a
new predetermined route must be
created.

3.2.1.1.2.4.4 Re-store Modified Route as a New X
Route

3.2.1.1.2.4.4.1 The modified route shall be stored X X
as a new predetermined route.

3.2.1.1.2.4.4.2 MPS System HMI Databases for X X
associating MPS System inputs
and outputs to selected waste
transfer routes shall be provided.

3.2.1.1.2.5 Determine If Created Pre- X
Determinad Route Is Complete

3.2.1.1.2.5.1 If no predetermined route has been X X
created for the route source and
destination originally selected, a
new predetermined route shall be
created.

3.2.1.1.2.5.2 Only a shift supervisor or cog X X
engineer are allowed to create
new routes.
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3.2.1.1.25.3

Predetermined routes are created
offline at any MPS System HMI.

xX|ogmoO

X|<rz»

3.2.1.1.2.5.4

Two methods, selection by
mechanical segments, and
modifying an existing
predetermined route are used.

b4

3.2.1.1.3

Add Passive Elements

3.2.1.1.3.1

Determine If Transfer Route Meets
FSAR Requirements

3.2.1.1.3.11

The MPS System shall operate
within the TWRS dasign basis
authorized by the DOE.

3.2.1.1.3.1.2

The HMI Oparator that determines
the need for additional passive
elements required to satisfy the
FSAR shall have a Engineer or
Supervisor Access level to the
MPS System.

Choose a Passive Element Addition
Method

The MPS System shall operate
within the TWRS design basis
authorized by the DOE.

3.2.1.1.3.2.2

A shift supervisor or cog engineer
located at a HMI shall be able to
create a predetermined transfer
route by selecting mechanical
segments of a transfer route such
as tanks, pumps, pits, transfer
lines and jumpers.

3.2.1.1.3.2.4

Predetermined routes are created
offline at any MPS System HMI.
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3.2.1.1.4

Assign Route to Transfer

3.2.1.1.41

Display Available Transfers

3.2.1.1.4.1.1

The Operator on a MPS System
HMI assigns the selected
predetermined waste transfer
route to one of six waste transfers
depending on which ane is
available.

3.2.1.1.41.2

The maximum allowable number
of simultaneously operating waste
transfers shall be six.

3.2.1.1.4.2

Select an Avaliable Transfer

3.2.1.1.4.2.1

The Operator on a MPS System
HMI assigns the selected
pradeterminad waste transfer
route to one of six waste transfers
depending on which one is
available.

3.2.1.1.4.3

Check Route Equipment
Avallablility

3.2.1.1.4.31

When two or more waste transfer
routes are set up for operation, the
MPS System shall check the
equipment selected for each route
for interferences prior to any new
waste transfer taking place.

3.2.1.1.4.3.2

In the case of pits and tanks and
their associated I/0 elements (e.g.,
leak detectors, MPS relays, etc.),
an equipment interference is of no
consequence.
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3.2.1.1.4.3.3 In the case of lines, valves and
pumps and their associated 1/0
elements (e.g., leak detectors,
interlock relays, etc.), an
equipment interference is not
allowable.

3.2.1.1.4.3.4 The associated pre-transfer and X X
post-transfer flush route
equipment selections shall also be
checked for interferences to insure
that the route can be flushed
before or after the waste transfer.

3.2.1.1.4.3.5 A local message shall be displayed X X
on the HMI being used for route
salection identifying the transfer
element(s) in use by other waste
transfer routes and shall indicate
that the transfer element(s) is
unable to be used in the route
being selected.

3.2.1.1.4.3.6 If an equipment component for a X X
transfer route is identified by the
MPS System as being “Qut of '
Service”, the route is not assigned
to the selected transfer and the
MPS System shall not allow
selection of the pre-determined
route until the placed back “In
Searvice".
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3.2.1.1.4.3.7 A local message shall be displayed
on the HMI being used for route
selection identifying the transfer
element(s) that is in the “Out of
Service" state and shall indicate
that the transfer element(s) is
unable to be used in the route
being selected.

3.2.1.1.44 Re-store Route Equipment Status X

3.2.1.1.44.1 HMI Databases for associating X
selected MPS System inputs and
outputs to transfer routes shall be
provided.

3.2.1.1.4.4.2 Transfer route equipment and X X
valve positions presented in the
tables 1, 2, 4,5, 7, 8,9, 10, 13,
14 and 15, Appendix B, and its
route selection status shall be
stored in a MPS System Route
Database.

3.2.1.1.44.3 MPS System computer programs X X
with appropriate configuration
control shall allow the adding to,
deleting from and changing of the
records of all transfer route and
mechanical segment databases.

3.2.1.1.4.4.4 Equipment selection status of all X X
mechanical seagments (such as
tanks, pits, lines), and MPS
System 1/Q slements (such as
pumps, valves, leak detectors, and
existing MPS relays) shall be
stored and displayed for a
minimum of six transfer routes.

158



HNF-SD-W314-T1-012

Rev. 3
Section Title Level of Inspection of
Paragraph Assembly Element
Number
" elo [T |a]N
X tE |E {N |/
AMI|S |L |A
MO |T |Y
3.2.1.1.4.45 The MPS System shall be able to X X
select and store all appropriate
MPS System inputs -and outputs
used for monitoring and control of
a particular waste transfer route
and its associated flush routes.
3.2.1.1.4.5 Manually Enter “in/Out of Service” X
Elament Status
3.2.1.1.4.56.1 The “Out of Service” status for X X

equipment elements shall be
entered manually into the MPS
System via a HMI.

3.2.1.1.4.5.2 The access level for the HMI X X
operator performing the manual
entry of the waste transfer
equipment element “Out of
Service/In Service" status shall be
“Supervisor* which shall be
authenticated by the MPS System
log in process.

3.2.1.1.45.3 The “Out of Service/In Service” X X
state entry shall be accomplished
by manually entering the new
state, the time and date of entry,
and the name of the Supervisor
doing the entry into an MPS
System HMI.

3.2.1.1.4.5.4 When an equipment element state X X
is designated “Out of Service", the
MPS System shall prevent the
equipment element from being
selected for use in a transfer route
and shall inhibit its alarm and route
shutdown functions until its state
is changed manually back to “In
Service”.
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3.2.1.1.4.5.5 After an equipment element is
selected (assigned) for use in a
route, the MPS System shall
prevent its state from being “Out
of Service”.

3.2.1.1.4.5.6 The MPS System shall indicate on XXX
the HMI graphic displays the “Out
of Service/In Service” states for
the waste transfer equipment
elements.

3.2.1.1.4.5.7 Transfer equipment elements X X
presented in the tables 1, 2, 4, 5,
7.8,9,10, 13, 14 and 15,
Appendix B, and its “Out of
Service/ln Service” status shall be
stored in a MPS System Route
Database.

3.2.1.2.0 Select Transfer Type X

3.2.1.2.0.1 The MPS System shall be able to X X
discriminate which MPS System
inputs and outputs have been
selected for a particular waste
transfer route and all of its
associated flush routes.

3.2.1.2.0.2 The minimum number of flush X X
routes associated with a particular
waste transfer shall be four.

3.2.1.2.0.3 The Operator must complete in the X X
proper sequence the route
selection, route set up, and
equipment functional verifications
prior to making the waste transfer
or flushing out the lines.
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3.2.1.3 Pre-Transfer Flush X
3.2.1.3.1 Verify Flush Route X
3.2.1.3.1.1 Supervisor Approves Flush X
3.2.1.3.1.11 The Shift Supervisor shall be able X X
to manually enter an approval into
the MPS System HMI once all the
required components of the flush
route are verified.
3.2.1.3.1.1.2 The Shift Supervisor approval shall X X
be accomplished by manually
entering the time and date of
approval, and the name of the
supervisor into an MPS System
HMI.
3.2.1.3.1.1.3 The MPS System HMI shall display X X
a local message indicating that the
selected flush route is approved as
operational.
3.2.1.3.1.1.4 The Supervisor's name shall be X X
authenticated by the log in
process.
3.2.1.3.2 Flush Route X
3.2.1.3.3 Drain Flush Route X
3.2.1.3.3.1 Verify Drain Route X
3.2.1.3.3.2 Allow Route Drainage X
3.2.1.3.3.21 Time Out Drain Period X
3.2.1.3.3.2.1.1 The MPS Systern shall monitor the X X
minimum amount of time allowed
for flush line drainage.
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3.2.1.3.3.2.1.2 The flush line drain period shall be X X
set at a MPS System HMI during
the activity when the route is
created.
3.2.1.3.3.2.1.3 The flush line drain period time X X
range shall be from O to 24 hours
shall be set in hours and O to 60
minutes.
3.21.3.3.2.1.4 During the flush draining period if X X
a drain route valve position change
or failure is detected by the MPS
System, the event shall be alarmed
at a MPS System HMI.
3.2.1.3.3.2.1.5 During the flush draining period if X X
a leak or leak detector failure is
detected by the MPS System, the
event shall be alarmed at a MPS
System HML.
3.2.1.3.3.2.1.6 A flush line drain period shall be X X
set at a MPS System HMI for each
flush route created.
3.21.4 Transfer Waste Through Route X
3.2.1.4.1 Function number 4.1 not used. X
3.2.1.4.2 Check Route Parameters X
3.2.1.4.3 Verify Route X
3.2.1.4.31 Remotely Verify Valve Positions X
3.2.1.4.3.1.1 Remotely Monitor Valve Position X
3.2.1.4.3.1.1.1 For those transfer valves that have X X
position monitors connected to the
MPS System, the MPS System
shall be able to display graphically
valve position.
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3.2.1.4.3.1.1.2

For a three-way valve with three
valve positions A, B, & C; Position
A Indication is displayed on the
HMI if the “A” valve position
sensor is activated.

X102 moO

X |<xrrz»

3.2.1.4.3.1.1.3

For a three-way valve, a valve
failure alarm is activated on the
HMI| when, after 5 minutes, sither
the valve positions are not sensed
or any two valve positions of the
three are sensed simultaneously by
the MPS System.

3.2.1.43.1.1.4

For a two way valve with two
positions open & closed, open
position Indication shall be
displayed on the HMI| whenever
the open position sensor is
actuated.

3.2.1.43.1.1.5

For a two way valve, a valve
failure alarm is activated after 5
minutes when neither or both of
the open or closed position
sensors are actuated
simultanegusly.

3.2.1.43.1.2

Alarm Valve Position Fallure

3.2.1.4.3.1.2.1

For those transfer valves that have
position monitors connected to the
MPS System, the MPS System
shall be able to display graphically
valve paosition.
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3.2.1.4.3.1.2.2

For a three-way valve, a valve
failure alarm is activated on the
HMI when, after 5 minutes, either
the valve positions are not sensed
or any two valve positions of the
three are sensed simultaneously by
the MPS Systam.

X|oxmQO

X |<-Z>»

3.2.1.4.3.1.2.3

For a two way valve, a valve
failure alarm is activated after 5
minutes when neither or both of
the open or closed position
sensors are actuated
simultaneously.

3.2.1.43.1.2.4

For those transfer valves that have
position monitors connacted to the
MPS System, the MPS System
HMI graphics for each valve shall
be color coded per Section
3.3.7.1.

3.2.1.4.3.1.25

The MPS System HMI alarms shall
be handied in accordance with
section 3.3.7.4.

3.2.1.4.3.1.2.6

The MPS System valve position
failure alarms shall be provided for
those transfer vaives presented in
Tables 9 and 10 of Appendix B.

3.2.1.43.1.3

indicate Valve Position

3.2.1.4.3.1.3.1

The MPS System HMI shall be able
to display graphically valve
positions .

164



HNF-SD-W314-Ti-012

Rev. 3

Section

Paragraph
Number

Tide

Level of
Assembily

inspection of

Element

ZPXxm

—“wvm-

e

3.2.1.4.3.1.3.2

For those transfer valves that have
position monitors connected to the
MPS System, the MPS System
HMI graphic color coding for each
2 and 3-way valve shall

X|oxxmO

X|<rz»

3.2.1.4.3.1.3.3

The MPS System HMIs shall
indicate the status of all valve
positions associated with the MPS
System including:

3.2.1.4.3.1.3.4

For a three-way valve with three
valve positions A, B, & C; Position
A Indication is displayed on the
HMI if the *A" valve pasition
sensor is activated.

3.2.1.4.3.1.3.5

For a two way valve with two
positions open & closed, open
position Indication shall be
displayed on the HM| whenever
the open position sensor is
actuated.

3.2.1.43.1.3.6

The MPS System valve position
indication shall be provided for
those transfer valves presented in
Tables 9 and 10 of Appendix B.

3.2.1.4.3.1.4

Compare Selected Vaive Position
to Iindicated Velve Position

3.2.1.4.3.1.4.1

One tank farm operator at any
MPS HMI shall ba able to verify
the functional operation or setup
of all components of the MPS
System squipment for each
particular transfer route prior to
performing a transfer.
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3.2.1.4.3.1.4.2

A verified valve position indication
occurs, if the valve and its
position which are selected for
service in a particular route
matches valve position detected
by the MPS System.
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3.21.43.1.43

A valve position shall be able to be
verified for any of the six routes in
which it is selected for service.

3.2.1.43.1.44

The MPS System valve position
verification shall be provided for
those transfer valves presented in
Tables 9, 10 13, and 14 of
Appendix B.

3.2.1.4.3.1.5

Indicate Valve Pasitions “Not
Verified”

3.2.1.4.3.1.51

A flashing valve symbol in the
MPS System graphic screen shall
indicate that a valve is in an
incorrect position.

3.2.1.4.3.1.5.2

The MPS System alarms caused by
functional tests shail be handled in
accordance with Section 3.3.7.4.

3.2.1.4.3.1.5.3

The MPS System HMI graphic
color coding for each 2 and 3-way
valve shall follow that as given in
Section 3.3.7.1.

3.2.1.4.3.1.6

Update Valve Position Status to
“Verified”

3.2.1.4.3.1.6.1.

A report of all transfer valve
verifications shall be displayed,
(and/or printed) at the HMI and/or
be available to external systems
such as TMACS.
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3.2.1.4.3.1.6.2 The MPS System HMI shall display
a local message indicating that all
transfer valves in the selected
transfer route are positioned
correctly.

3.2.1.4.3.1.6.3 | The MPS System HMI graphic X X
color coding for each 2 and 3-way
valve shall follow that as given in
Section 3.3.7.1.

3.2.1.4.3.2 Manually Verify Valve Positions X

3.2.1.4.3.2.1 Display List of Manual Valves ' X
Selected for Route

3.2.1.4.3.2.1.1 The Operator shall be able to X X
select a single manual valve from a
list of manual valves presented on
that MPS System HMI.

3.2.1.4.3.2.1.2 | The list of manual valves displayed X X
shall only contain the valves that
have been selected for the chosen
transfer route.

3.2.1.4.3.2.2 Choose Manual Valve to be X
Verified

3.2.1.4.3.2.21 The Operator shall be able to X X
select a single manual valve from a
list of manual valves presented on
that MPS System HMI.

3.2.1.4.3.2.3 Enter Manual Valve Position into X
MPS System
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3.2.1.4.3.2.3.1

The MPS System shall be able to
display graphically valve positions
for those transfer valves not
connected to the MPS System
where the valve positions
displayed are the last position
manually entered by an Operator
into the MPS System HMI.

x |logmo
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3.2.1.4.3.2.3.2

For those transfer valves that do
not have position monitors
connected to the MPS System,
verification shall be accomplished
by inputting the manual valve
position, the time and date of the
input event, and the name of the
Operator entering the input into
the MPS System,

3.2.1.43.2.4

Determins f Manual Valve
Verifications Complete

3.2.1.4.3.2.41

The Oparator shall be able to
select another manual valve from
the manual valve list displayed by
the MPS System HMI for the
chosen route and repeat the
verification process until all the
displayed manual valves are
verified.

3.2.1.43.3

Supervisor, QC and Operator
Verify Valve Lineup

3.2.1.4.3.3.1

Update Valve Position Status to
“Operator Verified”

3.2.1.4.3.3. .1

The MPS System shall be able to
insure that a proper sequence of
operations occurs.
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3.2.1.4.3.3.1.2 Operator verification shall be
accomplished by inputting the
valve positions, the time and date
of the input event, and the name
of the Operator doing the:
verification.

3.2.1.4.3.3.1.3 The MPS System shall allow only X X
: “Operators” access for verifying

valve position by an Operator
performing a field walkdown.

3.2.1.4.3.3.1.4 | After the selected valve positions X X
are verified, the MPS System shall
display a message via a HMI that
the route’s valve positions are
“Operator Verified” and update
each of the route’s valve position
status to "Operator Verified".

3.2.1.4.3.3.2 Update Valve Position Status to X
| “QC Verified"

3.2.1.4.3.3.2.1 The MPS System shall be able to X X
insure that a proper sequence of
operations occurs.

3.2.1.4.3.3.2.2 Quality Control Inspector X X
vearification shall be accomplished
by inputting the valve positions,
the time and date of the input
evant, and the name of the Quality
Control Inspector doing the
verification.

169



HNF-SD-W314-Ti-012
Rev. 3

Section Tite Level of inspection of
Paragraph Assembly. Element
Number

“wmm4
—

LPpXm
xX{ogmo
X |<r-r2Z2>»

h -]

3.2.1.4.3.3.2.3 | The MPS System shall update a
route’s valve position status to
“QC Verified” only when the MPS
System raceives input that the
route valve position status has
been verified by a field walkdown
by both the Operator and the
Quality Control Inspactor.

3.2.1.4.3.3.2.4 | The MPS System shall allow only X X
“QC Inspectors” access for
verifying valve position by a
Quality Control Inspector
performing a field walkdown.

3.2.1.4.3.3.2.5 After the selected valve positions X X
are verified, the MPS System shall
display a message via a HMI that
the route’s valve positions are “QC
Verified" and update each of the
route’s valve position status to
"QC Verified™.

3.2.1.4.3.3.3 Update Valve Position Status to X
“Supervisor Verified”

3.2.1.4.3.3.3.1 The MPS System shall be able to X X
insure that a proper sequence of
operations occurs.

3.2.1.4.3.3.3.2 Supervisor verification shall be X X
accomplished by inputting the
valve positions, the time and date
of the input event, and the name
of the Supervisor doing the
verification.
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3.2.1.4.3.3.3.3 The MPS System shall update a
route’s valve position status to
“Supervisor Verified” only when
the MPS System receives input
that the route valve position status
has been verified by a field
walkdown by the Operator,
Quality Control Inspector and the
Supervisor.

