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CONCEPTUAL DESIGN REPORT

TWRS PRIVATIZATION PHASE |
ELECTRICAL POWER SYSTEM

SUBPROJECT W-503

I. INTRODUCTION

Historically, the primary function of the 200 Areas facilities at the Hanford Site
as to process nuclear material for defense purposes. This activity resulted in
liquid radiological wastes that were stored in tank farms located in both the
200-East and 200-West Areas. High-level waste (HLW) has been stored in large
underground storage tanks at the Hanford Site since 1944; approximately
208 ML (55 M/gal) of waste are stored in 177 tanks. These caustic wastes
consist of many different chemicals in the form of liquids, slurries, saltcakes, and
sludges. In 1992, the Tank Waste Remediation System (TWRS) program was
established to manage, retrieve, treat, immobilize, and dispose of these wastes

in a safe, environmentally-sound, and cost-effective manner.

The U.S. Department of Energy (DOE) Richland Operations Office (RL) is
pursuing a new business strategy of hiring Private Contractors (PC) to manage
the retrieval, immobilization, and disposal of low-activity waste (LAW). This
privatization strategy includes design, permitting, construction, operation, and
deactivation of equipment and facilities for treatment of tank wastes. The
approach to privatization will be conducted in two phases. Phase | includes
supernatant pretreatment, LAW immobilization, and an optional HLW

immobilization by two competing vendors.

The TWRS Privatization Infrastructure Project is a part of the first phase of the

privatization initiative.

Subproject W-503 is one of the four subprojects that make up the TWRS
Privatization Infrastructure Project. The subprojects provide the infrastructure

(except for sanitary sewer), the site improvements, and interfaces necessary to

WB5B03CDR.TD.2916 : -1- 06-04-97
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support the demonstration phase (Phase I) of TWRS Privatization. The

subprojects are:

. W-503, "Electrical Power System”

. W-504, "Raw and Potable Water"

. W-505, "Site Development and Roads”

. W-506, "Liquid Effluent Transfer Systems”

Subproject W-503 will extend the existing 230 kV transmission system and
provide a new 230 kV substation and 13.8 kV switchgear and feeders to supply

the committed electrical power to the PCs (ref 1, 2, and 10).

In conjunction with preparation of the TWRS Privatization request for proposal
(RFP) for the solicitation of PCs, a location was selected for the Phase | facilities
(ref 3 and 4). The selected area is east of the major 200-East Area road and rail
network, and will require modifications and additions to existing transportation

corridors and utility systems.

The TWRS RFP states that the DOE will provide and maintain an electrical power
distribution system capable of delivering up to 20 MW of electrical power to
each Phase | PC site. A site evaluation concluded that the existing electrical
distribution system supplied from substation A8 (251W) is inadequate for the
Site {ref 5). The recommended preferred alternative electrical power source is
a new 230 kV substation, supplied from the existing Hanford Site 230 kV

transmission system.

The work breakdown structures (WBS), budget authorized/budget outlay
schedule, cost estimate summary, and conceptual project schedule are in
Appendices A, B, C, and D, respectively.

II. SUMMARY

Subproject W-503 will install the necessary electrical infrastructure to provide

20 MW of electrical power to each of two Privatization Contractors (PCs) site.

WG503CDR.TD.2916 -2- 06-04-97
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The design requirements, including codes and standards, for this subproject are

established in the Design Requirements Document {(ref 10).

The project will modify the Hanford Site 230 kV transmission system to add a
new 230-13.8 kV substation between substation A8 (251W) and the
A22 Ashe Tap. The new substation instaliation will include: extension of the
230 kV transmission loop via ﬁew transmission lines; a 230 kV switchyard
including two 230-13.8 kV power transformers, two 13.8 kV zig-zag grounding
transformers, three 230 kV power circuit breakers, 230 kV switches,
miscellaneous 230 kV equipment, and grounding and lightning protection
systems; a switchgear building containing 13.8 kV switchgear with vacuum
circuit breakers, DC control power systems, metering equipment, protective
relaying and communication equipment; and new 13.8 kV underground feeders
to supply the PCs sites. Each PCs site will be provided electrical power via two

{normal and alternate), 13.8 kV feeders in underground duct banks.

Monitoring and contro! of the new substation equipment will be integrated with
the existing site supervisory control and data acquisition and field data
acquisition system systems. New fiber optic cables and equipment will be
installed to provide communication channels for the integrated transfer trip
system and to extend the Hanford Local Area Network to the new substation.
Twisted pair {telephone) systems will be extended to the new substation to

serve voice and data communication requirements.

Design and construction of the project will be accomplished by an offsite
design-build contractor. Completion of construction and startup of the new

substation is desired by March 2000.
Subproject W-503 is a fiscal year 1999 Line Item. Total estimated costs (TEC)

of the project are $19,460,000; other project costs {expense funded) are
$1,840,000. The total subproject cost (TPC) is $21,300,000.