3.2.1.4.3.3.3.4 | The MPS System shall allow only X X
“Supervisor” access for verifying
valve position by a Supervisor
performing a field walkdown.

3.2.1.4.3.3.3.5 After the selected valve positions X X
are verified, the MPS System shall
display a message via a HMI that
the route’s valve positions are
“Supervisor Verified” and update
each of the route’s valve position
status to "Supervisor Verified”.

3.2.1.434 Verify MPSS PLC Operation X

3.2.1.4.3.4.1 For each PLC input which is de- XX |X
energized during a route shutdown
by equipment selected tor service
in the route, the MPS System shall
be able to initiate a test that de-
energizes the input.

3.2.1.4.3.4.2 Once a PLC input test is initiated, XX | X
the MPS System shall verify that
the PLC provides all required PLC
outputs logically related to that
input.
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3.2.1.43.43

For all PLC outputs connected to
external equipment such as pump
interlock relays, the equipment
shall provide a feedback signal to
the PLC that indicates the state of
the aquipment.
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3.2.1.434.4

The MPS System shall identify to
the Operator via the HM! the
particular PLC input or output
failure which prevented the
verification of PLC operation.

3.2.1.4.3.45

For each PLC input and output
verification a specific period of
time shall be permitted to allow
for the response times of the MPS
System electronics.

3.2.1.4.3.4.6

After the PLC is verified, the MPS
System shall indicate to the
Operator via a HMI that the PLC is
verified and update the PLC status
to "verified".

3.2.1.4.3.4.7

The MPS System shall not allow a
PLC Verification to proceed if a
motor controller for a waste

transfer pump which has been

selected for use in the route being
verified is energized.

3.2.1.4.3.5

Remotely Verify Existing MPS
Relay Input Operation

3.2.1.4.3.5.1

Determine if Existing MPS Relay
input Verifications are Complete
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3.2.1.4.3.5.1.1

The Operator shall be able to
select another Existing MPS Relay
Input from the existing MPS relay
list displayed by the MPS System
HMI for the chosen route and
repeat the verification process
until all the displayed Existing MPS
Relay Inputs are verified.

X jfoxmo

X |4omo

X|<rZ»

3.2.1.4.3.5.1.2

The MPS System HMI shall display
a local message indicating that all
existing MPS relay inputs in the
selected transfer route are verified
as operational.

3.2.1.4.3.5.1.3

A report of all existing MPS relay
input verifications shall be
displayed (and/or printed) at the
local MPS System HMI, and/or be
available to external systems such
as TMACS.

3.2.1.4.3.5.1.4

The Existing MPS System Relay
Input operation verification shall
be typical for all relay inputs.

3.2.1.4.3.6.1.5

The MPS System existing MPS
relay verification shall be provided
for those MPS relay inputs
presented in Table 7 of Appendix
B.

3.2.1.4.3.5.1.6

CTS Control System shall control
the cross-site transfer pumps and
interface with the MPS System via
relays which convert 24v dc MPS
shutdown loop signals to 120 v ac
signals compatible with the CTS.

3.2.1.4.3.5.2

Display List of Existing MPS Relays
Selected for Route
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3.2.1.4.3.5.2.1

The Operator shall be able to
select a single Existing MPS Relay
Input from a list of Existing MPS
Relay Inputs presented on that
MPS System HMI.

xX|oLmoO
X |<rZz»

3.2.1.4.3.5.2.2

The list of Existing MPS Relay
Inputs displayed shall only contain
the existing MPS Relays that have
been selected for the chosen
transfer route.

3.2.1.4.3.56.2.3

This Existing Relay Input operation
Verification is typical for all relay
inputs selected for service in a
particular route.

3.2.1.43.5.24

The Existing MPS Relay input
operation verification shall be
provided for those existing MPS
Relay inputs presented in Table 7
of Appendix B that have been
selected for service in a particular
route.

3.2.1.4.3.6.3

Choose Existing MPS Relay Input
to be Verified

3.2.1.4.3.5.3.1

The Operator shall be able to
select a single Existing MPS relay
input from a list of Existing MPS
relay inputs presented on that
MPS System HMI.

3.2.1.4.3.5.3.2

This axisting Relay Input operation
is typical for all relay inputs
selected for service in a particular
route.

3.2.1.4.3.5.4

initiate Existing MPS Relay Inpu
Teast A
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3.2.1.4.3.5.4.1 The Operator shall be able to X X

initiate a functional test for an
Existing MPS relay input through
MPS System HMI.

3.2.1.4.3.5.4.2 The Existing MPS relay input X X
operation verification test is
started when a specific command
is chosen by the Operator at an
HMI.

3.2.1.4.3.5.4.3 | The Existing MPS Relay circuit X X
shall be de-energized by the MPS
System for a maximum of 11

seconds when its verification test

is started.

3.2.1.4.3.5.4.4 An existing MPS relay functional X X
test shall not shut down a waste
transfer.

3.2.1.4.3.5.4.5 The route shutdown command X X

shall be inhibited for a maximum
of 11 seconds after the existing
MPS relay input operation
verification test is started or until
the end of the test.

3.2.1.4.3.5.5 Monitor and Alarm Existing MPS X
Relay Input Status
3.2,1.4.3.5.5.1 The existing MPS Relay’s discrete X X

Input shall be allowed a maximum
of 3 seconds to de-energize and
stabilize after the MPS relay input
operation verification test has
been started.

3.2.1.4.3.5.5.2 | After the Existing MPS Relay Input X X
has been de-energized, a Relay
input Alarm shall be activated.
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3.2.1.4.3.5.5.3 | After the Existing MPS Relay Input X X

operation verification test is
started, any route shut down
caused by this test is inhibited for
a maximum of 11 seconds.

3.2.1.4.3.5.5.4 | The MPS System HMI graphics for X X
each Existing MPS Relay Input
Alarm shall be color coded per
Section 3.3.7.1.

3.2.1.4.3.5.5.5 The MPS System HMI alarms shall X X
be handled in accordance with
section 3.3.7.4.

3.2.1.4.3.5.5.6 | The MPS System Existing MPS X X

Relay Input alarms shall be
provided for those existing MPS
Relay Inputs presented in Table 7

of Appendix B.

3.2.1.4.3.5.6 Confirm that Existing MPS Relay X
input Operated Within Time Limit

3.2.1.4.3.5.6.1 After the Operator initiation of the X X

existing MPS relay input operation
verification test and if the Existing
MPS Relay Input Alarm activates,
the Operator chooses a MPS
System HMI command that
acknowledges the alarm.

3.2.1.4.3.5.6.2 If the Existing Relay Input Alarm X X
does not activate or if the Relay
Input Alarm is not acknowledged
by the Operator within 10
seconds, then the verification test
is not confirmed.

3.2.1.4.3.5.7 indicate Existing MPS Relay Input X
Not Verified
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3.2.1.4.3.5.7.1

If the MPS Relay Input Alarm does
not activate or the alarm is not
acknowledged by the Operator
within 10 seconds, then MPS
System indicates on a local HMI
that the relay input is “Not
Verified”.

X|ogmoO

X |<rz»

3.2.1.4.3.5.7.2

The Route MPS Relay Input
Verification Test (including timer
functions) shall be halted and reset
after the relay input tast has been
indicated by the MPS System as
*Not Verified".

3.2.1.4.3.5.8

Update MPS Relay input Status to
“Verified”

3.2.1.4.3.5.8.1

If the Existing MPS Relay Input
functional test is performed
successfully and acknowledged by
the HMI Operator within a
specified time period, the Existing
MPS Relay input is then indicated
by the MPS System as verified.

3.2.1.4.3.5.8.2

When the Existing MPS Relay
Input Alarm is Acknowledged by
an Operator located at the HMI
with the Existing Relay Input
Alarm activated, the Relay Input
operation is indicated “verified" by
the MPS System HMI.

3.2.1.4.3.56.8.3

When the Existing MPS Relay
Input operation is indicated
“verified” by the MPS System HMI,
the Route Relay Input Verification
Test (including timer functions)
shall be reset (stopped).

177



HNF-SD-W314-TI-012
Rev. 3

Section
Paragraph
Number

Tide

Level of
Assembly

inspection of

ZPXm

oMo
—“m-
<rrz>»

3.2.1.4.3.6

Verify Pump Interlock Operation

3.2.1.56

Determine if Pump interlock
Verifications are Complete

3.2.1.4.3.6.1

The Operator shall be able to
select another pump interlock relay
from the pump interlock relay list
displayed by the MPS System HMI
for the chosen route and repeat
the verification process until all
the displayed pump interlock
relays are verified.

3.2.1.4.3.6.1.2

The MPS System HMI shall display
a local message indicating that all
existing transfer pump interlock
relays in the selected transfer
route are verified as operational.

3.2.1.4.3.6.1.3

A report of all existing transfer
pump interlock relay verifications
shall be displayed (and/or printed)
at the local MPS System HMI,
and/or be available to external
systems such as TMACS.

3.2.1.4.3.6.1.4

The MPS System transfer pump
interlock operation varification
shall be typical for all transfer
pump interlocks.

3.2.1.4.3.6.1.5

The MPS System transfer pump
interlock verification shall be
provided for those pump interlock
relays presented in Table 5 of
Appendix B.
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3.2.1.4.3.6.1.6

CTS interlock relays shall control
the cross-site transfer pumps and
convert 24v dc MPS shutdown
loop signals to 120 v ac signals
compatible with the CTS Control
System.

X |lozmo

XiH4om-+

Xj<rz»

3.2.1.43.6.2

Display List of interlocks Selected
for Route

3.2.1.4.3.6.2.1

The Operator shall be able to
select a single transfer pump
interlock from a list of transfer
pump interlock relays presented on
that MPS System HMI.

3.2.1.4.3.6.2.2

The list of transfer pump interlocks
displayed shall only contain the
pump interlock relays that have
been selected for the chosen
transfer route.

3.2.1.4.3.6.2.3

The transfer pump interlock relay
operation verification is typical for
all interlock relays selected for
service for a particular route.

3.2.1.4.3.6.2.4

The list of transfer pump interlack
relays to be verified shall be
provided for those interlock relays
presented in Table 5 of Appendix
B that have been selected for
service in a particular route.

3.2.1.4.3.6.3

Choose Pump Interiock to be
Verified
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3.2.1.4.3.6.3.1

The Operator shall be able to
select a single transfer pump
interlock from a list of transfer
pump interlock relays prasented on
that MPS System HMI.

ZPpxm

x |lozmo

x |4omo

X |<rz»
>

3.2.1.4.3.6.3.2

This transfer pump interlock relay
operation is typical for all interlock
relays selected for service in a
particular route.

3.2.1.4.3.6.3.3

For a particular waste transfer
route, an Operator shall be able to
perform a MPS System functional
test by initiating a command signal
from the MPS System HMI to the
transfer pump MCC interlock relay.

3.2.1.43.6.4

Initiate Route Shutdown Signal

3.2.1.4.3.6.41

The MPS System shall output a
shutdown command to the
transfer pump motor controller
interlock relay which shall open
the existing motor control circuit,
de-energizing the transfer pump’s
existing motor contactor.

3.2.1.4.3.6.4.2

The Operator shall be able to
initiate a functional test for a
transfer pump interlock relay
through MPS System HMI.

3.2.1.4.3.6.4.3

The MPS System shall not allow
the transfer pump interlock relay
verification to proceed if the
pump’s motor controller is
energized.
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3.2.1.4.3.6.4.4 | If remote indication of a powered XX |X
MCC is not available, the MPS
System HMI Operator shall
determine and manually input into
the MPS System the MCC power
status. .
3.2.1.4.3.6.5 Monitor and Display Pump X
interlock Status
3.2.1.4.3.6.5.1 The MPS Relay’s discrete Input X (X 11X

shall be allowed a maximum of 3
seconds to de-energize and
stabilize after the MPS relay input
operation verification test has
been started.

3.2.1.4.3.6.5.2 After the transfer pump interlock X X
relay has been de-energized, a
pump interlock status display shall
be activated.

3.2.1.4.3.6.5.3 After the transfer pump interlock X X
operation verification test is
started, any route shut down
caused by this test is inhibited for
a maximum of 11 seconds.

3.2.1.4,3.6.6 Confirm That Pump Interlock X
Operated within Time Limit
3.2.1.4.3.6.6.1 The time limit allowed for X X

confirming a pump interlock
operation shall be 11 seconds.
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3.2.1.4.3.6.6.2 After the Operator initiation of the X X

transfer pump interlock operation
verification test and if the pump
interlock relay de-energized status
activates, the Operator chooses a
MPS System HMI command that
acknowledges the status display.

3.2.1.43.6.6.3 If the pump interlock relay de- X X
energized status display does not
activate or if the pump interlock
relay de-energized status is not
acknowledged by the Operator
within 11 seconds, then the
varification test is not confirmed.

3.2.1.4.3.6.7 indicate that Pump Interlock Not X
Verified
3.2.1.4.3.6.7.1 The local MPS System HMI shall X {X X

display the status that the
transfer pump interlock is not
verified; if, after a specific time
period elapses, the pump interlock
confirmation by an Operator is not
received by the MPS System.

3.2.1.4.3.6.7.2 The Route MPS Transfer Pump X X
Interlock Verification Test
(including timer functions) shall be
halted and reset after the relay
input test has been indicated by
the MPS System as “Not Verified".

3.2.1.4.3.6.8 Update MPSS Interlock to X
“Verified” Status
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3.2.1.4.3.6.8.1 If the MPS System Interlock Relay
functional test is performed
successfully and acknowledged by
the HMI Operator within a
specified time period, the MPS
System Interlock Relay is then
indicated by the MPS System as
verified.

3.2.1.4.3.6.8.2 When the MPS System Interlock X X
Relay status display is
acknowledged by an Operator
located at the HMI with the relay
status display activated, the
interlock relay operation is
indicated “verified” by the MPS
System HMI.

3.2.1.4.3.6.8.3 When the interlock Relay operation X X
is indicated “verified” by the MPS
System HMI, the Interlock Relay
Verification Test (including timer
functions) shall be reset (stopped).

3.2.1.4.3.7 Manually Verify Existing MPS X
Relay Connected Device Operation

3.2.1.4.3.7.1 Determine if Existing MPS Relay X
Connected Device Verifications are

Complete

3.2.1.4.3.7.11 The Operator shall be able to X X
select another existing MPS Relay
connected device from a list
displayed by the MPS System HMI
and repeat the verification process
untit all the displayed existing MPS
Relay connected devices are
verified.
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3.2.1.4.3.7.1.2 | The MPS System HMI shall display X X
a local message indicating that all
existing MPS Relay connected
devices in the selected transfer
route are verified as operational,
3.2.1.4.3.7.1.3 | A report of all existing MPS Relay X X

connected device verifications
shall be displayed (and/or printed)
at the local MPS System HMI,
and/or be available to external
systems such as TMACS.

3.2.1.4.3.7.1.4 | The MPS System existing MPS X
Relay connected device oparation
verification shall be typical for all
MPS relay connacted devices.

3.2.1.4.3.7.1.5 | The existing MPS Relay connected X X
device verification shall be
provided for those leak detectors,
flush pit pressure switches, flush
pit radiation detectors and in-
service area radiation monitors
presented in Table 7 for input
relays, Appendix B.

3.2.1.43.7.2 Display List of Existing MPS Relay X
Connected Devices Selected for
Route

3.2.1.4.3.7.2.1 The Operator shall be able to X1, | X

select a single existing MPS Relay
Connected Device from a list of
leak detectors presented on that
MPS System HMI.
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3.2.1.4.3.7.2.2

The list of leak detectors displayed
shall only contain the existing MPS
Relay Connected Devices that
have been selected for the chosen
transfer route.

X |logmo

X |<rzy
>

3.2.1.43.7.2.3

The existing MPS Relay Connected
Device operation verification is
typical for all leak detectors
selected for service for a particular
route.

3.2.1.4.3.7.2.4

The list of existing MPS Relay
Connected Devices to be verified
shall be provided for those leak
detactors, flush pit pressure
switches, flush pit radiation
detectors and in-service area
radiation monitors presented in
Tables 7, Appendix B, for input
relays that have been selected for
service in a particular route.

3.2.1.4.3.7.3

Choose Existing MPS Relay
Connected Device to be Verified

3.2.1.4.3.7.3.1

The Operator shall be able to
select a single device which can
de-energize an existing MPS Relay
from a list of Existing MPS Relay
Connected Devices presented on
that MPS System HMI.

3.2.1.43.7.3.2

An Existing MPS Relay Connected
Device operation is typical for all
existing MPS Relay Connected
Devices selected for service in a
particular route.
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3.2.1.4.3.7.3.3 | For a particular waste transfer
route, an Operator shall be able to
perform a verification by field
testing the operation of an
Existing MPS Relay Connected
Device in combination with an
existing MPS System relay.

3.2.1.4.3.7.3.4 The route shutdown command X X
initiated by the Existing MPS Relay
Connected Device shall be
inhibited for a maximum of 4
minutes after the Existing MPS
Relay Connected Device operation
verification test is started or until
the end of the test.

3.2.1.4.3.7.4 Check PM/S to Determine if Field X
Functional Test Required

3.2.1. 4.3.7.4.1 | A Supervisor {or Cog Engineer) X X
shall be able to determine whether
or not a functional test is required
by reviewing the PM/S records to
determine when the last time the
device was operationally verified.

3.2.1.4.3.7.4.2 When it is determined by review X | X
of the PM/S record that the
existing MPSR/CD does not require
a functional test, it shall be
verified by manually entering into
an MPS System HMI:

3.2.1.4.3.7.4.3 The MPS System shall allow only X X
*Supervisor® access for performing
an Existing MPSR/CD verification
by PM/S record.

3.2.1.4.3.7.5 Monitor and Display Alarm for the X
Associated Existing MPS Relay
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3.2.1.4.3.7.51 After the existing MPS Relay has
been de-energized by the Device
being tested, a corresponding
Existing MPS Relay Input alarm
shall be activated.

3.2.1.4.3.7.5.2 After the Leak Detector operation X X
verification test is started, any
route shut down caused by this
test is inhibited for a maximum of
4 minutes.

3.2.1.4.3.7.5.3 The MPS System HMI graphics for X X
each Existing MPS Relay

Connected Device Alarm shall be
color coded per Section 3.3.7.1.

3.2.1.4.3.7.5.4 | The MPS System HMI alarms shall X X
| be handled in accordance with
section 3.3.7.4.

3.2.1.4.3.7.5.5 | The existing MPS Relay Connected X X
Davice alarms shall be provided for
those Devices presented inTables
7 of Appendix B.

3.2.1.4.3.7.6 Confirm that Existing MPS Relay X
Operated within Time Limit

3.2.1.4.3.7.6.1 After the Operator initiation of the X X
Existing MPS Relay Connected
Device operation verification test
and if the associated Existing MPS
Relay Input alarm activates, the
Operator chooses a MPS System
HMI command that acknowledges
the alarm.
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3.2.1.4.3.7.6.2

If the existing MPS Relay input
alarm does not activate or if the
alarm is not acknowledged by the
Operator within 4 minutes, then
the verification test is not

| confirmed.

xX|logmo

X1<r-rzp»

3.2.1.4.3.7.6.3

The time limit allowed for
confirming a existing MPS Relay
functional test shall be 3 minutes.

3.2.1.4.3.7.7

indicste that Existing MPS Relay
Connected Device is “Not Verified"

3.2.1.43.7.71

If an existing MPS Relay
Connected Device fails a
verification test; the verification
failure shall be indicated via a HMI
to the Operator(s) responsible for
other selected transfer routes that
are currently utilizing that leak
detector as a MPS System input.

3.2.1.4.3.7.7.2

The MPS System HMI shall display
a local message that the Existing
MPS Relay Connected Device is
not operational; if, after a specific
time period elapses, the existing
MPS relay alarm and Operator

-| confirmation is not received by the

MPS System.

3.2.1.4.3.7.7.3

The Existing MPS Relay Connected
Device Verification Test (including
timer functions) shall be halted
and reset after the leak detector
test has been indicated by the
MPS System as “Not Verified”.
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3.2.1.4.3.7.8

Update Existing MPS Relay
Connected Device Status to
“Verified"

3.2.1.4.3.7.8.1

If Existing MPS Relay Connected
Device functional test is performed
successfully and acknowledged by
the HMI Operator within a
specified time period, the leak
detector is then indicated by the
MPS System as “Verified".

3.2.1.4.3.7.8.2

When the Existing MPS Relay
Input Alarm is Acknowledged by
an Operator located at the HMI
with the Alarm activated, the
existing MPS Relay Connected
Device operation is indicated
“verified” by the MPS System HMI.

3.2.1.4.3.7.8.3

When the Existing MPS Relay
Connected Device operation is
indicated “verified” by the MPS
System HMI, the Device
Verification Test {including timer
functions) shall be reset (stopped).

3.2.1.4.3.8

Verify Non-MPS Leak Detection
Operation

3.2.1.4.3.81

Determine if Non-MPS Leak
Detector Verifications are

Complete

3.2.1.4.3.8.1.1

The Operator shall be able to
selaect any Non-MPS leak detector
from a list displayed by the MPS
System HMI and repeat the
verification process until all the
displayed Non-MPS leak detectors
are verified.
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3.2.1.4.3.8.1.2 | The MPS System HMI shall display X X
a local message indicating that all
existing Non-MPS leak detectors in
the selected transfer route are
verified as operational.
3.2.1.4.3.8.1.3 | A report of all existing Non-MPS X X
leak detector verifications shall be
displayed {and/or printed) at the
local MPS System HMI, and/or be
available to external systems such
as TMACS.
3.2.1.4.3.8.1.4 | The MPS System Non-MPS leak X

detector operation verification
shall be typical for all Non-MPS
leak detectors.

3.2.1.4.3.8.1.5 | The MPS System Non-MPS leak X X
detactor verification shall be
provided for those leak detectors
including the leak detector probe
voltage relays presented inTables
8 of Appendix B indicated as not
connected to the MPS System.

3.2.1.4.3.8.2 Display List of Non-MPS Leak X
Detectors Selected for Route ‘

3.2.1.4.3.8.2.1 The Operator shall be able to X X
select a single Non-MPS leak :
detector from a list of Non-MPS
leak detectors presented on that
MPS System HMI.

3.2.1.4.3.8.2.2 The list of Non-MPS leak detectors X X
displayed shall only contain the
Non-MPS leak detectors that have
been selected for the previously
chosen transfer route.
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3.2.1.4.3.8.2.3 The Non-MPS leak datector &
probe low voltage sensing relay
operation verification is typical for
all Non-MPS leak detectors
selected for service for a particular
route.

3.2.1.4.3.8.2.4 | The list of Non-MPS leak detector X X
relays & probe low voltage sensing
relays to be displayed shall be
provided for those leak detectors
relays & probe voltage relays
presented in Table 8 of Appendix
B indicated as not connected to
the MPS System.

3.2.1.4.3.8.3 Choose Non-MPS Leak Detector to X
be Verified

3.2.1.4.3.8.3.1 The Operator shall be able to X X
select a single Non-MPS leak
detector relay or probe low
voltage sensing relay from a list of
Non-MPS leak detectors & probe
voltage relays presented on that
MPS System HMI.

3.2.1.4.3.8.3.2 | The Non-MPS leak detector relay X
& probe low voltage sensing relay
operation is typical for all Non-
MPS leak detectors.

3.2.1.4,3.8.4 Enter Local Leak Detector Alarm X
State into MPSS
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3.2.1.4.3.8.4.1 Vaerification shall be accomplished X X
by field testing the leak detactor;
and then manually entering the
leak detector’s last state, the time
and date of verification, and the
name of the vaerifier into an MPS
System HMIL.
3.2.1.4.3.84.2 The MPS System HMI graphics for X X

each Leak Detactor Alarm shall be
color coded per Saction 3.3.7.1.

3.2.1.4.3.8.4.3 | The MPS System HMI alarms shall X X
be handled in accordance with
saction 3.3.7.4.

3.2.1.4.3.84.4 The Manual Leak Detector alarms X X
shall be provided for those Leak
Detectors presented in Table 8 of
Appendix B as not connected to
the MPS System.

3.2.1.4.3.8.4.5 After the Operator enters the X X
alarm state of the Non-MPS leak
detector or Non-MPS leak detector
probe voltage and if the
corresponding MPS System leak
detector or probe low voltage
alarm activates, the Operator shall
choose a MPS System HMI
command that acknowledges the
alarm,

3.2.1.4.3.8.4.6 If the leak detector or probe low X X
voltage alarm does not activate or
if the leak detector or probe low
voltage alarm is not acknowledged
by the Operator within 16
seconds, then the verification test
is not confirmed.
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3.2.1.4.3.8.4.7

The time limit allowed for
confirming a Non-MPS leak
detection alarm shall be 15
seconds.
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3.2.1.4.3.8.5

indicate Non-MPS Leak Detector
“*Not Verified”

3.2.1.4.3.8.5.1

If a leak detector or probe voltage
relay fails a verification test; the
verification failure shall be
indicated via a HM| to the
Operator(s) responsible for other
selected transfer routes that are
currently utilizing that leak
detector as a MPS System input.

3.2.1.4.3.8.5.2

The MPS System HMI shall display
a local message that the Non-MPS
leak detection system is not
operational; if, after a speacific time
period elapses, the Non-MPS leak
detection system confirmation by
the Operator is not received by the
MPS System.

3.2.1.4.3.8.5.3

The Non-MPS Leak Detector
Verification Test (including timer
functions) shall be halted and reset
after the leak detector test has
been indicated by the MPS System
as "Not Verified".

3.2.1.4.3.8.6

Updste Non-MPS Leak Detector
Status to “Verified”
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3.2.1.4.3.8.6.1

If both the Non-MPS leak detector
and the probe voltage relay
functional field tests are performed
successfully and acknowledged by
the HMI Operator within a
specified time period, the leak
detector is then indicated by the
MPS System as verified.

X |oZTmMO

X |<rz»

3.2.1.4.3.8.6.2

When the Non-MPS Leak
Detection and the Low Probe
Voltage Alarm is Acknowledged by
an Operator located at the HMI
with the MPS System alarm
activated, the Non-MPS leak
detector operation is indicated
“Verified" by the MPS System HMI.

3.2.1.4.3.8.6.3

When the Non-MPS Leak Detector
operation is indicated “Verified” by
the MPS System HMI, the Non-
MPS Leak Detector Verification
Tast (including timer functions)
shall be reset (stopped).

3.2.1.4.3.9

Remotely Verify Leak Detector
Operation

3.2.1.4.3.91

Determine if Remote Verifications
of Leak Detectors are Complete

3.2.1.43.9.1.1

The Operator shall be able to
select another leak detector from a
list displayed by the MPS System
HMI and repeat the verification
process until all the displayed leak
detectors are verified.
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3.2.1.4.3.9.1.2

The MPS System HMI shall display
a local message indicating that all
existing leak detectors in the
selected transfer route are verified
as operational.
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3.2.1.4.3.9.1.3

A report of all existing leak
detector verifications shall be
displayed (and/or printed) at the
local MPS System HMI, and/or be
available to external systems such
as TMACS.

3.2.1.4.3.9.1.4

The MPS System leak detector
operation verification shall be
typical for all leak detectors.

3.2.1.43.9.1.5

The MPS System leak detector
verification shall be provided for
those leak detectors including the
leak detector probe voltage relays
presented inTables 2 and 4 of
Appendix B that are shown as
directly connected to MPS
System.

3.2.1.4.3.9.2

Display List of Leak Detectors
Selected for Routs

3.2.1.4.3.9.2.1

The Operator shall be able to
select a single leak detector from a
list of leak detectors presented on
that MPS System HMI.

3.2.1.4.3.9.2.2

The list of leak detectors displayed
shall only contain the leak
detectors that have been selected
for the chosen transfer route.
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3.2.1.4.3.9.2.3 The leak detector operation
verification is typical for all leak
detectors selected for service for a
particular route.

3.2.1.4.3.9.24 The list of leak detectors to be X X
verified shall be provided for those
leak detectors relays presented in
Tables 2 and 4 of Appendix B that
have been selected for service in a
particular route.

3.2.1.4.3.6.3 Choose Leak Detectors to be X
Verified

3.2.1.4.3.8.3.1 The Opearator shall be able to X{1X |X
salect a single leak daetector from
a list of leak detectors presented
on that MPS System HMI.

3.2.1.4.3.6.3.2 | This leak detector operation is X
typical for all leak detectors
selected for service in a particular
route.

3.2.1.4.3.6.3.3 For a particular waste transfer X X
route, an Operator shall be able to
perform a MPS System functional
test by initiating a command signal
from the MPS System HMI to the
leak detectors relays and probe
low voltage sensing relays.

3.2.1.4.39.4 initate Leak Detector Test X
Condition
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3.2.1.4.3.9.4.1 For a particular waste transfer
operation, an Operator shall be
able to perform a leak detection
system functional test by initiating
a command signal from the MPS
System HMI to a leak detection
system.

3.2.1.4.3.9.4.2 | A leak detection system or probe X |X X
low voltage relay functional test
shall not shut down a waste
transfer.

3.2.1.4.3.9.4.3 | The Operator shall be able to X X
initiate a functional test for a leak
detector through MPS System
HMI.

3.2.1.4.3.9.4.4 | The simulated leak and low probe X X
voltage conditions shall be
activated by the MPS System for a
maximum of 16 seconds when
either the leak detector or probe
low voltage verification test is
started.

3.2.1.4.3.9.4.5 The route shutdown command X X
shall be inhibited for a maximum
of 16 seconds after the Leak
Detector operation verification test
is started or until the end of the
test.

3.2.1.4.3.9.5 | Monitor and Alarm Leak Detector X
or Probe Voitage Status
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3.2.1.4.3.9.5.1

The leak detector relay’s and
probe low voltage sensing relay’s
discrete Inputs shall be allowed a
maximum of 3 seconds to de-
energize and stabilize after the
leak detector operation
verification test has been started.

xX|logmo

X|<rz»

3.2.1.4.3.9.5.2

After the leak detector relay has
been de-energized, a
corresponding leak detection
alarm shall be activated.

3.2.1.4.3.9.5.3

After the Leak Detector operation
verification test is started, any
route shut down caused by this
test is inhibited for a maximum of
25 seconds.

3.2.1.43.9.54

The MPS System HMI graphics for
each Leak Detector Alarm shall be
color coded per Saction 3.3.7.1.

3.2.1.4.3.9.5.5

The MPS System HMI alarms shall
be handled in accordance with
section 3.3.7.4.

3.2.1.4.3.9.5.6

The MPS System Leak Detector
alarms shall be provided for those
{eak Detectors presented in Tables
2 and 4 of Appendix B that are
shown directly connected to the
MPS System.

3.2.1.4.3.9.6

Confirm that Leak Detector
Operated within Time Limit
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3.2.1.4.3.9.6.1

After the Operator initiation of the
leak detector verification test and
if the leak detector and probe low
voltage alarm activates, the
Operator chooses a MPS System
HMI command that acknowledges
each alarm.

xXl|logmoO

X|<xrz»

3.2.1.4.3.9.6.2

If the leak detector or probe low
voltage alarm does not activate or
if the leak detector and probe low
voltage alarm are not
acknowledged by the Operator
within 25 seconds, then the
verification test is not confirmed.

3.2.1.4.3.9.6.3

The time limit allowed for
confirming a leak detection system
functional test shall be 24
saconds.

3.2.1.4.3.9.7

Indicate Leak Detector or Probe
Voitage Relay "Not Verified”

3.2.1.4.3.9.7.1

If a leak detector or probe voltage
relay fails a verification test; the
verification failure shall be
indicated via a HMI to the
Operator(s) responsible for other
salected transfer routes that are
currently utilizing that leak
detector as a MPS System input.

3.2.1.4.3.9.7.2

The MPS System HMI shall display
a local message that the leak
detection system is not
operational; if, after a specific time
period elapses, the leak detection
system confirmation by the
Operator is not received by the
MPS System.
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3.2.1.4.3.9.7.3

The Leak Detector Verification
Test (including timer functions)
shall be haltad and reset after the
leak detector test has been
indicated by the MPS System as
“Not Verified".

X |OZL MO

X|<rzZz»r

3.2.1.4.3.9.8

Update Leak Detector Status to
“Verified"

3.2.1.4.3.9.8.1

If both the leak detector and the
probe voltage relay functional
tests are performed successfully
and acknowledged by the HMI
Operator within a specified time
period, the leak detector is then
indicated by the MPS System as
verified.

3.2.1.4.3.9.8.2

When the Leak Detection and the
Low Probe Voltage Alarm is
Acknowledged by an Operator
located at the HMI with the Leak
Detection Alarm activated, the
leak detector operation is indicated
“verified” by the MPS System HMI.

3.2.1.4.3.9.8.3

When the Leak Detector operation
is indicated “verified” by the MPS
System HMI, the Leak Detector
Verification Test (including timer
functions} shall be reset {stopped).

3.2.1.4.3.10

Determine Category of Equipment
to be Verified
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3.2.1.4.3.10.1

One tank farm operator at any
MPS HMI shall be able to verify
the functional operation or setup
of all components of the MPS
System equipment for each
particular transfer route prior to
performing a transfer,

X|oEmMD

X|<rz>»

3.2.1.4.3.10.2

Transfer route equipment selection
is required to be completed prior
to starting the route verification
mode.

3.2.1.4.3.10.3

The Operator shall have selected
one of the six transfer routes for
verification prior to selecting an
equipment category for
verification.

3.2.1.4.3.104

A MPS System HMI Display
presents a menu for selecting a
particular MPS System equipment
category for verification.

3.2.1.4.3.10.5

The MPS System HMI equipment
category selection display also
displays whether or not all the
equipment in that category has
been verified.

3.2.1.4.3.10.6

The equipment category
verification mode is initiated when
a category selaection for a
particular route is made by an
Operator at a MPS System HML.
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3.2.1.4.3.10.7 The Operator shall be able to
select a different category of
equipment and verify all the
equipment in that category and
repeat this process until all
equipment of all the categories for
a selected transfer route are
verified.

3.2.1.4.3.10.8 The following shall be the different X X
categories of equipment that are
verified prior to a waste transfer:

3.2.1.4.3.10.9 Once all the equipment X X
verifications of all the categories
for a selected transfer route are
completed and the pit cover blocks
are verified as installed, the shift
supervisors administrative approval
is required to complete the route
verification mode of operation.

3.2.1.4.3.11 Determine if Equipmant X
Verifications are Complete

3.2.1.4.3.11.1 The Operator shall be able to X X
select a different category of
equipment and verify all the
aquipment in that category and
repeat this process until all
equipment of all the categories for
a selected transfer route are
verified.

3.2.1.4.3.12 Supervisor Approves Transfer X

3.2.1.4.3.121 The shift supervisors X X
administrative approval is required
to complete the route verification
mode of operation.
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3.2.1.4.3.12.2 The Shift Supervisor approval shall
be accomplished by manually
entering the transfer route
identification, the time and date of
approval, and the name of the
supervisor into an MPS System
HMI.

3.2.1.43.123 The MPS System HMI shall display X X
a local message indicating that the
selected transfer route is approved
as operational.

3.2.1.4.3.12.4 The Supervisor’'s name shall be X X
authenticated by the log in
process.

3.2.1.4.4 Perform Transfer X

3.2.1.4.4.1 Monitor Incorrect Manual Valve X
Positions

3.2.1.4.41.1 Manually Enter Valve Position Into X
MPSS

3.2.1.44.1.1.1 When a field Operator stationed at X X
a waste transfer valve that is not
connected to the MPS System
alerts a control room Operator that
there is a misrouting or valve in an
incorrect position, the control
room Operator will manually
shutdown that transfer route.

3.2.1.4.4.1.1.2 Manual Valve Position entry shall X X
be accomplished by manually
entering the transfer vaive's last
position, the time and date of
entry, and the name of the
Operator doing the entry into an
MPS System HMI.
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each Incorrect Valve Position
Alarm shall be color coded per
Section 3.3.7.1.
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3.2.1.44.1.1.4

The Manual Valve Position
Indication shall be provided for
those transfer valves presented in
Tables 9, 10, 13, and 14 of
Appendix B as not connected to
the MPS System.

3.2.1.44.2

Monitor Non-MPS Leak Detection
Devices

3.2.1.4.4.2.1

Manually Enter Alarm State into
MPSS

3.2.1.4.4.2.11

When a field Operator stationed at
a leak detection device that is not
connected to the MPS System
alerts a control room Operator that
there is a leak, the control room
Operator will manually shutdown
that transfer route.