WB03CDR.TD.2916 -3- 06-04-97
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. JUSTIFICATION

The TWRS privatization Phase | program requires delivery of up to 20 MW of
13.8 kV electrical power to each of the PC sites. Engineering Study
WHC-SD-WM-ES-393 analyzed and evaluated several alternative proposals
(ref 8). The study concluded that the existing A8 {251W) substation cannot
adequately supply the PCs additional 40 MW, 13.8 kV projected load. An
alternative source is required. Based on cost, reliability, operation, maintenance,
and environmental factors, the recommended preferred alternative is to provide
a new 230 kV-13.8 kV substation supplied from the existing 230 kV

transmission system.

Preliminary load flow and voltage profile calculations were performed by the
Bonneville Power Administration (BPA) to evaluate the impact of the new
substation on the overall 230 kV transmission grid. The BPA indicated that up

to 60 MW can be provided to the new substation.

The upgrades provided by subproject W-503 are required to support the TWRS
Privatization contracts. By supporting TWRS Privatization, subproject W-503
supports the Tri-Party Agreement milestones for site clean-up, processing, and

disposal of tank wastes.

IV. DESCRIPTION OF PROJECT SCOPE

A. IMPROVEMENTS TO LAND (460)

1. 230 kV Transmission Lines (See Sketch ES-W503-01. All sketches

are shown in Appendix L.)
Clearing

Two adjacent parallel transmission lines will be installed to extend

the existing 230 kV transmission loop with approximately 11 km

WBO03CDR.TD.2916 -4 - 06-04-97
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(7 mi.) of new transmission line to the new 230 kV substation A6.
The existing loop will be intercepted along A-8 to the Ashe Tap line,
between towers AGL10 and AGL11, approximately 3.6 km (2 mi.)
west of the Ashe Tap. From the existing line, the route of the new
transmission lines will be generally south, then west into the new
substation. The new transmission lines will be supported by
34 steel structures. Locations of transmission tower foundations
will require removal and disposal of all brush, roots, and other

objects resting on or protruding through the surface.

Excavation

Each new transmission line will include installation of a direct buried
counterpoise system consisting of two continuous parallel
conductors along the route of each new line, spaced 10.7 m (35 ft)
on each side of the transmission line centerline. Each transmission
line support structure will have connections to the counterpoise
system. Excavation will be required at transmission line support
structures for tower footings and, where required, anchor

embedments.

Stabilization
The unimproved construction and maintenance roadway will require
erosion control and soil stabilization measures in areas subject to

potential erosion.
Environmental Remediation

Areas cleared or disturbed during construction activities that are not

required for maintenance access will be revegetated.

-5- 06-04-97
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230 kV Substation (See Sketches ES-W503-04 and ES-W503-08)

Clearing and Grading

Approximately 1.9 hectares (4.7 acres) will be cleared and graded
for the substation. Clearing will remove and dispose of all brush,
roots, and other objects resting on or protruding through the surface.
The substation switchyard will be sloped and graded to provide
surface drainage, level areas for equipment and buildings, erosion
control, elimination of standing water, and diversion of water from
site to natural drainage area. Grading will conform to
DOE Order 6430.1A, Sections 0210 and 0220, as applicable. A
substation expansion area (1.9 hectares) to the south of the
proposed substation will not be cleared or graded by this project.

The expansion area will be reserved for potential future use.

Excavation

Installation of the substation ground grid will require excavation for
placement and bonding of the ground grid conductors and equipment
grounding conductors. Excavation will also be required for the
switchgear building basement. The ground grid will consist of a
rectangular array of conductors spaced approximately 3 m (10 ft) on
center, buried approximately 600 mm (24 in.) below grade. The
ground grid will extend a minimum of 1.5 m (5 ft) beyond the

substation fence.

Footings and concrete pads for transmission towers, support poles,
power circuit breakers, miscellaneous equipment supports, and
transformers and associated oil containment structures wili also be

built within the substation switchyard.

-6- ' 06-04-97
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Yard Surfacing

The substation yard will be surfaced with crushed and graded stone.
Depth and grade will be determined during definitive design for
minimization of touch and step potentials, however, 150 to 200 mm

(6 to 8 in.) depth is assumed.

3.  Access Roads (see Sketch ES-W503-01)
Subproject W-503 will provide an unimproved roadway -along the
route of the transmission lines for construction and maintenance
access. The roadway wiil be required for transportation of materials
and equipment during transmission line support structure
construction and installation of the direct buried counterpoise
systems along the length of the lines. A 6 m (20-ft) wide area will

be cleared for a 3 m (10-ft) wide roadway.