3.2.1.4.4.2.1.2

Alarm state entry shall be
accomplished by manually entering
the leak detector’s last state, the
time and date of entry, and the
name of the Operator doing the
entry into an MPS System HMI.

3.2.1.4.4.21.3

The MPS System HMI graphics for
each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

3.2.1.44.2.1.4

The MPS System HMI alarms shall
be handled in accordance with
saction 3.3.7.4.
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3.2.1.4.4.2.1.5 The Non-MPS Leak Detector X X
alarms shall be provided for those
Leak Detection devices presented
in Table 8 of Appendix B as not
connected to the MPS System.
3.2.1.44.3 Monitor MPSS Leak Detectors X
3.2.1.4.4.3.1 Monitor leak detection signals. X
3.2.1.44.3.1.1 When leak detector is Safety class X
then MPS System SSC is Safety
Class
3.2.1.4.4.3.2 MPSS Leak Detected Alarm X
3.2.1.443.2.1 immediate identification of the XI1X X

source of a master pump
shutdown command signal will be
available in the form of an alarm at
any HMI and will be available to be
communicated as data to the
TMACS central station via HLAN.

3.2.1.4.4.3.2.2 | The MPS System shall be able to XXX
alarm and identify which MPS
System input (e.g., leak detectors,
manual push button, existing MPS
relay inputs, etc.) caused a master
pump shutdown.

3.2.1.4.4.3.2.3 | Any tank farm Operator at any XX |X
MPS HMI ghall be able to monitor
the real-time status of the MPS
System utilizing the WTA mode of
operation described above

3.2.1.4.4.3.2.4 | The MPS System HMI alarms shall X X
be handled in accordance with
section 3.3.7.4.
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3.2.1.4.43.2,5

The MPS System HMI graphics for
each Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

X |lozgmo

X |<rrz>»

3.2.1.4.4.3.2.6

The Leak Detector alarms shall be
provided for those Leak Detection
devices prasented in Tables 2 and
4 of Appendix B as directily
connected to the MPS System.

3.2.1.4.4.3.2.7

Leak detection system/MPS
System interfaces shall be failsafe,
that is, upon loss of signal, a leak
detection signal shall be initiated.

3.2.1.4434

MPSS Leak Detector Malfunction
Alarm

3.2.1.4.4.3.4.1

Immediate identification of the
source of a master pump
shutdown command signal will be
available in the form of an alarm at
any HMI and will be available to be
communicated as data to the
TMACS central station via HLAN

3.2.1.4.4.3.4.2

The MPS System shall be able to
alarm and identify which MPS
System input (leak detectors,
manual push button, existing MPS
relay input, etc.) caused a master
pump shutdown.

3.2.1.4.43.4.3

A detected failure of the Leak
Detection System shall cause an
output signal to be transmitted to
the MPS System.

3.2.1.4.43.44

The MPS System HMI alarms shall
be handled in accordance with
section 3.3.7.4.
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3.2.1.4.4.3.4.5 | The MPS System HMI graphics for X X
each Leak Detector Malfunction
Alarm shall be color coded per
Section 3.3.7.1.
3.2.1.4.4.3.4.6 The Leak Detector Maifunction X X

alarms shall be provided for those
Leak Detection devices presented
in Tables 2 and 4 of Appendix B
as directly connected to the MPS
System and as including a low
probe voltage relay.

3.2.1.4.4.3.4.7 Leak detection system/MPS X
System interfaces shall be failsafe,
that is, upon loss of signal, a leak
detection signal shall be initiated.

3.2.144.4 Monitor Incorrect Valve Positions X
3.2.1.4.4.4.1 Alarm Incorrect Valve Position X
3.2.1.44.41.1 For each transfer the MPS System XXX

shall be able to interlock the
appropriate transfer pump so as to
be able to shut it down if an
incorrect transfer valve paosition is
detected.

3.2.1.4.4.4.1.2 | The MPS System shall monitor X X
correct transfer valve position for
six simultaneous waste transfers.

3.2.1.4.4.4.1.3 For each transfer the MPS System X |X|X
shall alarm and identify which
incorrectly positioned valve caused
a master pump shutdown.

3.2.1.44.4.1.4 The MPS System HMI alarms shall X X
be handled in accordance with
section 3.3.7.4.
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3.2.1.4.4.5

initiate Manual Route Shutdown

3.2.1.4.4.5.1

Manually initiate Route Shutdown

3.2.1.4.4.5.11

The Operator shall be able to
manually shutdown one of six
routes if any of the following
events occur:

3.2.1.44.5.1.2

The Route Shutdown pull-switches
for the six simultanecusly
operating transfers shall be located
at the 241-AZ-271 Control Room.

3.2.1.44.5.1.3

For each transfer route in
operation, there shall be a manual
push button located on each MPS
System HMI that initiates a manual
master pump shutdown for that
route.

3.2.1.445.1.4

The manual pull-switches shall be
designated as Safety Class

3.2.1.4.4.5.2

Alarm Route Manual Shutdown

3.2.1.4.4.5.2.1

The MPS System shall be able to
alarm and identify which MPS
System input (leak detectors,
manual push-button, existing MPS
relay inputs, etc.) That caused a
master pump shutdown.

3.2.1.4.45.2.2

The MPS System HM! graphics for
each Route Manual Shutdown
Alarm shall be color coded per
Section 3.3.7.1.

3.2.1.4.45.2.3

The MPS System HMI alarms shall
be handled in accordance with
saection 3.3.7.4.
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3.21.44.5.24

The Route Manual Shutdown
alarms shall be provided for those
Route Manual Shutdown pull-
switches for the six
simultaneously operating transfers
located at the 241-AZ-271 Control
Room.

X0 mo

X |Hnm-~

X|<r-rzr

3.2.1.4.4.5.3

Manually Initiate All-Route
Shutdown

3.2.1.4.4.56.3.1

If an All-Route Shutdown puli-
switch is pulied by an Operator
located in 200 East, all transfer
pumps in 200 East and; if and only
if, a crossite transfer is in
progress; 200 West are shut
down.

3.2.1.4.45.3.2

The All-Route Shutdown pull-
switches shall be located at the
AN, AZ, AW & AP instrument
buildings and at the 242-S
Evaporator control room.

3.2.1.4453.3

The manual pull-switches shall be
designated as Safety Class.

3.2.1.44.54

Alarm All-Route Manual Shutdown

3.2.1.4.4.5.4.1

The MPS System shall be able to
alarm and identify which MPS
System input (leak detectors,
manual push-button, existing MPS
relay inputs, etc.) That caused a
master pump shutdown.

3.2.1.4.45.4.2

An All-Route Shutdown Alarm
shall be displayed on the MPS
System HMI's.
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3.2.1.4.4543

The MPS System HMI graphics for
each All-Route Manual Shutdown
Alarm shall be color coded per
Section 3.3.7.1.

xX|joxmo
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3.2.1.4.45.4.4

The MPS System HMI alarms shall
be handled in accordance with
section 3.3.7.4.

3.2.1.4.45.45

The All-Route Manual Shutdown
alarms shall be provided for those
All-Route Manual Shutdown puill-
switches shall be located at the
AN, AZ, AW & AP instrument
buildings and at the 242-S
Evaporator control room.

3.2.1.4.4.6

initiate Automatic Route
Shutdown

3.2.1.4.4.6.1

Compare MPS Elements to MPS
Elements Selected for a Transfer
Route

3.2.1.4.4.6.1.1

The MPS System shall be
programmed to allow MPS System
inputs to be associated with six
simultaneously operating waste
transfers .

3.2.1.4.4.6.1.2

The MPS System shall be able to
interlock the appropriate transfer
pump so as to be able to shut it
down if a MPS System input
selected for a transfer route is
detected.

3.2,1.4.46.1.3

The MPS System shall use existing
relays as input signals that reflect
an existing master pump
shutdown command. -
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3.2.1.446.1.4

The function {FFBD 4.4.6} shall be
identified as Safety Class

X |<rz>»

3.2.1.4.4.6.2

Manually Initiate Element Bypass

3.2.1.4.4.6.2.1

During a transfer, the Route
Shutdown function shall be able to
be bypassed by an Operator
located at a MPS System HMI
allowing the waste transfer to
continue operation.

3.2.1.4.46.2.2

The shift supervisors
administrative approval is required
to perform an element bypass
operation.

3.2.1.44.6.2.3

The element bypass operation
shall be accomplished by manually
entering into an MPS System HMI:
1) the MPS System element
identification, 2) the time and date
when the bypass is enabled, and
3) the name of the Supervisor
sanctioning the element bypass
operation.

3.2.1.4.46.24

The Supervisor’'s name shall be
authenticated by the MPS System
log in process.

3.2.1.4.4.6.3

Updste MPS System Input Element
Status to "Bypassed”

3.2.1.4.4.6.3.1

The MPS System shall identify
any MPS System input that has
been bypassed.

3.2.1.4.4.6.3.2

The MPS System shall identify any
MPS System input that is
bypassed that is in an alarm state.

211



HNF-SD-W314-T1-012

Rev. 3

Section
Paragraph
Number

Tite

Level of
Assembly

inspection of

LrXxm

T

3.2.1.4.4,6.3.3

Every MPS System Input Element
shall be capable of being manually
bypassed.
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3.2.1.4.4.6.4

Compare MPS System Selected
Elements to Bypassed Elements

3.2.1.4.4.6.4.1

The MPS System shall have the
ability to identify any MPS System
input that has been bypassed.

3.2.1.4.4.6.4.2

Every MPS System Input Element
shall be capable of being manually
bypassed.

3.2.1.4.4.7

Transfer Pump Shutdown

3.2.1.4.4.71

De-Energize Route Shutdown Loop

3.2.1.4.4.7.1.1

Part of the MPS System shail be
designed as failsafe.

3.2.1.4.47.1.2

A Route Shutdown command is
initiated by a MPS System PLC if
either a leak is detected, an
existing MPS relay is de-energized,
an incorrect valve position is
sensed, an Operator pulls a
Manual Shutdown pull-switch, or
the PLC receives a Route
Shutdown command via a de-
energized route shutdown loop
from another MPS System PLC.

3.2.1.4.4.7.1.3

A Route Shutdown Loop shall
connect all the MPS PLCs in the
200 East Area.

3.21.44.7.14

The function FFBD 4.4.7.1 shall be
identified as Safety Ciass

3.2.1.44.7.2

Alarm Route Shutdown
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3.2.1.4.4.7.21 An Alarm shall be activated
immediately after a route
shutdown is initiated to identify to
the Operator(s) what route is
being shut down.

3.2.1.4.4.7.2.2 | A MPS alarm message shall be X X
displayed at all MPS System HMIs
in all modes of operation.

3.2.1.4.4.7.2.3 | The MPS System shall present a X X
route shutdown alarm for each
route.

3.2.1.4.4.7.3 Compare Pump Interiocks to X
interlocks Selected For Transfer
Route

3.2.1.4.4.7.3.1 The MPS System shail be able to X | X | X
interlock the appropriate transfer
pump so as to be able to shut it
down if a selected MPS System
Input is detected.

3.2.1.44.7.3.2 The MPS System shall not be able X X
to shut down other transfer pumps
that are not associated or selected
with the detected MPS System
Inputs.

3.2.1.4.4.7.3.3 | The function FFBD 4.4.7.3 shall be X
identified as Safety Class

3.2.1.4.4.74 De-energize Selected Pum, X
Interlock(s) :
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3.2.1.4.4.7.4.1 For each waste transfer route, the
MPS System shall interiock the
appropriate transfer pump(s) so as
to be able to shut it down .
automatically if a MPS System
Input selected for that route is
detected.

3.2.1.4.4.7.4.2 | The MPS System outputs shall XX |X
switch relays to accomplish an
automatic shutdown interlock with
each of the waste transfer pumps
maotor control centers {MCCs).

3.2.1.4.4.7.4.3 | The transfer pump interlocks shall X X
be provided for those transfer
pumps presented in Table 5 of
Appendix B.

3.2.1.4.4.7.4.4 | The MPS System HMI shall display XX |X
the actual waste transfer pump
running status changes as alarms.

3.2.1.4.4.7.5 Verify Transfer Pump Shutdown X

3.2.1.4.4.7.5.1 The MPS System shall present X | X X
transfer pump running status
determined by auxiliary contacts
on the motor starter to provide a
pump stopped confirmation to the
Operator after a route shut down.

3.2.1.4.4.7.5.2 The MPS System HMI graphics for X X
each transfer pump running status
shall be color coded per Section
3.3.7.1.

3.2.1.4.4.7.5.3 The transfer pump running status X X
shall be provided for thoss transfer
pumps presented in Table 5 of
Appendix B.
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3.2.1.4.4.7.5.4 For the following pumps, the XX |X
pump run status shall be manually
determined and entered into the
MPS System via a HMI,
3.2.1.4.4.7.5.%5 | The function FFBD 4.7.7.4 shall be X
identified as Safety Class
3.2.1.4.4.8 Monitor Existing MPS System X
3.2.1.4.4.8.1 Monitor and Alarm Existing MPS X
Relay
3.2.1.4.4.8.1.1 A Route Shutdown command shall X[X|X

be initiated if an existing MPS
relay input is de-energized.

3.2.1.4.4.8.1.2 An alarm shall be activated on the XX |X
MPS System HMI immediately
after a Route Shutdown command
is initiated to identify the source
of the command activation.

3.2.1.4.4.8.1.3 | The existing MPS System consists X X
of leak detection systems and
other devices which are connected
in series to interposing
electromagnetic relays.

3.2.1.4.4.8.1.4 | During a waste transfer the MPS X [X | X
System shall have the ability to
alarm and identify which MPS
System input (existing MPS relay
inputs, etc.) caused a route
shutdown for every simultaneously
operating transfer.

3.2.1.4.4.8.1.5 The MPS System HMI graphics for X|IX |X
each MPS Relay Input Alarm shall
be color coded per Section
3.3.7.1.
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3.2.1.4.4.8.1.6 | The MPS System HMI alarms shall X |X X
be handled in accordance with
section 3.3.7.4.
3.2.1.4.4.8.1.7 The MPS Relay Input alarms shall X IX |X
be provided for those MPS Relays
presented in Table 7 of Appeandix
B.
3.2.1.4.4.8.1.8 The function 4.4.8.1 shall be X
identified as Safety Class
3.2.1.4.4.8.2 Manually Enter Alarm Sourcae into X | X
MPSS
3.2.1.4.4.8.2.1 After a device that is connected to X X

the MPS System via an existing
MPS relay is identified as the
source of a Route Shutdown, the
control room operator will enter
the leak detector state change into
the MPS System HMI to
communicate and document the
cause of the route shutdown.

3.2.1.4.48.2.2 Alarm state entry shall be X X
accomplished by manually entering
the last state of the MPS Relay
Connected Device, the time and
date of entry, and the name of the
Operator doing the entry into an
MPS System HMI.

3.2.1.4.4.8.2.3 | The MPS System HMI graphics for X X
aach Leak Detector Alarm shall be
color coded per Section 3.3.7.1.

3.2.1.4.4.8.2.4 | The MPS System HMI alarms shall X X
be handled in accordance with
section 3.3.7.4.

216



HNF-SD-W314-T1-012

Rev. 3

Section

Paragraph
Number

Tite

Level of
Assembly

inspection of

P XxXm

4 wm-o

Y

3.2.1.4.48.25

The MPS System alarms shall be
provided for those devices
presented in Table 7 of Appendix
B as connected to an existing MPS
Relay.

x|logmo
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3.2.1.4.4.9

De-Energize Route Transfer Pumps

3.2.1.4.4.91

Verify Transfer Pump(s) De-
Energized

3.2.1.44.9.11

The MPS System shall present
transfer pump circuit breaker
status to the Operator determined
by the sensing of the pump motor
starter control power.

3.2.1.4.4.9.1.2

The MPS System HMI graphics for
each transfer pump running status
shall be color coded per Section
3.3.7.1. '

3.2.1.449.13

The transfer pump running status
shall be provided for those transfer
pumps presented in Table 5 of
Appendix B.

3.2.1.4.4.9.2

Resst Route Shutdown Loop

3.2.1.4.4.9.2.1

A Route Shutdown event requires
acknowledgment by an Operator
actuating the Route Shutdown
Reset command on a MPS System
HMI.

3.2.1.4.4.10

Annunciate Waste Transfer Alarms
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3.2.1.4.4.10.1 All MPS System alarms shall be X X
displayed in a set of MPS HMI
graphical screens that simplify the
presentation of approximately 200
alarms.
3.2.1.4.4.10.2 All simultaneously operating waste X X
transfer routes shall be displayed
on the Waste Transfer
Annunciator set of MPS HMI
graphical screens,
3.2.1.4.4.10.3 The running status of all waste X X

transfer pumps shall be displayed
on the Waste Transfer
Annunciator set of MPS HMI
graphical screens.

3.2.1.4.4.10.4 The dynamic analog data X
associated with all waste transfer
routes shall be displayed on the
Waste Transfer Annunciator set of
MPS HMI graphical screens.

3.2.1.4.4.10.5 All MPS alarms shall be identified X X
on the Waste Transfer
Annunciator set of MPS HMI
graphical screens as to whether or
not they are associated with a
transfer route utilizing an alarm
prioritizing scheme.

3.2.1.4.4.10.6 An alarm for each transfer pump X X
shall be provided indicating that
the pump’s circuit breaker is
closed when the pump has not
been selected for service in any
transfer route.
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3.2.1.4.4.10.7

All MPS System alarms and
parameters shall be available to
TMACS and other authorized users
via HLAN connections.

xX|ogmo
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3.2.1.4.4.10.8

Process lines on the MPS System
HMI displays shall be color-coded
as specified in Section 3.3.7.1.

3.2.1.4.4.10.9

Pump operation indication shall be
color-coded on the MPS System
HMI graphic displays as specified
in Section 3.3.7.1.

3.2.1.4.4.10.10

By clicking an alarm on the HMI,
an Operator shall be automatically
taken from the active alarm
summary list screen to the graphic
screen displaying the alarm,

3.2.1.5

Post-Transfer Flush

3.2.1.6.0

Post-Transfer Valve Line-Up

3.2.1.7.0

Supervisor's Approval

3.2.1.7.0.1

An Administrative approval shall
be required prior to releasing the
route for use by other transfers.

3.2.1.7.0.2

Supervisor approval shall be
accomplished by inputting the
waste transfer identification, the
time and date of the approval, and
the name of the Supervisor doing
the approval.

3.2.1.8.0

Reset Transfer Route
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3.2.1.8.0.1

The Operator shali be able to reset
each of the six simultaneous
waste transfer routes
independently.

X{ogxmO
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3.2.1.8.0.2

The MPS System shall prevent a
transfer route reset if any of the
selected transfer pump circuit
breakers are closed {energizing the
pump motor).

3.2.1.8.0.3

Transfer Route Reset shall be
initiated by the Operator via a MPS
System HMI.

3.2.1.9.0

Choose Post-Transfer Flush Mode

3.2.1.9.0.1

After a Route Shutdown, the
Operator shall either select the
Post-Transfer Flush Mode or not.

3.2.2

Physical Characteristics

3.2.2.1

Whaight limit: Not applicable to this
speacification.

3.2.2.2

Access for Maintenance:

3.2.2.2.1

The MPS System indoor
components shall be able to fit
and be accessible for all required
maintenance inside the instrument
buildings and operating centers
listed in section 3.2.1.1.5 and as
shown on drawings referenced in
the PICD, HNF-SD-W314-PiCD-
001.
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3.2.2.2.2 The MPS System outdoor X
components shall be located to
not obstruct vehicle access to pits
and tanks while remaining
accessible for all required
maintenance.
3.2.2.3 Requirements for transport and X
storage: Not applicable to this
specification.
3.2.2.4 Durability factors: Not applicable X
to this specification.
3.2.25 Health and Safety Criteria: X
3.2.2.5.1 The MPS System outdoor X
components shall be located
outside of any pits and shielded
from radiation from the pits cover
block. '
3.2.2.6 Security criteria: Software security X
requirements are found in section
3.2.1.1.
3.2.2.6.1 The MPS System combonents X
shall be lockable to prevent
unauthorized access to the
systems electronics.
3.2.2.7 Vulnerability factors: Not X
applicable to this specification.
3.2.3 Reliability X
3.2.31 The Master Pump Shutdown X
system shall have a design life of
35 years.
3.2.3.2 Fault Detection/Fault Isolation X
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3.2.3.3 Mission Time & System X

Availability

3.23.4 Overall System Reliability X

3.24 Maintainabllity X
3.2.4.1 Mean time to Repair: X

3.25 Environmental Conditions. X
3.2.5.1 Natural Environments. X
3.2.5.1.1 Ambient Air Temperature. X
3.2.5.1.2 Soil Temperature X
3.25.1.3 Seismic Loads. X
3.25.1.4 Wind Loads. X
3.2,5.1.5 Snow Loads X
3.2.5.1.6 Relative Humidity X
3.2.56.1.7 Surface Precipitation X
3.2,5.1.8 Hail Events X
3.2.5.1.9 Sand and Dust X
3.2.5.10 Solar Radiation X
3.5.2.1.11 Glaze X
3.2.5.1.12 Ashfall Events X
3.2.5.1.13 Dead Loads X
3.2.5.1.14 Thermal Forces X
3.2.5.1.156 Creep and Shrinkage Forces X
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3.2.5.1.16 Load Combinations and Allowable X
Stresses
3.2.5.2 Induced Environment. X
3.2.5.2.1 Waste Properties X
3.2.5.2.2 Radiation Tolerance X
3.2.5.2.2.1 Inside Pit Radiation Level X
3.2.5.2.2.2 Background Radiation Level X
3.2.5.3 MPS System HMI Location X
Environments
3.2.5.3.1 Temperature X
3.2.5.3.2 Relative Humidity X
3.2.5.3.3 Earthquake Loads X
3.2.5.3.4 Induced Environments X
3.2.6 Transportability X
3.2.7 Flaxibility and Expansion X
3.3 Design and Construction. X
3.3.1 Materials, Processes and Parts. X
3.3.1.1 Electrical equipment enclosures for X
outdoor locations shall have a
minimum rating of NEMA ICS 6,
Type 4.
3.3.1.2 All electrical systems shall comply X
with NFPA 70, UL 508A and DOE
Order 6480.1a, Div. 16 as
applicable.
3.3.1.3 Electrical materials and equipment X
shall be UL or FM tested
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3.3.1.4 Onsite acceptance testing shall be X
required for each major system.
3.3.1.5 The following list of operational X
support equipment shall be
required:
3.3.1.6 MPS System electronics shall be X

modular and plug in to facilitate
repairs by replacing failed parts
with uninstalled plug-in spares that
shall be stored onsite.

3.3.1.7 The TFLAN communication media X
shall be capable of supporting
closed circuit television (CCTV)
signals and voice transmission
signals.

3.3.1.8 During the design of facilities, X
optimization principles, as
discussed in ICRP Publication 37,
shall be utilized in developing and
justifying facility design and
physical controls.

3.3.2 Electromagnetic Radiation. X 1X
3.3.3 Identification and Marking. X
3.3.3.1 New equipment and/or X

modifications to existing
equipment shall be labeled in a
standardized format in accordance
with the tank farm labeling
program procedure 6-TF-100 as
specified in HNF-iP-0842, Volume
It, Section 6.1, Rev. Oa.
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3.3.3.2 A master equipment list consisting X
of electronic database for
structures, systems, and
components shall be generated in
accordance with HNF-IP-0842,
Volume I, Section 6.1, Rev. Oa.
3.3.33 Operations and Maintanance X
Drawings (as-built H-14 essential
| drawings) shall be prepared as the
system master drawings showing
as-built configuration changes in
accordance with HNF-IP-0842,
Volume 1V, Section 4.25, Rev.
Oa.
3.34 Workmanship X
3.3.5 Interchangeability X
3.3.6 Safety X
3.3.6.1 The MPS System shall shut down X
a waste transfer upon detection of
a leak.
3.3.6.2 The MPS System shall have a X
failsafe interlock to shut down any
waste transfer operation.
3.3.6.3 Nuclear Safety X
3.3.6.31 Safety Classification X
3.3.6.3.1.1 No Components of the MPS X
System are required to survive or
operate during a seismic event
3.3.6.3.1.2 No safety Class power shall be X
required if MPS System is failsafe.
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3.3.6.3.1.3

No single component of the MPS
System shall prevent the MPS
System to perform its Safety Class
function.

X |<rz»

3.3.6.3.1.4

Physical separation of redundant
wiring shall not be necessary.

3.3.6.3.1.5

Isolation between MPS System
Safety Class Signals and non
Safety Class signals shall not be
required,

3.3.6.3.1.6

Commercial grade components
used for Safety Class service shall
be tested to ensure that they will
perform the intended safety
function.

3.3.6.3.2

Flammable Gas Hazardous
Environment

3.3.7

Human Performance/Human
Engineering.

3.3.7.1

Graph Screen Color Coding.

3.3.7.1.1

Process pipe Lines on the screens
are color-coded.

3.3.7.1.2

Transfer Pump Operation
Indication on the MPS System HMI
displays shall be color-coded as
follows:

3.3.7.1.3

Transfer Valve Position Indication
on the MPS System HMI displays
shall be color-coded as follows:

3.3.7.1.4

Leak Detector Operation Indication
on the MPS System HMI displays
shall be color-coded as follows:
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3.3.7.1.5 Existing MPS Relay Operation
Indication on the MPS System HMI
displays shall be color-coded as
follows:

3.3.7.2 The MPS System shall have a X X
double confirmation command
sequence for inputting all operator
commands.

3.3.7.3 Shutdown Parameters. X

3.3.74 Alarm Handling. X

3.3.7.41 Alarm conditions shall produce red X X
flashing alarm indication on the
MPS System HMI displays, along
with audible beeps originating
from the HMI.

3.3.7.4.2 Alarm history shall be displayed on X X
the MPS System HMIs in organized
groups and prioritized.

3.3.7.4.3 The MPS System shall print alarm X X
messages in the sequence as it
occurs with time and date on MPS
System printers located at all
operations centers.

3.3.7.44 The MPS System shall log alarms X X
to computer disk in the sequence
as it occurs with time and date.

3.3.7.45 The MPS System shall log the X X
operator acknowledgment of each
alarm to computer disk and print a
message recording the alarm
acknowledgment.
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3.3.7.4.6 An MPS System HMI alarm X X

summary display shall show the
alarm function status (enabled or
disabled) for all alarms.

3.3.7.4.7 Enabling/disabling of alarms shall X X
be accomplished automatically by
the MPS System software program
or manually at a shift supervisor or
systems administrator security
level only.

3.3.7.4.8 The MPS System shall log the X X
enabling and disabling of alarms
with the user designator, time,
and date of action.

3.3.749 All MPS System alarms shall have X
re-alarm time delay capability and
all analog alarms shall have dead
band capability.

3.3.7.4.10 All MPS System alarms and X b ¢
parameters shall be available to
TMACS and other authorized users
via HLAN connections.

3.3.7.4.1 All MPS System alarms shall be X X
displayed in a set of MPS System
HMI graphical displays that
simplify the presentation of
approximately 200 alarms.

3.3.7.4.12 All MPS System alarms shall be X X
handled at each MPS System HMI
as follows:
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3.3.7.5

Each control davice shall be in
accordance with NUREG 0700,
Section 6.4, and MIL-STD-1472E,
Section 5.4, in accordance with
DOE 6430.1a, Section 1300-
12.4.7,

X |<rz»

3.3.7.6

Each display device shall be in
accordance with NUREG 0700,
Sections 6.5 and 6.7, and MIL-
STD-1472E, Section 5.2, in
accordance with DOE 6430.1a,
Section 1300-12.4.6.

3.3.7.7

£ach warning and annunciator
shall be in accordance with
NUREG 0700, Sections 6.2 and
6.3, and MIL-STD-1472E, Section
5.3, in accordance with DOE
6430.1a, Section 1300-12.4.8.

3.3.7.8

The MPS System HMI shall be able
to be operated by color blind
operators.

3.3.7.9

Project W-314 HMIs shall integrate
seamiessly with Project W-211
HMis.

3.3.7.9.1

Human-Machine Interface (HMI)
software shall be the same for all
current TWRS projects (W-211,
W-314 and W-320}.

3.3.7.9.2

HMI standards document shall be
generated for use with the
common HMI application software.
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3.3.7.9.3 PLC programming software shall X
be the same for the W-211, W-
521, and W-314 projects.
3.3.7.94 PLC manufacturer and model shalil X

be the same for the W-211, W-
521, and W-314 projects.

3.3.7.95 A Software Control Matrix which X
explains for the W-211 and W-314
projects how the control system
software is being configured,
documented and controlled shall
be developed.

3.3.7.9.6 HMI applications for different X
projects in the same tank farms

shall be combined through the use
of the Citect “include” function (or

| equal).
3.4 Documentation X
3.4.1 Records, documents, and X X

document control pertinent to
design functions shall be in
accordance with HNF-PRO-224
and HNF-PRO-233.

3.4.2 Drawings shall be prepared X X
according to the formats set forth
in HNF-PRO-242 Rev.0,
“Engineering Drawing
Requirements.”

343 Loop diagrams in accordance with X X
ANSI/ISA-55.4 shall be provided
for each input and output

connected to the MPS System .
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>

3.44 Logic diagrams in accordance with
ANSI/ISA-55.2 or equivalent (e.g.,
Control Pius) shall be provided for
each MPS System controlled
device (pump, valve, etc.) and for
each HMI alarm.

3.4.5 Software documentation shall be X X
prepared, released, and revised in
accordance with RPP-PRO-309.

3.5 Logistics X

3.5.1 Maintenance X

3.5.1.1 The MPS System maintenance X
support environment shall be
existing onsite maintenance and
procurement organizations which
currently serve the Hanford tank
farms.

3.5.1.2 Electrical MPS System wiring X
materials shall be readily available
from local commercial suppliers in
bulk quantities.

3.5.1.3 MPS System electronics shall be X
modular and plug-in to facilitate
repairs by replacing failed parts
with uninstalled plug-in spares that
are stored onsite.

3.5.1.4 An MPS System operator trainer X
shall assist systems administrators
in the updating of MPS System
software, maintaining software
configuration and the diagnosing
of software bugs.
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3.5.1.5

MPS System network maintenance
which includes the TFLAN
communication network and the
TMACS interface shall be
performed onsite.

X|<rz»

3.5.1.6

Fully Remote Maintenance and
Operation.

3.5.1.7

Limited Contact Maintenance and
Operation.

3.5.1.8

Full Contact Maintenance and
Operation.

3.5.1.9

Isolating devices shall be provided
for each MPS System power
supply. The locking device shall be
designed to accept a lockout
devicae.

3.5.2

Supply

3.5.2.1

The system design shall , to the
greatest extent practible, use
readily available parts and
components.

3.6.3

Facllity and Facllity Equipment

3.5.3.1

The following new diagnostic
equipment shall be required.

3.5.3.2

Space in an existing air-
conditioned facility shall be made
available for housing the MPS
System operator trainer.

3.6

Personnel and Training

3.6.1

Personnel
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3.6.1.1 MPS System shall require qualified X
tank farm operators.
3.6.1.2 Electrical MPS System X
maintenance shall be performed by
qualified electricians.
3.6.1.3 Electronic maintenance shall be X
performed by Certified onsite
instrument/computer technicians.
3.6.1.4 Software maintenance shall be X
performed by qualified onsite
systems administrators.
3.6.1.5 MPS System network X
maintenance, which includes the
PLC-to-PLC communications
network and the TMACS interface
shall be performed by qualified
onsite telecommunications
technicians.
3.6.2 Training X
3.6.2.1 An Operator Training System X
{OTS) shall be provided as
described below to assist on-the-
job training for the MPS System.
3.6.2.2.1 OTS General Requirements X
3.6.2.2.1.1 The OTS shall be off line and X
independent of the MPS System.
3.6.2.2.1.2 The OTS shall be portabie. X
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3.6.2.2.1.3

The OTS shall consist of three
Human-Machine Interface (HMI)
desk-top PC’s: two operator
stations and one instructor station
and two PLCs mounted in a Nema
12 enclosure.

X |<-rz>
B

3.6.2.21.4

Each of the three operator stations
shall provide the same human
machine interface as an actual
MPS System operator station as
described in Section 3.2.

3.6.2.2.1.5

The Instructor’s station shall have
the capability of simulating each
of the field inputs to the MPS
System and monitoring each of
the MPS Systems outputs.

3.6.2.2.1.6

In addition to all of the operations
functionality provided by the MPS
System hardware and software,
the OTS shall provide a sample of
each MPS System field device for
maintenance personnel training
and software development
purposes.

3.6.2.2.2

OTS PLC Requirements

3.6.2.2.3

OTS HMI Requirements

3.6.2.2.4

OTS Simulation Requirements

3.6.2.25

OTS Integration Requirements

3.6.2.3

Mock-up training on actual MPS
System components shall be
required.

XXX |X X

3.7

Major Component Characteristics
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5.1

5.1.1

5.1.2

5.1.3

5.1.4

HNF-8D-W314-TI-012
Rev. 3

Notes
Definitions
Simultaneous Waste Transfers

Simultaneous waste transfers is defined as two or more independent transfer routes
are being used at the same time where independent is defined as the waste in each
route is isolated from the waste in the other routes. A simultaneous transfer can
have the same sources, pits, or destinations but they cannot use the same linas,
pumps, jumpers and valves.

Transfer Route Interference(s)

A transfer route interference is when two or more transfer routes use the same line,
valve, jumper or pump and their associated leak detectors, MPS relays, etc..

MPS System Mean Time To Repair

The MPS System Mean Time To Repair is defined as the mean time to repair any
component of the MPS System and does not include any site driven time
requirements such as tank farm entry planning, dressing up in special clothing, or
assembling life support equipment.

MPS System Operator Trainer

The Operator Trainer shall consist of identical components as described in section
3.1 for one MPS System node per figure 1 plus one additional PLC and a simulator.
The Operator Trainer HMI functions identically to the MPS System as described in
section 3.2. The simulator shall be able to generate an input signal at any input point
on the MPS System Operator Trainer, and it shall be able to monitor all output
signals generated by the MPS System Operator Trainer. The simulator output signals
shall be programmable utilizing monitored output signals received from the MPS
System Operator Trainer as well as manual input signals received from a simulator
HMI.

235



This document was too large to scan
as a single document. It has

- been divided into smaller sections.

Section 2 of 2

Document Information

TSD-W314-TI-012 Revision 3

"TREQUIREMENTS ANALYSIS STUDY FOR MASTER
| PUMP SHUTDOWN SYS PROJECT DEVELOPMENT SPEC

03/24/2000

Originator

DL MCGREW Originator Co. | NHC, FH, CHG

"Recipier

Recipient Co.