An all weather access road between the main road and the

substation and parking area will be provided by subproject W-505.
4. 13.8 kV Duct Banks (See Sketch ES-W503-03)

Trenching

The PC sites will be provided with electrical service from 13.8 kV
feeders routed through underground duct banks. The duct banks
will extend from the switchgear building to the cable vaults at the

edge of the PC sites.
B. BUILDINGS (501)
1. Switchgear Building (See Sketch ES-W503-07)

A switchgear building will be provided to house the 13.8 kV

switchgear, 230 kV relay panels, communication equipment,

W503CDR.TD.2916 -7 - 06-04-97
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125 and 48 Vdc control power distribution systems, and ancillary

support systems for the substation.

Structural

The switchgear building will be a prefabricated or engineered steel
metal building approximately 9.2 by 15.3 m (30 by 50 ft} in plan
with an eave height of approximately 4 m (13 ft). Primary framing
will be of rigid or simply supported frames of rafter beams and
columns, braced end frames, end wall columns, and wind/seismic
bracing. A full basement will be provided for use as 13.8 kV cable
spreading room. The ground floor supporting the switchgear, relay
panels, battery racks, chargers, and communications equipment will
bea steel—g_rated checker plate floor. Access to the basement will
be provided by a stairway. A second fire exit will be provided by a
ladder and a floor hatch. Soils investigation for foundation design
will comply with the requirements of DOE Order 6430.1A,
Section 0210. Foundation design will comply with the Uniform
Building Code (UBC) and will follow recommendations in the soils
investigation report. Seismic design will comply with the UBC for
Zone 2B.

Architectural
The wall and roof system will be preformed metal panels of vertical
profile, with subgirt framing/anchorage assembly, insulation, liner

sheets, and accessory components.

The wall system will be galvanized steel sheets, 24 gage minimum,

exposed fastening panel system.

The roof system will be galvanized steel sheets, 22 gage minimum,

concealed fastening, standing seam configuration.

.g- 06-04-97
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Thermal resistance: Wall system: R value of 24

Roof system: R value of 30

Three hollow-metal hinged man-doors will be provided: Full-flush
type doors, 44 mm (1-3/4 in.) thick, with no seams or joints on face,
fabricated from American Society for Testing and Materials
(ASTM) A 366 or A 569 steel, with stiles and rails. Doors will be

furnished with combination locks and panic bars.

A 3by 3.7m (10 by 12 ft), electric operated, steel, roll-up type door
will be provided for vehicle and equipment access to the switchgear

building.

The stairway and ladder from the basement area will meet
requirements of National Fire Protection Association {NFPA) 101 for

life safety and emergency egress.

The switchgear building will be divided into the following functional

areas:

. Switchgear Room: The main portion of the switchgear
building will be occupied by the 13.8 kV switchgear, 230 kV
relay panels, raceway systems, system communications

equipment, and ancillary station support equipment.

L Battery Room: An enclosed, ventilated battery room will be
provided for the 125 and 48 Vdc system batteries.

. Cable Room: A full basement will be used as a cable room

containing cable trays, supports, and wall penetrations for the

13.8 kV power cables.

-9- 06-04-97
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Fire Protection

The switchgear building -is of noncombustible construction
(Type H-000 per NFPA 220), classified as a Special Purpose
Industrial Occupancy in accordance with NFPA 101. Multiple means
of egress from the facility, and emergency lighting and signs
designating exits will be provided in accordance with NFPA 101.
Ventilation will be provided in the battery room at the rate of 25 air
changes per hour. Factory Mutual (FM)-approved Group 1 cables
defined by nonself-sustained flame propagation and having a flame
propagation index less than 10 will be used. Cables will be installed
in accordance with FM Loss Prevention Data Sheet (LPDS)
5-31/14-5, "Cables and Bus Bars."

An automatic sprinkler system designed for an ordinary Hazard
Group 2 occupancy will be installed in the switchgear building. A
fire alarm system with smoke detection, manual pull stations,
waterflow annunciation, valve position tamper switches, and visible
and audible occupant notification devices will also be installed. A
radio fire alarm signal box will be installed to transmit alarms to the

Hanford fire department.

The switchgear building will be of noncombustible construction
(Type H-000 per NFPA 220) and will be less than 465 m2
(5,000 ft2).

Space separation between transformers, the switchgear building,
and other electrical equipment is sufficient to minimize fire exposures
and conforms with recommendations to mitigate exposure damage
from an incident involving an oil-filled transformer as specified in
FM LPDS 5-4/14-8, "Transformers.”

- 10 - 06-04-97
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Appropriate fire protection for transformers and cables will be
provided in accordance with FM LPDS 5-4/14-8, 5-31/14-5; and.
NFPA 70, "National Electric Code." An automatic sprinkler system
will be installed to provide the best level of protection against

potential transient combustibles in the building.

Fire protection systems will be designed in accordance with Hanford
Chapter of the DOE Fire Protection Resource Manual. This covers

such items as fire sprinkler and alarm design criteria, wiring, etc.