References

ECN-656154

Keywords '

SOFTWARE

Prbjects

W-314, TANK FARMS

Other

Information




HNF-SD-W314-T1-012
Revision 3

APPENDIX A

FUNCTIONAL FLOW BLOCK DIAGRAMS (FFBDs)



Bupueyyo0lq ITIAVD

Has Jenw )  agny,, 8 uondunyg
‘pAdwon 8y udnaung ey

pusbay 0844 I eseug #iC-m Yosfoug
FULL MO ‘AR QALYNIOINGQ
6661 '0Z Jaquieday v/N vizey Jojsuer|
‘A1va ‘HIANNAN ‘NILSAS
‘YiRd K] [PUIOU $N20jE UOIdUNS Y] Sauyap XXXX _
Uied WXy pieun 3y Yed XXXX 9} o Isn ™ o ]
3y} Joj paunbas 61 Jey) UCIIPURD By) SIUNRP XAXX D, B
SHIRd JX] DUOW JO OM) Y)M HIOE UONDUN{ = uonoung ay) Aq PRIEMNPUl £@ UCHIUNS [RIUIP] UY = e b
I
‘$§201 uonouny pesodwodag Jo jes € jo T wx g ST
0\QUT R €9 DAEN &) YOOI C[1)9H) RIURINIBY BY) |
JOQUINN WO2UN BYY AQ POJRJJPY} ER UDHIDUNY WS = wem 1 osyg yi{-M £q poumo jouU 30| uopaung
L. L
posaciuasaq B A0 UOoUNS SoTeoLpUT
sodwo t Y v L=, -
|| /Sﬂ
"SWI0I vonouny pasodwodsg jo WS @ jo X L
UONEUILLIR| B GR PISN B ¥OOM) ‘(:)AN) SMISBY Byl U}
wan:zh uonaung sy Ah. _vm“-u___“:w__nn :osu:%.._ AUES o e ¥3018 uefioung 1 ERU4 FiC-M =
L uonouny seer) Aojes sepeopur w og[ XX

2

3

4 uogauny

uRS Uk yiog NG, D LH0, § uonoung
‘poediung’ s ¥ ubdnouUng ey

HeIg ues 3 vonduny biojog
pojgidwod eq 1ENW g ONY ¥ uORdUNy

uofoLn g @

uonouny uopouny

\d
vonouny

o)
uanauny

puaba Qg4

‘ON uopMIng

a8
uopouny

HEIS ued 4 uopdung BJojeg
poedwoy aq snw g ¥g ¥ uopIuUny

uafjaung

(¥

v

uoyjun 4

wonaung

uolDung

£ uotsiney

TLOILL-¥LEM-AS-INH




Buprepnooia r31140¥D

s1ojeuRiy oisep, Mqrdwng 1 eseyd pic-m 12efoly
FUIL MOH AR QALYNIOINO
8661 ‘61 AON Y/N SN JOjBURIp
31vYa “HIBNNN W3LSAS
ysniJ o
apoN usmy 0g 43y 43y
I3RURI | -804 S0 ysmyy Apnaady
uRoPINYS, 004D ysnij| Japaums)-jsog VMOPIHS
aney aynoy
0’6
L .
Qas
add i i
19r0sddy sourieg #inoy ybnosyy yeny4
e S R o (0| S L (@) s L) B | o)
waoudy sy
oL [+X] ot «0ig 0z
e ——td
0as aas epus) 0as
NNOY  JegEuRI) 4n-3un) e yshiy snoy
Jesay Jajsues) -1s04 ajsuesf-1s0g Yues
or 0'g oG ot
¥ ] 43
aFeM 150 POLLIOLIBS 89
oG o Sejsunsg
Ajnpuapy
L — . -—

PoRdwod usaq
VARY EMANDOR )ERM IFJSURS)
Sy Jeye EpuUa Aoy SIY)

uoijezneAlld I 8seyd pue suoljesadQ jusuing

Hoddng o) suajsuely asysep sigedunyg

SN J0) pPaNUEP 8
ayeem uoym suibeq Moy Eiy)

£ uoisiaay

Z10-11L-v LEM-AS-INH




Bapopwoon 31140V

sinoy 129Rs I assyd ¥iC-M 198{0ug
IILIL MOT4 ‘AR Q3ILVYNIOIHO
8661 ‘g nidy o o)Eey, JojEuR:]
Aiva HIGNNN NALSAS
aas
434
"oy
Kranoaay paunLIRia-Rig
UMOPIWS SN0y aeas)
Tl
EAY S£5)N0]
aas aas uuﬂ.ﬁ__o..onc.!h eu aas
0z 33y N 43y
Jgjsuer] o) sluawe|3 anoy X/
opoy )oYy pe}INes PAISSR PRULLIS-94d pauLOLIB
bunesedg @ ubissy PpY 13ajeg z.o\ »q 0} Jejsues]
10998 Apnuopt
¥l £ [
@A
et
anoy 1I91eS QO°1
91N0Y 199495 O}
£ uolisiaey

CLOLL-7LEM-AS-INH




bapupnroq 137140v0

SN0y PRUILLINII-0d 109ES . 1 eseyg ¥iC-M 19eloig
JUIL MO AR QIALYNIDIHNO

6661 ‘07 sequiedeq 1"l sYseN, Jajsunly
Aiva HIBNON LSS

£ G434 _ Tl uuuz_
ooy a1noy

SMERR] POULIIBIBQ-01 g4
POV e
—
= I _
uolpaaag synoy uojjeunseq BN uoneunsag 3y
P ea-8id Ay " Aedsg Kipacomy
wues oN 1apes ’ co.._u:".a:m-!
we)
&1 st 'y _
uoIAS Ay snsoubey]
| poumweiag-sig welsds _
nonald Aedng
_ gl oy X
oqeesy ﬁs.euo
SuoN . o waysds _
_ aNhoy sanoy esun0g winoy 160y asmmeg weishs .
PRUILISISQ-0ig PaunINeg-9d :
. 198195-239 1o 81 Aedang o i/ s - Aeydmg ONY ez
. vt 91| ol tA N 'y

T T s mmmm— L s L - w0 b om0 e s 4 e b eemeem b emme—— - 0 eemerm s .

3)NoY pauIWJa}aQ-3id 199185 |°}

43
pauvopay

o) O} Jejsuma)
Apnuepy

N0y pauIwId}eQ-ald 19919 ||

£ uorsiney
L0V LEM-OS-INH




Bmprpyuwaoig 1I150¥0

N0y peunLsale-aid eI

I oseyd #iL-M 198fosg

AT MO A8 QILVYNIOTHO
666t '0Z sequedeg 'l WMsON, Jjsuma)
saiva HIANNN NALSAS
h| C o —— _— —_— —_— _— —
aas
~ anoy
nen_.__mo_un.oﬂ
e buiippoy
anoy swar) uohENIpON Aq
sInoy eeasn)
LX A
o aas
9jedwoy S ajno; 43
_uuc_E..Boaun.M wowbag 4q opoy
pajeaiy ¢ HO | anoy Buneasy aynoy HO Y POULIOKIDY
A euumajeg aeaY s£00Y) suoN| Pau oq G} Jajsudl)
Anuepy
LAl 2T 'z

2)N0y pauILWIBEQ-2id ajeary 7't

3)N0Y POUILIISIS(Q-3.d 81Ra1n) 7°|

£ uoisiney
Z10-1L-¥ LEM-QS-INH




bup pyr0ig 3140VD

ur_gwﬂm ..A.u oy aeal) I esfUd ¥iC-M —Oﬁﬁ.ﬂ.—n-
LI MO ‘AR QALVYNISINO
8661 ‘g ndy Tl NEeM JjsuRl]
31va WISNON T ALSAS
LEA IR X ]
noy
P ecnpon A e
anoy jeasn
L —
w [ AR EREX
wewa|l 4q
i NSy e8I Wawey Ag ooy ajeaun
L. —
o]
1 apaduos 1T "..m_x_ ;noy 6o . [t ]
uaaaes PauLL3(-2ig sluawbag sjuswbag
HO Je——— Jusbes ajnoy swawbes sjnoy aN 0} 6 Dag OOy 199RS  fe—1 oy Amdsig e ] , SPop
S3Al g eunisisg Aeydeig PRIAAS PRY Juewbes q| Supeasd Binoy
oY ajEesn Ry )
Tt T\ T vzTt
. yuawboag Aq aynoy ayessy Z'z°L
3

n.nu.— 43
pojEsID ¥ B)n0Yy
PoUIMLIBYS]-3.1g]
MEN J BupuuRleg

Juswbag Aq sinoy ayeauny 7'l

£ uoIsIAay
ZLOIL-FLEM-AS-INH




L T

GaupayndHq 3V140¥D

SIN0Y PEUNLINIR]-Ri] @ Dulppon Aq enoy ejeesn I eseyd ¥ic-m 120foud
FUIL MO ‘AR Q3LVNIOINO
6661 '0Z Jequmaeg *I'l S)sEN J9sUR)
31VQ “HIgAON S HILSAS
sadwo) wue
QNOY Moy B BB sy
ainoy payipopy oo HO | Smed miy
21015-2Y ta), auiueieg ON ubissy
LR A % ANt 1T
[SOREE
anoy
POVIULIIRG -
13eg
[x A aFrt] _
uonexjipoyt
HO juswbasg £Aq anoy .
ooy e (uautbag ayenur
£ppop

vl Tl muu_
mwo wmubes Aq
s\oy s\ess)
o
w113 e ] . _
e voeunseq 1S useunseg :

oy 123tes Arjdsig uoneunsaq Appop
I

wewbsg Ag
nnoN e

- Tvonesyipon Aq ajnoy seesd

—
T 1L 43y _
F2N0g i 8dInog ST 4N [ RREE ]
Aoy 19319s Aedsig aunog Ay\poy
PojEas) £ 9)noy apay
. . PRUILLB (- 01g Bupessy awoy
— L— — maN i stunalaq s%004)
anoy paujwislag-ald buipipopn Aq ajnoy ayeaun 7'y

91N0Y paulwlIBa(-a1g Buihjipoy Aq 9Inoy 8easn U771

£ uoiIsiAny
TLO LV LIEM-OS-JdNH




Gup'ipndolq 31140v0

ST SAISSRY pPY

FUIL M0

1 oseuy #L0-M Yufoug

‘A8 QILYNIDINO

6661 ‘07 saquiadag

ivd

€t

I8eN, JBjSURI)

INILSAS

] _
wnoy

A3
pasnbay
sjuavodwo)
feuoiiippy
AMWusdeg

uallippy
WIwsi3 oamsry
sjenl

e

WHLDG
PPY

ON

s)uswannboy

USS s\aen
aNoYy JIjsuRL)

ubiscy . say

1 ouwaRg

tee

anoy Aedsig

[ A AT ]

sjunLbe

Sjudwa|l dAISSEd PPY €L

[AARREE "]

woubag Aq
ey ajees)

_i:l._l.. 7

3y
susweumbey
HS4 euiuLa)ag

ajnoy

PauLFa)-Rid
Joees

'l A3

|

SJU3Wa|] aAISSEd vv<.n;

£ uojsiaBy

CLO-L-PIEM-QS-INH




bapwyysolq 13110Y0

0l-v

mepsuel] 0} synoy ubssy I oseyd pigf-m 120fosd
LI MOT4 ‘A8 GILYNIDINO
0002 ‘vi Asensqey i PiERy, SO SURIY
iva H3ARNN NILSAS
Tl 43y
— sjnay
PoutIN|eg-02d
)
waEEAY Toynoy
PaUILLIBIS)-B4g ON
LRRREE ] _ 43
oy ¥o
PRULULIANEG-B14 _ ~u-§t-m °q 0}
12otes Jopsunsy Apuepl
EE | .
SRS Jusepy
. SIAKE ] Snpayss
" sapu3 -M:o—.:‘n\n_.‘r eIUTUR NEN
Ll e )
_ S¥i _
, L J—
sjqetieay JoN
. juawdinby
T —
oz ...uz~ _ faoeny _ S BETE
&n Hrqep s
apopy Bunesadg wswdin Mau—:om wowdinby sinoy MHM...__M>¢ w.hpn_ﬂuﬂ sjusue
1I9eg - 01594 NI uy 19835 Aeyds R !ﬂﬂu‘u&
'L [ 8 ) rl ¥l
Jajsuet] o} ajnoy ubissy 47|
19JSUDJ | Ol—l wuzom C@_mm{ 1
£ uoisiaay

CLO Lt LEM-QS-INH




LL-v

Bmpiprio01q :37140Y0

JEN{4 9)Suri)-@id 1 oemyd #1C-M 1oofosg
TJUIL M0 ‘A8 0ILVYNIOTHO
8661 ‘6l AON ot sjERy, JejEuRl)
31va A MIBANN MALSAS
O ‘43
anoy
ybnasyy eysem
JeyEuRL|

_ N aas
43y 1434
’ (SjoMeA uoij2anq s)noy yeny4

: Bunnon . ysm Py U Ut e .
:..w.__amon_mcz: A1 ysnig oy pasu
_ - )t sukLIslag e _
_ aas ads _
— —_—
A3 .
aney ysn|y snoy
’ fianasey
Kuap ) ysny4 TSP unopImE
ysny4 oy ysni4
e 4 Y
e —
_ 43y T'F 43y _ 0T 43
a0y ysni4 BRI IR} HO YEMJ
dn s sINoY WIIYD) N/ Wpue-agl odf| sejsues)
’ Paeg

I

ysn|4 Jsjsuod|—sid O°¢

|

ysni4 Jajsues)-aid Q'€

£ UoISIA®Y
Z10-1L-vLEM-AS-INH




Smprueywooig :37140VD

1

cL-v

snoy ysny Ajuap

1 aseug ic-M aloig

=

..n:.__m
sRaQuddy
Josuadng
Ve
1 o]
A3 LIEy 13y
. poyIwISY] »)2idwo)
UOHRILIBA
R0 JBA0D Bd | se |
H ! Jusiudinb3
— sea fhenuen i eupeyeg

Auep, Alenuep

L

[4 % Hﬂ

CCr 3
dneup)
waep Ajuep
Josiuedng pue
‘Jnjuep ‘depug
Liauoiysog

SUONISOg !._n___m
Kpuap Kenvepy

43y

[ iy

SUOLIECY IMRA |
Aap Kowsy

3IN0Yy ysnj4 Ajuiap |°¢

——— suoiiisod
anep, (unuepy

SUDIED,]
eA Moway
oLy 43y
Payep 8q 0)
Wewdinby
10 Kobeye
LU

I MO ‘AR O3LYNIOINO
BG6L '6) AON e ajsep JojsuR)
aLvQ H3annN IN31SAS
—l £21A9Q) PR)OILU0) AejPYy SdIY 7 sxo0ueIuE I_
. [ aen - duing ’
. 9Ty 43N .
. Ley 43 HO vogesndq
— uopwsadg Woopwl dwnd
! Ajuap
6 .nnu_Moo pa13Ruvon] oo L
. *oy Sdn .
Ajep Aenuepy p sinduy :
SCr 3 "%y S4n _
BINOA(] YeOY |RAuRp
_ QW"’ uonjesadg
BCY 43N indug Aeey sdm .
’ Ajuap, Asjowsy
O P -
uoy Aww
Auap Agenuepy [—=27d S5dn _
YEY 43
: £J019910( RO RjowaYy &T %ﬂucmumﬂoz gw
: 4
60y oA _
[ANEEE L] _ v.l uoiesadg — £43yuaA,,
@o uonosjaq yea o — - oy A3ea )
oy : Aep Amowsy 43y
: vonesa )
ysni4 I l, m_o ..u..“.o”omm zou )
siadwnr ady mo)y yoeg _ :
— _ Ajap 434
o —— 43y _— . Nnay yen|y
SR dn ws
siedwinge edig

£ uojsiney

Z10-11-PLEM-AS-dNH




bmprdeyyroiq 31140V

eV

Ainoy ysniy

SFUIL MONd

1 9seug p1g-# Pafouy

‘A8 G31VvNIDlyo

8661 ‘6l 40N

[4Y

“HIONNN

visep JOjSURI)

WN2LSAS

=71 :

PR . umopinyg
Baoz:n..._h_

=..%._.=_mi:c _ _ F _.2_-:2._._5

e mm-‘—llf
sjnoy ysniy .
ujeag :

pedduy Aedy Sgm bupsicy _

|
(S)oMuA 95010

N

puw ysnyy jey

-
cs

S

s-u paasqD

S

o

L

‘anssd.y

S

N0y ysni4 Z°¢

n*v .ﬁ.E

$20)0M60 3@
S5dN maN
Joyuop

N#* ._ux

|sessag venaaiag
m:w-.tl AeI [enuepy
e Jopuop

Bunnossipy
ysniy Jsopucy

HOI504107)
‘anyeiadwa )

Jojuop

SouReg [RLIIRKH
Jouvopn

434

434
yue |

a3 |

_

Uopsod BARA _u-.:ouzn\—r

¥y 434
EuUoIsod
anep 10euouY |
Jojuop

04°%¥ 434
SuLey

(s)aMep uedg
puUR Yy pws

aNY —

Jajsun) aysepm,
syrpUNUUY

N
43y

i

—

_ e

43y
anoy ysni4
Kuesh

210y ysni4 72°¢

€ uoisiney
CLOIL-¥LEM-OS-INH




vi-v

£ uoisiaey
CLOLL-¥1EM-AS-ANH



EMp'aCH20Iq TTILIGYD

SL-V

oy Ysnly uoiq

1 9soyd ¥1E-M J28f0sd

30 MO AE QILYNIDYO
@661 ‘61 AoN £t SOM JPSUDY
31va ‘HIANNN SNALSAS
EEEL 434 *43y
uanIeHG R
usiapg W EOADA wausng Uy
ysni§ o} pesu 6unnoy uwiosg 34 | wiosg o peon
I supsyeg _ uoysog—ay N sumLneg
434
a0y uioug ebouinig umopinys
Ajusop, noy mo|ly oy K o
oy ujoug
Vee [Awy

()

338

[AREE"

.oy woug
dn ws

snoy usniy uouq ¢°¢

®

)0y ysni4 woiq §°¢

oynoy
ysni

£ uoisiaey

CLOIL-¥1EM-OS-INH




bmpagyr019 :LIQVD

9i-v

onoy uesQ Ajuop

1 oseyg pLC-M Yaelong

‘A8 QALYNIDINO

UL MY
B6GL Bl AoM IRy UL YT T
Alva THIAANNN MILSAS
.. sidwne adiy -
7, \ |
_ sJsedwnr adig 1
Auep Ajenuepy .
_ RIDJUOADILY
. —_ .
) 334 L FIR L] )
' m uonesady
o PRI b e
_ MOoLy woeg —
Ajuop

} susmag

pd
A3 LUgr 434
sEry _ ' ‘ w3pdwio)
- “..%_(oﬁ.oz s9)| UonEIUBA
A wawdinb3j

TV A

Ajaap Alenvey

dripun)
anep Ajuap
.-On__?__.a. _.—w pue
sayuap dapu
“Iuopsod

£Er N

VeEy 43

| suopsog anep
Apaap Mayowsy

suchsod agep 0

[ITLIVE T Y _
oMEA [InuLR

1434
a)noy uex]
dn s

suansogy ,

sxep wjoWeYy :
oUcy 38 _

PohUsA 29 o)

usurdinby

jo Kicbmyes

SUuLIB)eg

anoy uieiq AjUspA |C¢

a0y utesg Ausp LT

£ uojsjaey
ZLOAL-PLEM-GS-INH




L=V

Omp'pgndoiq 1310V

ebeuteig ooy moyy 1 esayd ¥ig-m 1ejolg
SFULIL MOS ‘A8 Q31¥NIOLYO

8661 61 AoN Tt o)EMH JojBURI]
alva W3gNNN ‘HILSAS

uoijisog SMep jD8.LoIUL ‘
e W] pamnse o:_ !
[ i AREE L] ey 43y
ONY

P s suonsag
SSdN maIN ONY @ aNRp 1ORII0dU] 6
u

1onuon Joyuop
‘ 95T poARiQ I _
— —_—
o'Fy 434 o'r'y L3y
43 : mz< EaJlAG(Q UONDe)8() nzw Ny Ecﬁm 8
: ee |enue Sdn Lt iz
e _* 1__ oy s A
#iney vIRig _ wnuepy sienu _
L —— L ——d