A minimum of two fire hydrants will be installed by subproject
W-504 so that all portions of the exterior of the building are within
300-ft hose lay of a fire hydrant. Fire protection water will be
supplied by connections to the raw water distribution system.

Heating, Ventilating, and Air Conditioning

The switchgear building will be maintained at 16 °C (60 °F)
minimum during the heating season and 30 °C (86 °F) maximum
during the cooling season. Outdoor winter design temperature is
minus 29 °C (minus 20 °F) and summer outdoor design temperature
is43 ° C (110 °F). A central, base-mounted heat pump will be used
for cooling and heating. The unit will be provided with an enthalpy
controlled economizer, supplemental electric resistance heat, and
35% American Society of Heating, Refrigerating and Air Conditioning
Engineers (ASHRAE) rated filters. Cooling capacity will be
approximately 18 kW (62,500 Btu/hr). The unit will have a 24 kW
(80,000 Btu/hr) supplementary electric resistance heater.  Air
distribution will be through galvanized steel ducts running overhead
along the length of the building. Equipment, components, and
system operation will conform to ASHRAE standards.

The battery room will be exhausted with an exhaust fan mounted on

the perimeter wall. The fan can provide a minimum of 25-air change
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per hour. The battery room door will be provided with louvers fitted

with a backdraft damper for room makeup air.

Instrumentation and Control

Instrumentation and control equipment for the substation will be
located within the 13.8 kV switchgear, the five 230 kV relay panels,
and the three floor-mounted remote terminal unit (RTU) and
communications racks. Raceways for instrumentation and control
cables will be via overhead cable tray in the switchgear building, and

the underground cable trench in the switchyard.

Revenue Metering

Power demand, energy consumption, and reactive consumption will
be metered at each 13.8 kV incoming circuit breaker and at each
13.8 kV feeder circuit breaker. Power demand and energy
consumption of the switchgear building station service also will be
metered. Output from the revenue meters will be supplied to the

field data acquisition system (FDAS).

13.8 kV Distribution System Protective Relaying

Distribution line protection will include phase and ground overcurrent
relays. Bus protection will include differential relays. The protective
system will be in accordance with American National Standards
Institute (ANSI)/Institute of Electrical and Electronics Engineers
(IEEE) 242, and WHC-SD-LL-ES-034 (ref 7).

Electrical (See Sketch ES-W503-06)

The station service electrical power distribution system will be
208Y/120 Vac, supplied from a 600 ampere (A} main power
distribution panel and a 225 A subfed distribution panel. The 600 A
power distribution panel will be fed via an automatic transfer switch

from two station service transformers. Power distribution raceways
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within the switchgear building will be exposed electrical metallic
tubing. Conduits within 1.5 m (5 ft) of the floor will be rigid steel.
Design and installation of the electrical distribution system and

equipment will comply with NFPA 70.

Substation equipment control power will be from a 125 Vdc
distribution system consisting of: two 225 A control power
distribution panels; a 150 Ah stationary battery bank; and a manual
transfer switch fed by two redundant battery chargers supplied from
a 208Y/120 Vac distribution panel.

Communications equipment will be supplied by a 48 Vdc system
consisting of: a 60 Ah stationary battery bank; battery charger
supplied from a 208Y/120 Vac distribution panel; and a 100 A,

48 Vdc communication power distribution panel.

Lighting

The switchgear building interior lighting will consist of rows of
suspended, energy efficient, twin-tube industrial fluorescent fixtures,
T-8 lamps, and electronic ballasts. Approximately 35 fixtures will be
installed for the ground floor, and 15 in the basement. Emergency
lighting will be supplied by integral automatic battery backup power
supplies in selected fluorescent fixtures. Lighting system raceways

will be exposed conduit.

Exterior site lighting will be low-pressure sodium luminaries,
twin-lamp, 208 Vac, 180 W. Four fixtures will be surface-mounted
on the switchgear building, and 26 fixtures will be mounted on
dedicated poles or substation equipment supports in the switchyard.
Lighting control will be by central photoelectric cell and contactor.

Lighting system circuits will be routed via conduit, tray, and trench.
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Communications (see Sketches ES-W503-09 and ES-W503-10}
The switchgear building communications systems will include
circuits and equipment for voice communications (telephone), data
collection (FDAS), supervisory control of equipment (SCADA),
protective relaying coordination {ITTS), and Hanford Local Area
Network (HLAN) access. Redundant telecommunication circuits will
be required for the 230 kV transmission system ITTS protective
relaying and SCADA systems.

L Telephone: A new 25-pair telephone cable will be installed to
a pedestal at the new substation location. The new cable will
tap an existing 300-pair cable, and will be routed via existing
overhead messengers along Canton Avenue, and then direct
buried to the new substation. Two, 6-pair cables will be
installed from the pedestal to the switchgear building through

a new 103 mm (4 in.} duct.

. Supervisory Control and Data Acquisition (SCADA): The
230 kV and 13.8 kV electrical systems will be monitored and
controlled by the existing Hanford Site utilities SCADA system.
SCADA monitoring will include: amps, watts, volts of 230 kV
and 13.8 kV incoming lines and 13.8 kV switchgear feeders;
status of 230 kV and 13.8 kV circuit breakers; protective relay
operation; transformer status; DC control system status; etc.
SCADA control will include 230 kV and 13.8 kV circuit
breakers, motor operated disconnect switches, and other
associated control. The SCADA system will be compatible
with the SCADA system as specified in the SCADA Computer
System Acquisition Plan (ref 8). SCADA communication will
be via a new twisted pair telephone cable interface with

existing telephone switching node at 2220-E, and then a
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dedicated channel on the Hanford Site synchronized optical
network to the A8 (251W) substation.

L Field Data Acquisition System: The FDAS system will monitor
electrical energy use and transmit data via voice-grade
telecommunication systems. FDAS inputs will include pulse
outputs from the 13.8 kV system revenue metering devices.
FDAS communication will be via a new telephone cable

interface with existing telephone network.

. Hanford Local Area Network: HLAN communications will be
provided to the substation with the extension of the existing
fiber optic network via installation of a new dielectric fiber
optic cable system to the substation. The new cable will be
routed on existing overhead messenger from the telecommuni-
cations building near 272-AW, to the utility corridor where it
will be direct buried to a hand hole at the new substation
location. Final routing to the switchgear building will be
through new 103 mm (4 in.) duct.

J Integrated Transfer Trip System: Redundant 230 kV
transmission line ITTS communication channels will be
provided for the substation with the installation of the new
dielectric fiber optic cable system which will also provide

HLAN communication.

13.8 kV Switchgear and Bus Duct (See Sketch ES-W503-05 and
ES-W503-08)

The 13.8 kV distribution switchgear will be double ended, with
nine-metal clad vertical sections including circuit breaker cubicles
and metering for two incoming lines, one bus tie, four feeders, two

spare circuit breakers, four circuit breaker spaces, and two draw-out
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fuse compartments for station service. The draw-out fuse
compartments will be key-interfocked with their associated station
service main circuit breaker. The switchgear will have provisions for
additional vertical sections on each end. Incoming and bus tie circuit
breakers will be 2000 A, feeder circuit breakers will be 1200 A, all
will be 36 kAIC vacuum break. Incoming line will be by 2000 A
overhead enclosed bus duct. Feeder compartments will be stacked
two-high. Station service transformer feeders will be served by
no-load break draw-out fuse compartments. Incoming line and
feeder protection will include phase and ground overcurrent relays.
Differential protective relaying will be provided for the 13.8 kV
busses. Utility revenue metering equipment will be provided for

incoming lines and feeders.

230 kV System Protective Relay Panels

Protective relaying equipment for the 230 kV system and
components will be contained at centrally located relaying panels
within the switchgear building. One pane! will be dedicated to each
incoming 230 kV line and each 230 kV transformer. A centrai panel
will provide an annunciator panel, mimic bus, and control switches

for 230 kV circuit breakers and disconnect switches.

A direct underreach, permissive overreach, transfer trip relay
scheme, coordinated with the existing system, will be used as
primary protection for the 230 kV transmission lines. Backup
protection will be provided by directional distance and directional
ground overcurrent relays. The transmission line protective relay
scheme will be compatible with the system described in
WHC-SD-LL-FDR-001 (ref 9).

Primary 230 kV transformer protection will include high speed

differential relaying. Backup protection will include over
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and under voltage and overcurrent relaying. Protective relaying
will be commensurate with IEEE C37 and C57 Series, and
|EEE 242-1986.

Primary 230 kV bus protection will include high impedance voltage

operated differential relays.

Primary protection for the incoming 13.8 kV bus duct ‘will be
provided by the reach of the 230 kV transformer differential

protection zone.

Substation A8 (251W) Modifications

Substation A8 (251W) is presently one terminal of a three-terminal
transmission line, with A7 (151KW) and Ashe substations at the
other terminals. With the addition of new substation A6, the
function of substation A8 (251W) as one terminal of the
three-terminal line will be transferred to new substation A6.
Protective relaying and communications systems and equipment
associated with three-terminal line operation at A8 (251W) will be
removed or modified accordingly. Transmission line protective
relaying settings will also require evaluation, testing, and
modification to consider transmission line configuration and

protection changes due to the addition of new substation A6.

Additionally, substation A8 serves as the control and monitoring
center for the site electrical transmission/distribution system. The
addition of new substation A6 will require significant modifications
to substation A8 {251W) systems including the mimic board,
computer software program, additional communication input

channels, procedures, etc.
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Substation A7 {151KW) Modifications

As part of the three-terminal transmission line configuration, the
transfer of substation A8 (251W) as one of the three terminals to
new substation A6 will require modifications to the systems of
substation A7 (151KW). Modifications will include protective

relaying evaluation and settings, equipment labels, etc.