Bumnoseiy |
- Or¥r 43
_ )] e [—o) |
O—-_-guu_: ONY BsuRI] eisem

ysny soyuon nEunuY

e —

S e—

_ 434 pouey uiniQ _
. UoIS01I0) ¥ 3 .
reanjesadure ] i
‘2INSERN4 Wue] 1Tt
Jojjuop _
el ——t - -
434

..m,_ _ _I 43y 430 _ _ VEE 438
uonIRAG (SIBNEA WRA . sinoy uieag
. sayuan

oext o) pvon | Lot por” usdg pux ) Ajuep
J supsyeq _' uieQ WEH abrumaq ung
—— S —

—, —— ¢ — s+ am— e e,

edueleg (euLRjeN

£ uolsiaay
CLO1L-¥LEM-QS-INH




bmpqpy201q :37140vD

8lL-v

ajnoy ybnouyy sjsepy Jasuesp

1 oseyg yig-m Youfory

C1O-1L-¥1LEM-AS-INH

UL M0d ‘AR QILVYNIOINO
2661 ‘g dy or EEA S suRI)
31va “HIGNNN INILSAS
o'e a3 Y$n(y J0)8uRl) 1804
epon ysnyy i~ B
JOjEURL| -)BOg
Ps00y7 | E..hn._u.mﬁ _
aas
o 0'g 3N
Jojguel)
heinbiL ] uo wiopeg
JIJSURI [ -)E04 1
vy 0z 43
P — _ ad& "
JesuRd] Jajsues |
— wRoRg
aas aas
_ A3y OC 434
@noy BIB)RIRY
Ajep nnoy einoy %Py usnyj
dn 1es JOJSuURIf 81
— [ g r —
anoy ybnouy) ajsepm Jsajsues) Oy
QHDOW— L@DO\_I._.. I1SDM igsupd] O+
“ £ uoisiasy




6i-V

Gap'rywa0ia :37140VD

siapweing SInoy NORY)H I 9seygd #ic-m 19afory

AL MO ‘AB Q3LVYNIDINO

8661 '8 ludv Tr oieRM JvjeURIy
131va H3IENNN N3ILSAS

3

[emmis voneuaa
0| ueneuhisag ®
aanog 3aey)

434
Sjue| uIImMPq |
mZ(.V WO [ 431Q dway aysep Aozw

PELTTEY

43y 0'Z 3
VI Aanedwoy epoyy bunesadg
mz(_ O aysem ONY JET TS
~ #2943 _
43y _ 43y oL 434
- a3ubjeg -
ONY eleN aNY uEnL
anoy " FrITT T
dn oS 0 LELU d

siglawesed anoy H2ayd '

SJ8lawleied AIN0Y MoayDd Z2'v

£ Vo|SiABY
21011 LEM-QS-INH




baptpwooig LavH

oz-v

spnoy Ajuea 1 oseyd yig-m 19fouyg
LI MO A8 Q31YNI9IHO
6661 '0Z Jequedeqg F oIsuM JaysuRy)
3ivd HIANNN MILSAS
[ _ N
‘.._UN_ e vone hO&Q .
Qo sadwnr edig 3es) eIy Ky
Auep Kyenuey
— I 0 Haopaw] duing
aas %) Aigiap
uopriedg oLy
90N PI1IOULD)
¥O Avtoy Soin uoljesady 120U dwng
Ajuap Aenuey ¥O induj ‘Aepy Sam
Aap Kayoway
Ly
sCr
EQOM8] peloauue?)
. Am@y Sdn
aas — —_—
_ A3
orroieg e ¥0 prehian ‘
. 4013218 3} J0puaAly ;
1o SdN-uoN Ajuap t10199190 zov moly yovg JR|UsASIg Ao[] woeg 43y
wea |enuep Kuap anoy
_ iy dn ws
¥ 1434 aas Jd S5SdN 0as
JLTLIVL YY) . vones 27d
uonessdg BUONISOG GARA
woped 10)28)8Q New SSdm fisen Ajap, Ayenuen zov
Apiep, Aajowey £40]2810Q e
L 1 Rea] oy o [ 2 .
6C'¥ (4% .
1 SUDISOY aARA [Rnuep
Qs aos
_ 43 aeidwon dnauny poyLsA Bg 0} _
corasddy uoneal LIS sonieh an TUoHIFOy SAEA Wowdinb3
Jospaadng ﬂu_oo._“—_.-___””“n—._ ) soa] ! dinby p 9 .hu“_._._u_) ‘dapu] ONY Kuap Asjowey ¥O jo KArobnyen
Ajuep, Ajenuep supnag Jsuopsod SUILIe Rg .
TiC'y LIy £y [ o1'e’y
oz_ SuOISOg BARA Bjowey
L N o I.:IIII|1||.. 0_.__o.>|_.__u..
anoy AJUsp ¢¢ oy AusA €y

£ uojsiAaYy

CLO- L1 EM-AS-INH




Baupipnzom QYD

Le-v

uolIsad PAOA KjuaA Ajoway

UL MO

| #%0ug FIg—m 1afoug

‘A8 G3LVNIDINO
B661 ‘61 AON Ty 9504 Jajsuna)
i3lva HIGANN SN3LSAS
uononu(juey 10)
'y WoUS beg
— TE'r A3y _ x
EUONISO SAJOA HO
Ansap Aonuon \
— - i -
) A1oacaoy
o uorysoy
PADA
, BINYy0
. 2POHUGA JON_ :o_.:-om_ m>.9>
sUcglitag BAOA wiopy
_ Ro2jpug
LT e,
YL
_ UEDq SAJOA _
oyt UONIE0] SADA, ;
ey 43y potIsA, ) pajo3ipuy uonisoy uOREOY SADA : N
OZMHOM“_..U A n_..:o..m uosog O} wOlIs0 4 BAIOA BAJOA JOj0p oy
sospudng pue sADA ejopdn a0y PRIRRIRS sindwo 81021py| Aoyowsy Ty
“epuap “dopuf vopisog 9 19§
Jeuoljizog * 9I'C'y BAIDA, ¥IEr ey LVE'Y

" uomisog aaop Apusp Ajsjolisy gy

UonIsodq BAIPA AJisA Ajpjowsy |'¢y

£ uoisiney

CLOIL-P1EM-QS-ANH




Smp'ngnooq c3WIaYD

ce-v

uoNisod BAoA Ajuaep Kjonuop

| o50yd yiC-p 100loug

AL MOU ‘A8 Q3LYNIDINO
2661 "6l AoN er 9)SOM, JBjEUDI]
3lva ‘H3IENNN NILSAS
vononunues o)
¥ 199yg 035
43 _\ 1434 i
dneur) ’ Kioaooa u
anep Ajuop ] ¥o 0 HO
aosmuedng pue vonsod SAJOA
JoyLeA :.mn“un 1381000 _ %
JUOIIE0Y _ .
43 .
10} pejomes
. ._.ﬂ--_w SOADA [ONUDKY _
o )87 Appde
@ WO io 187 Aoideig
] _
_| . ,nn» |—| _
) -.w._.“._.uoﬁﬂw> SLr 43y PoHoA o¢ 0} )
MDA [oNUDK LPRULOA JON, SNDA [onuDp i
J suueyeg |°N BUGlIEOd DA
2)j09pu)
Yoo — _
. 193103
. uolisod .
INEA
— 9LCY 4 LUy 43 EVEr SN SEdn ot 43 _
PoyLEA 0} _ uonisod aMop _ vonsoy uonIsOg BAOA
© | smimig uomsoy wessoy | :vo_n__.”ww..hzg BAIOA (onuopy 10Ul .
. snop Sjopdn uoisoy ! 2)031puY; SR Pty )
_| saop, PR1P9IS 920dwo) pr—— L
A .|_|_ I_. | Uonisod anon AeA KGRI 2T |
[ 398 JREFE 43
SUOI|ED DAIDA ( ¥O ._.-_wa.nﬁp
_ dn-1ag

Kjuep, Kejowey “

uoIIsod AAIDA AjUeA Aonuoy Z'¢C'p

£ uojsiABY
CLO -V LEM-AS-dNH




Baprapdolg TUIAVD

te-v

dn aur empa sayuep sossdng pub ‘Jayuep japuadepu| "sauotysoy

| asDiy piC—m Yoafosg

dn suI 2AIDA S31JUBA
JOSIAIdNG puUD “131}1J9A juapuadapu| ‘isuoiIsoy CCH

L MO A8 QAUYNISHO
B661 ‘6L AON ey S)SOM, JNEUDI)
eI\ ] HIANAN IMILSAS
VOPNUUOT 04
£y 9ouS veg
43y
uonosedp
1B UBARL
mo|y Noog Ajuap
13y L PoULSA Jospusdng, _
0} snjoig
L ]| UOIIk0g SAJOA .
S19A0D 1d o10pdn .
Aep, Konuoy
£y
.. el — 1434 334
L¢ 2] Kisaoaey . Lanoaey
F3 uojjimoy z vonsog z uonmog
2 OAIDA £ snjop -3 OAIDA,
. i x b3
H3 oy g o
E : 9, _ : oy T
- M 43u » .wo—“wﬁu h.V o, ..vo:ﬂ“) u“au-p.ﬂ.wsSu. TCr AW
pivigewll e C) us ERTHLTN ooy o . s snon swonso onon
’ BOLMDA it 1 i sMjUop poty g4
sosismdng 910pdn POUIA soupon. o ayopdn PojLiap PUONIToY | SABA Kjuap, Aonupp
ey ey
dn 9ury MDA S3YUBA JOSIAIRGNS P JBYUSA JUBPUBdIPU| 'JBUONISOY T o b
UCy 43y
TUONIE0Y MDA
Apep Aepowey
. —

£ uosInGY
CLOIL-¥LEM-OS-ANH




bap dpxocia :37140v)

vi-v

uoessdy indup Aeiey S Gunsixg Auea Asjoury 1 950G ¥IC-M sfouy .
FULL moTd A8 OFVNIDINO
661 ‘6L AN SC'y Pysen Josuei]
3uva M3GNNN INILSAS
uoybnuUO) 1oy
£'F 195y eag
7, e ——
_ IOy 13y _
0 uonrsadg H0
Wopdlul duny T\
Auap i
. oy .
[ eerdwen PoyLIIA 10N 3
auojjedyjep nu T
0 Aumy Sam Bupeig . W: I Amoy Sqn Kioaoaay
_-ur M PunILRIRg HEPE3 yeatpur wndu] Aejay
f.l..l’ 0z Sdn Bunspa
. i [ - Lo
sy w.. Ly
— o
PUUIA, ) eusl unyys) Enje)g payuap oq o)
o) imes Aéey peiesedg ynduf Indu] Aejoy ﬁu_w _m.uu 5_% Aejoy anoy o)
: Sdn bunsixy Ay Sdm buney SdW Bugep Bunsie renur Sam Gunsmg PISORS Shejey
: syepdp PRULISOY  ey) wayues wiry pur sojon ne3 e #5001 L 9 w7 Andeg
_I TECY 9Ly Sy PoCy STy Oy

o —

_ S A ) _
uonessdy g
_ SSdN Ko ‘

Py e—

N

usoNUNUY soy
£F 199ys oeg

uoljesadp Indut Aejay Sdi mc:m_xm \ctw> Ajo10Way ST ¥

£ uofsiney
CLOLL-PLEM-AS-INH




Gap2¥3d01q (3ITIOVD

SC-v

uopesadg woopeul dwng Kuep 1 eseyg yig-m joafouy
ITLIL MO ‘A JILYNIDINO
8661 ‘Gl AON [l e 4 WERp JojsuRd)
34vd HIGNNN ‘NILSAS
uoljonunuoy 104
€ 1Py aeg
N
L AS
43y
uoliesedp HO
co\ el |eay j
Kjpsap 3
P um—
. N
) xooﬂﬂ_«cm:uo..::m ) yaopeju] dwng Aisroaey
vy N suluuesq oz Syedp] WIoURIUT duny
o O
. [ MJ.... LEer
! 2 |
] lwp) ) SMeIS R0 jeuby payusp #q o) snoy so)
. wﬁﬂ.ﬂ?yh..i "E-_:a.ww.&vao duing Leidsig ::oﬂ.:sw.mzq.ox xoo.__wﬁcm dwng nnouwﬂoﬂmm
oyepdp) PRUYUSY ey wiue) pue Jojuon L) eseoud 10 1517 Avydsig
-l 9°9°C¥F bR LA B [~ P4 o
o ‘ uonesadg Saopeyui dlung Aush gc'h

_ SCF 43

uonessdg jnduy _
Aepy Sdn Buysy
Asp Aorowey

N/
uoonuUoy o)
'y Wayg eeg

uonesadg 3oopswl dwng Ajusp 9'¢Cd

£ uoisiAeY

CLOIL-PLEM-OS-3INH




BupreRpya0ie 14QV0

9¢-v

vonwiadyy enas pepreuucy Aejey SN bupsx3 Ajuep Ajenuep

1 wseyd ¥ig-W Osforg

L mond ‘AD QILIYNIDIHO
9661 "6L AON LCy )ERY, JBjSues]
Aiva ‘HIANNN NILSAS
uonDNURUDY Jo) Ty JaIYS eI
/ N\ S—
_ 33y _
¥o sssdump adyy |— /zo
_ Ajsap Ayenuepy _
40 71
ﬂ BaA .
LTI T} Jpayuep 43 egdurc) e
iy .,uzeoro o) Emeig 83eg _ SUONENIIA QaiAm)
Aoy Sdan Bunsxy pajdauuo] Aejay 182} JRUOIdUN HO vomw_“.c:%o ooy
1oy wiyuoy | PRUNIYID (o buncpy syepdn) PRl WeH , B _.E..u..um.__ oN
9LCr BLCy ULer
pawmuo) joN
M UTET ..oz.. & 43y
le2mag peyeuuo;
43 .....mom.: J efeq 06 UM
wiely 19907 Bunisjx3 @yeoipuf *J
NIy LTy
e J— °z
Avjoy Sqn 133y pannbay e8] payusp Bq 0} einoy Joj peysses)
Bups|x3 J0ssy Jeuonauny pjaiy INIQ  PRIIILVOD s001A30 PaYIAULGY)
@ 40) usery Andsig 6 1BeL [RuonIuny } Sueieg — Anmy San Aaey S4n bupsicy HO
pur soyuoy Py ojeng _ SOAl 01 S/Md w30uD Buppg #s00y) 40 18 Amdeg
SLC'¥ LA crey LY
I\ ey 43 :.O_.uma.mn_o OU_>UQ ﬁvﬂuor_coo \..m_.um._ SdiN m:;m_xu 3_‘_0\’ x__m__._:m_z. L'y
vonwsdg
yo Joyaeie yea HO
SdNn-uoN Ausp
S —
— v

N
uoHOIUMUOD JO) C'y 1BRYS 93

uonesadQ 22iA8Q paloouu0) Aeley SdAW DBuisixg Ajusp Ajenuepn /¢4

£ uoisiney
CLO 1L LEM-US-INH




Le-v

bap'qeyxoolg (31140v0

uolEIadg 40139190 WRET SJN-voN KA 1 oseyd pig-m J0ofouy
3IL MOT4 ‘A8 Q3ILYNISINO
9661 ‘W mdy ey DISEM JejEues)
:31va SHIGNON NILSAS
uoponuUIS] 40) 'y YBIYS IS
s —— N
LTy 243y
4o uoneRdg wo
Ao3y S ¥ —\
uofjaineq yea
Ajuap Alenuey
zoﬂl s@
[
e
o) smeis 10128100 new")
40129130 HeI Son-uoN i 5
SdW-uoN jepdn suwsmpeg | N
9Ly (- M
334
WPRILOA JON,,
40400100 HesT woisds uopdeieq
z Sdn-uoN eleapuj yee x|4
> P
s SECY
3
———
SSd o “43d 33y oy s0)
oins uueyy wJiely Jojos)eg 189) Joyeyeq PoLOA 0q o) PeIeIes uop3eieg
Y ._ohw“.ome._.ue._ weeq |eso] wes] praty J0R9eq yea yes ma:.n._.oz
(€207 s9juy IS0 Joyuopn ® slerpul Sdn-uoN eso0y) 1o 111 Andsmig
racy ey ey
6y 143n | YONRIAGD 10109)8] Res SJW-UON Ausp g ¢y
zoj uoljesody
10129130 Wee|
Kpaep Awoway
N\ Ve

N
uoliDNURULY %) ¢y 8BS Sag

uonesadp 40310918( ABIT SAW-UON AJUBA g'¢'H

£ uoisiasy
ZLO-IL-¥1EM-TS-INH




Gmp'bpya0iq :39130vD

8¢-v

uohuaed #0120)3q Nes ] Kuap Asjoway

1 oseud #LC-M 193{oug

LI MO A QALVNIOIHO
8661 ‘B Wdy 6'C¥F - o)seM JIySuel)
S3iva HlaninM
UOHENUIIIOYD JOJ C'F JROUS 0S5
A
7 N
LA IRF ]
uohesadg
0 1030120 NERT yO
Apap envep f
- R
B3
—— ejdwo)
oPRILIOA,, 10128130 ned O
O ERINS  eluogeayuas o) mi
wQ nea ejepdn § sumsieg | ON
B'6CF 6Ly
DRUOA JoN,, 43N
B3y IDEHOA
weyss wonasyeg
3qoig o 10}3alag
z Ne2 ajeMpy] 1 e x4 A&W
b 434 L'6°C'y
.m.m uuRy 107
o} eyRAN DY
5
Y . —_
g
2 wwry swy £njelE OO0 18
uypm pejesedy ofinyop 9qasg o tHpUaD 1581 PN 39 0} a0y 0] PSS
] ojameq yeeq 6 1010019 38| @ swpeeg yee) | | sojpaieq Aee] | | siojeleq yeeq w0 |
o) wiyuod uiRly % oyuon Wl 9E004) Aedsia
F6Cy SeCy YHLTr ey 6°Cr
- -

uonetsdQ 40129120 %e37

uonesadQ .Hv._.ﬂowﬂwo Aea Apuap Apjowdy 6 Cv

s Alsjowsy ¢y

£ uoisiney
ZLOIL-P LEM-QS-INH




Bmp-apx20iq 37140V

62-v

J8[SuR)) WiopDg 1 9sRyd ¥IC-m 190]oud
SFUIL MO AR QALYNIDINO
2661 'g dy e elEeM JojSURI)
3lva HIAMN HILSAS
I 0as _ ]
umopINys
IN0Y WeLWoInY
J L _
3o pEAIeSq)
aas prveny | aes
£22MAB(0 UOI)DA)8(] m ELeY
UMOPINYS 3 R JojSuRI) TR,
HEOTY SN-uOy U.IL QaNY
diung Jajsuws) O Joptopy ONY s)epIunuuy _
L'y aas ey oy
umopInys 2ddu| Aepo; [ TTTT aas
aas S e Y0 Fpsddu] Aeed San bueid]
el Bupnossin _ wayshs _
..u..uﬁ“ﬂ.ﬁ%—-:om [ 334 Sdn_Bunsixy ﬁll@z_(
9z)br0u3-20 . 10j[uon
uNNoJSIY - A -
6y Joyuap OGNV Trr
b Es«.non_ MEA I0.0000T | ags
L |
0's 43y UOjlis0og RAJRA 1992400UT | 0as suoIENd
ONY
ysnyy A
Jojeursj -1s0g EUD[IS0d