. Ashe Substation Modifications

As part of the three-terminal transmission line configuration, the
transfer of substation A8 {251W) as one of the three terminals to .
new substation A6 will require modifications to the systems of Ashe
substation. Modifications will include protective relaying evaluation

and settings, equipment labels, etc.

C.  UTILITIES (600)

WB03CDR.TD.2916

Electrical Station Service (See Sketches ES-W503-06 and
ES-W503-07

All water mains supplying fire protection systems and fire hydrants
will be treated as fire mains and installed in accordance with DOE
requirements and NFPA 24. The water supply for the switchgear
building sprinkler system will be controlled by a post indicator valve

located a minimum of 50 ft from the building.

Subproject W-504 will install fire hydrants on a maximum spacing of
400 ft, located not more than 300 ft from the switchgear building.

Switchgear building station electrical service will be provided via an
automatic transfer switch supplied from two, 150 kVA,
13.8 kV-208Y/120 Vac outdoor, liquid filled, pad-mounted

transformers. The transfer switch will have an integral maintenance
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bypass and isolation switch. The main station service panelboard
will be 208Y/120 Vac, 600 A, 42-pole spaces.

230 kV Transformers

The substation will contain two, 230-13.8 kV, 3-phase, 60 Hz,
power transformers. Each transformer capacity will be
25/33/42 MVA (oi! air/forced air/forced air), to normally support a
single 13.8 kV bus load, with spare capacity to supply the entire
substation load. The transformers will be subjected to momentary
parallel ope}ations during load transfers from one bus to the other.
The primary winding of each transformer will be solidly grounded
wye, and the secondary will be delta connected. Secondary voitage
and phasing will allow paralleling withthe existing 200 Area 13.8 kV
distribution system. The transformers will be outdoor,
less-flammable oil-filled, sealed tank, with high-voltage bushings to
connect to the 230 kV bus, and secondary bushings and terminal
housing to connect to the 13.8 kV enclosed bus duct. Metering and
protective relaying will require multiratio current transformers on
each primary and secondary bushing. Primary and secondary surge

arresters will also be provided.

Adverse voltage effects due to the new substation and its load, will
require the installation of load tap changers (LTC) at the 13.8 kV
secondary of the 230 kV transformers to provide necessary voltage
regulation. The load tap changers will be monitored and controlled
by the SCADA system.

230 kV Circuit Breakers

Two main and one tie-power circuit breakers will comprise the
breaker-and-a-half 230 kV switchyard configuration. The circuit
breakers will be rated 242 kV, 3-phase, 60 Hz, 1200 A, 40 kAIC,
SF6 insulated, outdoor, dead tank. Metering and protective relaying
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will require current transformers on each circuit breaker bushing.
Circuit breaker SF6 gas status and leak detection wilt be monitored
by the SCADA system.

230 kV Potential Transformers
Metering and protective relaying applications will require eight, -
138 kV, muitiple-ratio, single-phase potential transformers in the

switchyard.

13.8 kV Grounding Transformers/Resistors

A zig-zag grounding transformer and grounding resistor will be
installed on the delta-configured 13.8 kV secondary of each 230 kV
transformer in the new substation to provide a éystem neutral, and
to limit ground fault current. The transformer will be rated 13.8 kV,
zig-zag connected, 15.94 MVA for 10 seconds, 500 kVA
continuous, mineral oil-filled, self cooled, with multiratio current

transformers at each primary and neutral bushing.

The low-impedance grounding resistor will be installed between the
neutral terminal of the grounding transformer and the ground grid,
and will be rated 8 kV, 2000 A for 10 seconds, 40 A continuous,

4 ohms.

230 kV Transmission Line Towers (See Sketches ES-W503-01 and
ES-W503-02)

Extension of the 230 kV transmission loop from the existing line to
tHe new substation will require installation of 34 steel transmission
line supporting structures. Dead-end, tangent, small angle, and
phase transposition tower structures with associated insulators,

guys and anchors will be required.
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Switchyard Structures (See Sketch ES-W503-04)

Switchyard line support and equipment support structures will
include the following types of fabricated steel structures and
associated foundations: incoming line dead-end, potential
transformer supports, bus supports, air switch supports, circuit
breaker supports, bus duct supports, static wire supports and masts,
light poles, etc.

230 kV Bus (See Sketch ES-W503-04)

The 230 kV rigid bus will consist of a tubular aluminum alloy bus
with welded and bolted connections. Jumpers will be 1272 kemil
ACSR "Bittern." '

13.8 kV Underground Duct Bank (See Sketches ES-W503-07 and
ES-W503-08)

Each PC site will be provided with 20 MW of electrical power from
the new substation by two (normal and alternate), 13.8 kV feeders.
Each feeder will consist of four paralleled 500 kemil conductors in
129 mm (5 in.}) polyvinyl chloride (PVC) ducts within a common
concrete encasement. Each of the two duct banks will terminate at
a vault and pad-mounted-feed-through cabinet at the edge of the PC

site.