@

omep |enuep
1904s00u] Jojjuop]|

QONY

saEA 1990000uU]
JoyuoRy
'r'y
9o peinseop ] aas
510129190 Wee

ZL01L-YLEM-AS-INH

[ & ]
0'S 434
s21n0g aynoy _ 43y SSdM J0)vop
o} U] yEn4 uo[SaL107
JojEuni] -1804 ‘eanjuiadua g —
'JUNEERly Nue) ©ry
. L J0yuoy _
_I EEt) A3y H3y 434 43 CF 43y
(e ot b sydung sopsuesy [o—{@W)—] eourieg repmien —{IN0}=—{(epaung sojsuesy [=—](JeosG 1mon> ooy
_ uadp doig Jojuopn ues es0i) Apsop
. Jajsuels wiojia :
Jajsuel] wiopdd v JSuetl Had t'¥y
£ uojsIAey




Bmp*jopxna0iq J4QV0

0E-v

uonIsog SADA |DALDK JI34500U 20} UOK | 950N FIE-M 1olosg
‘3L MOd *AB QOLYNIIHO
8661 '8 iWdy I'r'y EDN, J3jEuDL)
34v0 *H3IANNN WILSAS
UOHONUNUOY JO) §'y JARUS 235
\>|
7 N
I 43y
MY bupinossipy ONY
vy a0y N
S'Cy 143 _‘ U¥ ¥y 3y
uoneo
umopIMig vinoy oAIDA w__u.:u_ouc_
loruopn ejonv unofy
193000u]
TUTr 33y TR AR -434
UOIR0g SAIDA, S5dM o
czy o,v-._o._eo: uoIEod uosog eaDA UOIHEC Y SADA
/| 199203 (o1 uonEog emoA SADA 40y Aonuop Joyuopy Ayonuoy
,ro.ou_vm ssndwo) o3Py -
LUre
e
] —t
uollisod aAleA (BRUBRKW 1D3JJ0DUT J0JUCH ¥+
A3
uoIS041107)
aNY "sanoseduie|
‘RINSERNY WUO]
Jol|uop

UOIHSCH <IADA JONUDK 10311000 J0IUCKW |

A

uononuURUE) JO) ¥y |9RYS eag

£ co_m_...u:

CLOL-¥LEM-QS-INH




Eap'poyooq UKV

LE-V

8JA3] UONIIANI] HOIT Sap-uON oy uopy

| 9toug piC-m Yafouy

FUL MOd ‘A8 QILYNIDING
8661 ‘g Iudy Ty S04, JBjsUDY
-3iva “¥3gnnN WNALSAS
uolDRURUOD O p'y (RS weg
7 AN _—
CUFy 43y
ONY suwiogy any
J9j6UDI| 018D,
< n_u_u=::..<_.> N
58N
o 2015
HuDY Jeu3
Ayonuopy
VZTre
anv (40)~
434 43y
1959y wuopy paniasqQ
o |20 uonIUNON
19367 sjoanoy
‘434
vonsuniop
S 1013833(]
_ #0397 Joj
S¥¥ 1434 Jopuon
usopINyg
dwing seE0p PIMISRQO N0
fonuDp  a1of1u| i
f‘ _ ‘439
08 40
ms {ow) oo (0O
i Aonuop
_ -
butinossin]_ SIJAB(Q UONDIRQ Ae3T SJW-UON JOHUOW Z'4'+b
A3y
mzyl buinossiy ﬁz.q
\ iojuop
~ — /s

UOLONUIUOD O §§ |aeyS @#ag

$3JIA3(] U0I10933Q D3] SJW—UON JONUOW Z'p'p

£ uoisinay

CLOLL-¥LEM-AS-INH




eV

Smprooynaol STWIOVO

£20]90180 %00 SSJN Jojuon | 9goud yiL-p Wefoxd
UL MO A8 GALYNIHNO

6661 '0T sequadeg ¥y 9)sop, JejsU0)]
3ivg ‘H3IONNN SN3LSAS

UORONUUC) Of $TF PS5 2D
Rl Ll v/vtd Y5 835

_ F¥r 1y _
SUMNIEO SAIOA
azw“ WIoN) I.az:.

uonso - - _— s
2943001 =
umopInyg ~FLEM-0S-INH 38
ajnoy onoutoyny wniofy
1oy nuww_n—-“(
— . — ey, “
B T U] ey
io] Iojjuop
s LCry ‘
wiopy
vonounjion vﬂ:.u.m_-ﬂﬂﬁ
10139100 Nor| oo
5541 it}
Yo'r'y ey _
O'ANY "T00-50d
*-FISR-0S-INH S
2501108
agosy 100G saﬂ._.
. as | w091 3oy sorruon ]
Y _ O
N @ %os Joj
Jopuop

|..|l..|.l.. ll_l 2%
Z¥P 43N o — L T -
GNY _ s2210Q _ 510129137 e SSdWN JOHUOKW n.. v
volioeieg Yoaq _
SN —~UON JOYUOpH|
N\
UONDNUNUOYD ©) §F JPIYS I9G

$10129}8Q %P3 SSJA JONUOW C'p'd

€ UosIAeY
CLO LY LEM-QS-3NH




ge-v

Bap-Boyy20iq 1F4AVD

UDIHEO DAIDA }I31105u| Jojiop | #soud Fig—m ¥ealosy
FUL MO ‘AH Q3LYNIDIHO

8661 'g wdy ey SISOM JJSUDI)
3lva HIANNN HALSAS

UOIDNUIUOYD JOJ §'§ JFIYS RS
e

7 Y
@rt 43
ONY wWIEAS SN Qz,\
S busix3 soNuopy f
9'c'y 1434 _
vopysey
MDA 1994000
usopINYS BNy
ajowioiny #o(iU) wiowv
_ L'y
199.1300u)

— CUCy 43y Ty 233y UEY 43y

f UojUEOg SAJOA

nz<\l PosO Op uoIIsoy GMOA uop)|S0d SADA ONV
192400 Loy vosog amop S1opuy Ho)luon
12995 dundWwO;

L .

UOI)ISOd 9A[BA 1094J0DUT JONUOW ' -4

ﬁ e 43y
mz< 10)22)8 WO \m_.zw
\ SS5dN JojluoKy f

(
X

|<I
HONONUNUOD 10) 'y JedYS B3

UOI}ISOH SA|DA 1094102U| JOYUOW + 4’

£ UDiS)ABY
TLOIL-YLEM-GS-3NH




EmpHoyY019 (3 UMIVD

ve-v

UMOPINYS oY [ONUDN DRI | esoyg ¥IC-m 100losy
LR VU (v B ‘A QILYNIDIHO
6661 ‘0z sequedsq Sy oIs0M, 1o/8uUDI] )
3tvg UIONNN M3LSAS
l_ _ Try
UMOPINYS jORUDY . bt ¢ ]
DI PoAISE: uoidIeg Now
finay v il 0 _m&_::oz Jojuop
STy _
LGy 143H _ _ unopyuS
UmOpISG . #ROY oK) .
dwing JojsUBYy HO Ayonuoyy - yo
3 Il\_ _ s 1Sy _ Uy ia3d
Binnomm | Symnesn
. umopInys :
alncy wy onw)
ONY Ayonuop
a5 Sy

umapinys jonunpy
NOY Jiy Wy

Sy

—— e — L e 0 e . e

UMOPINYS 2Jn0Y [ONUDK 810NV G'H'F

UMOPINYS 91N0Y [DNUDW 10HIU| G4

£ uo[sjaey
CLOIL-¥LEM-AS-INH




Se-v

" Baptioyxolq 1IN4aVD

USOPINYS AIN0Y Spowoiny Mjoiiv | #50ygd ¥ig-m 1e0[ug
UL MO A QILYNIDIYO

6661 '0Z Jequiadag 9r'y o1SOM JjSUDL]
300 *HIANNN IN3LSAS

ar'y 3y
o —— T r weishs Sdn
Peddiss Aol | gopcncy” sopuon
i potsodig Sdn Bunepg
L¥F 43 oo uew [P0y sejsusl top
k 1ou) Sjuswngy PRIBOS SlUBWe|] . B ———
umopynug i T Sdn o1 rueun(
dwny iojsunsy _ poscodig 19N | ¢ esmduy | POIRIRS | Tgan esodwiop . —
o _ o royy s 19y Cr'y L3y
£I0PRR] O]
5Sdn JOPUON
pessodig o} odig Juewe
ﬁ u:_.."Mdm .-..!uﬂsu 6 u 32.".:_ 13
ndu) waes W . RS
i Py . Yy 4
. — -—— UOIPE0y
corr ZYFy Pesoau; | SAIDA 193u00y)
— — Jop Joyuop

UMOPINYS BYN0Y dNDWICINY 23BNIU| g b b

UMOPINYS 9}N0Y ODWOINY 310N} 9'b '

g uojsiaey
CLOLLYLEM-OS-INH




Gmprioynoon TUIOVD

9E-v

unopIWg duwing Jejsutu)

T M0

| 950yg ¥iIC—M 129oid

_ Sy

AR QAUYMIDIHO
6661 DI Jsequiedng fa ] 0I8DN J9JEUDI)
Aivd -H3ANNN FILSAS
OF ¥ 143H
L e
P —— L — . e b e 4 pe— e b e . oY Mo}y
o
. 43 oInNoY 25X S04
{synropan dool umopinyg
1015 00N aEava peavieg B exoouenn winoy
_ dwing uedp spbssua—og PAHS| guny ssodwon szibusuz—0Q
Aum 25 LIey fe oYy 25 |3 o
' l_l SYY S
4 umopms
o _ bl L 1 usopIniS -.:ozo_.__-.::u_a
?.w.._..u!n N3 umomnys wdumng B30y LU TL
wing J0j8U0J) Joyeuni) Apaep [ .
uadg :
LYy —

umopinys dwng Jajsuns) vy

umopINys dwng Jsysuoudi /¢4

£ UDis|ARY
CLOLL- P LEM-AS-INH




Bupwrepysoiq 137140VD

LE-v

wisjeds SN Supsp Jonuop

FUIL MO

I osvtd #IC-I 13ofoiy

A8 Q3LYNIDINO

6661 '0Z Jequadeq

3iva

ory
HIBNNN

Yy Mjcudy)

INILSAS

_||.:..§£
—

WL $II0G
U |
Aenueyy

— SSdA

Hjnuoiny

_

EEH]

_.! oy

2N0G wIey
Auep] pioy

WwalsAs SN bunsixz Lojuop

B

- Anoy SdN
Gunsng
_ szibssu3-eg
a5 _

|

Bunsiy uvey

Avpy San

pun Joyuon

1'8vy

334
BI0juop

uojiEpRYy #esy
{sapusg uy)
soyuop

_pwng]

434

1ojjuop

95 ——
ITRERlg
—

——

3N

EHPUMS

ONY amesasg

id ysmy Gupspy)
JONON

e

[r—r—— —y

439

J10818Q YW
Gupyepy
ooy

8'Vv'v

| suowng iind .IIA —
jenuey Bupepg QZV

voneNuNUOY 10} ¥ eSS seS

£ uojsiney

Z10L-Y1EM-QS-ANH




Gaproopn20iq 114GV

8e-v

(s)dwny sojeunit ooy azbieuz—ng | 98DUg pIC—p )I9l0ag
UL MO A G3LYNIDIO
6661 '0Z Jequisdeqg &'r'y ©IS0N, J8)SUDI|
g HIGNNN ‘NILSAS
o' ulhz _ . _ 43y _ . _ vy 243y
doo poribiove-ag
) ..u.:...- .0 | umopINyg aynoy (s)ydwing Jepsuos) U ey no .n_:u._..u | umopinys
B RUD, 9, M uol
jsuoi)” 1804 | sy Apsp, :&m_ .:..“..Eq_.“ | dwny seysuosy
: TErY L'6'%P ‘5%

L

© T (8)dwing J3jsu01] synoy “azibusui—ag §pp

|_

(s)dwny Jsysuouj aynoy azibisuz~sq g4+

£ uoisiaey
CLOIL-¥LEM-QS-3ANH




Bap-yepyoolq I14aVD

6E-V

4sniy I9)sues)-|Eoy 1 os%4d ¥1C-A 199fosd
31411 MO0 1A GILVYNIDINO
9661 ‘Gl AON S oS SIS Jajeue]
1L 0] SHIBNNN INILSAS
43y _ 434 _
osaueieg |eyeep aMep
' upnoy ysnig :
Al wioped uoj)1sog-ey :
oN .
0'9 43y 43y :
dn-sur eawp sporduroy
U} -804 yEnLy )
sujuusIeg
_ ©F 43 _ # 133y _ _
, wang4 o)noy) .anauo: :
g yenyy umopinys [ umopinyg o'T 43
_ e He spon
buneasdg
— FEL
S, —
438 _ Ty 43 o 334
ojnoy ysngy ojnoy ysny n..o-nEm..a& : | Ny
Auap, dn s ooy NINY) - ybnosy) ejsepm
1ajsues)

ysn|y 18)suei]-1sod QG

ysni4 Jaysuni|—3so4 OGS

£ uoisiay
ZLO -V LEM-OS-INH




bup rgn201q (31140VD

ovr-v

dfi-aun aARA J3jsuRsf S0

I oseyd yig-m Yoeloiy

111 MO ‘AG Q31VYNIDINO
@661 ‘61 AON o9 Eey JSuRI|
31va HIANNN NILSAS
‘ ] . e
0L 43 codwne sdig s2uejeg
Auap Aenuep e [RUly
[eAosddy g uucieg
s Jospuedng

..-__-...:

D ]
) wpon sea03 ) -z_.> ._:_..>
:..> Ayen cu: _:> pur
u.s:-sm

bt c—

_ ' ey 43
. @I SUONIEO,) SAIRA ll@f.

fuap Aenuepy

] ]

r—

n T c 1E°F 343

43

susjjEod BAEA
Apep Asjousey

13y _
oomng

WO o)
SINEA JRjEUeI) _
uopsog

a: -3UI BABA ._o_mcm: 1504 oo

dn-sui aAjep Jajysued] }sod 0'9

p 0S 43y
) yanyy
@ Jojeunlj.soy

£ uoisiaey
TLOIL-VIEM-AS-ANH




HNF-SD-W314-TI-012
REV. 3

APPENDIX B

Master Pump Shutdown System

Route Selection Database



INTRODUCTION

HNF-SD-W314-TI-012
REV. 3

The following tables were prepared utilizing the Microsoft Excel spreadsheet
program. A summary description of each column in a table is presented at the
beginning of each of the tables listed below.

TABLE TITLE

1. Tank List

2. Pit List

3. Tank Farm List

4, Transfer Line List
8. Pump List

6. Table Deleted

7. Leak Detector List
8. Clean-Out-Box List

PURPOSE

Associates each doubled shelled tank with a tank
farm and an inlet flow meter.

Associates each pit located in a doubled shelled
tank farm with a tank farm, tank, and a pit leak
detector.

Associates each doubled shelled tank farm with a
Hanford Area designation.

Associates each transfer line interconnecting the
doubled shelled tank farms with the line's source
pit, source connector head, destination pit,
destination connector head, and encasement leak
detactor,

Associates each transfer pump located in the
doubled shelled tank farms with the pump’s
source, pit, destination connector head, outiet
flow meter, MCC, and MPS system interlocks.

Associates existing leak detectors with existing
MPS System relay inputs that are connected to the
new project W-314 MPS System.

Associates existing Clean-Qut-Box leak
detectors with Clean-Out-Box, transfer line,

B-2



10.

T1.

12.

13.

14.

15.

3-Way Valve List

2-Way Valve List

Table Deleted

Table Defeted

HNF-SD-W314-TI-012
REV. 3

and existing MPS System relays.

Associates each 3-way transfer valve located in
the doubled shelled tank farm pits with each
valve’s farm location; pit location; positions A, B,
and C inlet connections (such as nozzle number or
valve number); positions A, B, and C outlet
connections; and positions A, B, and C switch tag
numbers.

Associates each 2-way transfer valve located in
the doubled shelled tank farm pits with each
valve’'s farm location; pit location; inlet
connections (such as nozzle number or valve
number}; outlet connections; and open and closed
position switch tag numbers.

Encasement Drain Valve Associates each encasement drain valve

Drain Valve List

Drain Line List

located in the doubled shelled tank farm pits
with each valve's farm location; pit location;
inlet connections {such as transfer line
number of the encasement being drained);
outlet connections; and open and closed
position switch tag numbers (if applicable).

Associates each pit drain plug or valve located in
the doubled shelled tank farm pits with each
valve’s farm location; pit location; inlet
connections; outlet connections; {such as the tank
into which the pit is being drained) and open and
closed position switch tag numbers (if applicable).

Associates each pit drain line located in the
doubled shelled tank farms with the line’s source
pit, source connection, destination pit, and
destination connection.

B-3



. HNF-SD-W314-TI-012
I REV. 3

Bolded table entries indicate equipment in project W-314 Phase | scope.
| IMtalics table entries indicate not in project W-314 scope.
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