Oil Containment

Each power transformer and zig-zag transformer will be provided
with an oil collection and containment basin. Adjacent equipment
may share common containment. The collection and containment
system will be designed to minimize potential fire hazard and
damage to the environment. The spill containment system will have
sufficient capacity to completely collect and contain the entire
volume of oil contained in the equipment. Design measures will

include a collection basin with provisions for pumping, a system to
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prevent spilled oil from entering surrounding soil, and a remote alarm
system to alert operating personnel to potential oil spills. The
containment system will be an integral element of the transformer
foundation design. Oil containment systems will comply with Code
of Federal Regulations {CFR), 40 CFR 112, FM LPDS 5-4/14-8, and
|IEEE 980.

Station service transformer pad will include walls for oil containment

and fire protection.

Cable Trench (See Sketch ES-W503-04)

Signal and control circuits between the switchgear building and
switchyard equipment will be routed through the switchyard via an
underground, prefabricated cable trench located adjacent to the
centerline of the substation extending into the switchyard from the
switchgear building. Trench load capacity will be adequate to

support vehicle traffic.

Fence (See Sketch ES-W503-04)

A 3 m high chainlink perimeter safety fence will be provided for the
substation. One vehicle and three personnel gates will enclose the
substation. Gates will be lockable. Fence clearances will comply
with IEEE 1119. The fence will be bonded to the ground grid. The

fence will meet the requirements of ANSI C2 as a minimum.

Substation Grounding Grid

A grounding grid for personnel protection and system grounding will
be installed for the substation. The grounding system will consist of
a rectangular grid arrangement of 500 kcmil copper conductors,
buried approximately 600 mm (24 in.) below finished grade,_with a
maximum spacing of 3 m (10 ft), under the entire substation

extending 1.5 m (56 ft) outside of the fenced area. Ground rods with
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a maximum rectangular spacing of 15 m (50 ft) will be installed and
bonded to the ground grid. Final detailed design will be based upon
actual site soil conditions. Ground grid installation and design will
comply with IEEE/ANSI C2, IEEE 142, |EEE 837, and guidance of
IEEE 80.

14. Lightning Protection (See Sketches ES-W503-02 and ES-W503-04)
Lightning protection provided for the transmission line and substation
will include overhead ground (static) wires above the transmission
lines and substation switchyard. Surge arresters will be installed on
incoming 230 kV lines and transformer primary and secondary

bushings.

D. DEMOLITION (810)
Extension of the 230 kV transmission loop will require removal of a section
of existing 230 kV transmission line for installation of two dead-end

structures at the location of the tie-in to the new transmission line.

E. PROJECT SUPPORT {900)

1. Planning
Engineering Studies
Design Requirements Document (DRD) (ref 10)

2. Conceptual Design
Preliminary Safety Evaluation
Quality Assurance Program Plan
Project Management Plan
Project Validation

Advanced Conceptual Design
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3. Bid Package
Performance Specification
Bid Package and Contract Solicitation

4. Definitive Design
Cognizant Facility Personnel Design Review
Fire Hazards Analysis
Safety Documentation
Regulatory Permitting

5. Construction
Operations Support
Facility Planning Resources
Site Utilities Support
Radiological Support
6. Testing and Startup
Acceptance Testing
Maintenance and Operating Procedures
Training

Operational Readiness Review

F. DESIGN COMPLIANCE
The design and construction of subproject W-503 will be performed in
accordance with the codes, standards and requirements of the DRD and

the design and construction speciﬁcations.

V. METHODS OF PERFORMANCE

Subroject W-503 will be executed in accordance with the WBS defined in
WHC-SP-1101 {ref 11). Deviations from this work plan will be requested and

approved by a formal budget/schedule change request. The costs associated
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with the WBS numbers used in this conceptual design report (CDR) are for the
cost estimating purposes only and will be rolled into the WBS numbers used in
the MYWP.

A. ENGINEERING (WBS 1.0)

Definitive Design (WBS 1.1)
Included in Section C as a part of WBS 3.2.

Engineering and Inspection (WBS 1.2)

The contracted engineer/constructor contractor will provide engineering
during construction, acceptance inspection, incorporate contractor
as-build/vendor submittals into the Hanford system, oversee walkthroughs
and preparation of open items and exception lists, and support contract

closing documentation.

B. PROCUREMENT (WBS 2.0)
N/A

C. CONSTRUCTION (WBS 3.0)

Force Account Construction (WBS 3.1)
N/A

Design/Construction/Startup (WBS 3.2)

An offsite design-construct contractor will provide the definitive design,
procurement, construction, and acceptance testing for the project. The
selected contractor will provide a turn-key type project as defined by the
design-construct procurement bid packages. The connections to the
existing systems and operational testing will be provided by the onsite

utilities contractor.
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D. PROJECT MANAGEMENT (WBS 4.0)
The performance contractor will be responsible for the development of
overall infrastructure project plans, strategy documents, project definition
and integration activities, and management of conceptual design,
design/construction/startup activitiesand related PHMC interface activities,
and engineering/technical support. The performance contractor will
manage and integrate all the scope, cost, and schedule throughout the life
of the project. Preparation of inputs to the MYWP, budget and schedule
change requests, yearly capital project validations, and the negotiation of

performance measures are also part of project management.

E. OTHER PROJECT COSTS (WBS 5.0}
The performance contractor will direct the resources necessary to perform
the following expense-funded activities (other project costs) needed to
implement subproject W-503:

Project Definition (WBS 5.1}

The performance contractor will provide electrical system integration
including interface with the Integrated Product Teams (IPTs) and the Waste
Integration Team (WIT), and preparation as well as maintenance of
interface control documents (ICDs), and the DRD. Project definition also
includes 230 kV system analysis by the BPA.

Conceptual Design (WBS 5.2)
The contracted engineer/constructor contractor will prepare a conceptual
design report that will provide sufficient details for developing defensible

cost estimates and a project schedule.

Project Technical Support (WBS 5.3)

This task includes the following activities:

. Preparation of validation documentation.
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L4 Performance of unreviewed safety question screening.

. Preparation of procurement documentation for design/construction/
startup contracting including commerce business daily notices,
procurement specification and bid package.

. Provide input for integrated schedule.

. Preparation of project management plan.

L Preparation of quality assurance plan.

] Preparation of the safety and environmental documentation.

. Provide design input and adequate reviews of project design media

and other project documentation.
° Change control and records management support.
. Provide utilities support for system testing and startup including final
tie-ins, the preparation of procedures, personnel training, operational
' testing, and readiness assessment.
. Provide telecommunication support for system installation, testing,

and startup of all communication work including SCADA, FDAS,
HLAN, and telephone system.

VI. REQUIREMENTS AND ASSESSMENTS

A. SAFEGUARDS AND SECURITY
Existing safeguards and security measures will not be impacted by this

project. No new measures beyond the current practices will be required.
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B. HEALTH AND SAFETY
Construction contractors will be required to take necessary precautions for
protection of the health and safety of their employees, subcontractors,
operating contractor, and DOE personnel. This includes providing
continuous access to construction areas by emergency vehicles and
personnel, and ensuring that emergency evacuation routes are

unobstructed.

A 24-hr advance notice of any excavation work disrupting roadways or
other services will be required to ensure that emergency personnel receive

adequate notification.

DOE health and safety standards and regulations will be followed to
minimize risks during construction. Removing, packing, and disposing of
any contaminated soil, radioactive or dangerous waste, and materials
found during excavation will comply with appropriate safety standards and

procedures.

Industrial Safety Requirements of Occupational Safety and Health Act
(OSHA), 29 CFR 1910, 29 CFR 1926, NFPA 70, NFPA 101, NFPA 241,
WAC-296-45, WAC-296-46, and National Electrical Code (NEC)
|EEE/ANSI C2 will be implemented.

C. DECONTAMINATION AND DECOMMISSIONING

Decontamination and decommissioning are not required for this project.

D. PROVISIONS FOR FALLOUT SHELTERS

Provisions for fallout shelters are not required for this project.
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MAINTENANCE AND OPERATION REQUIREMENTS
Access to equipment for maintenance will be assured during definitive
design to ensure maintenance activities can be performed in a safe and

efficient manner in compliance with applicable codes and regulations.

Use of SF6 230 kV circuit breakers will require new training requirements

for operation and maintenance of gas-insulated equipment.

AUTOMATED DATA PROCESSING EQUIPMENT

Subproject W-503 will provide control, relaying, and metering signals from
the new substation to the existing SCADA and FDAS systems located at
the main dispatch center {substation A8).

QUALITY ASSURANCE/SAFETY CLASSIFICATION

1. Quality Assurance Activities
Minimum project quality attributes are included in the project DRD
and will be incorporated into the project specific Quality Assurance
Program Plan (QAPP). The QAPP will indicate the project critical
characteristics, corresponding safety classification assignments, and
programmatic controlling documents. The specific technical and
quality programmatic requirements, material certifications,
qualification and certification of personnel, inspections, examinations
and testing, and applicable quality assurance records will be
established during definitive design and included in design
documents. Specifications will require controls to exclude

misrepresented products.

Subproject W-503 will be designed as a general facility in
accordance with DOE Order 6430.1A. The project has been

assigned a hazard classification of low.
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Independent design verification may be required. Nonsafety class
items and services will be procured from commercially available

sources unless specific exception is noted during definitive design.

2. Safety Classification
Based on a review of documents including WHC-CM-4-46,
"Non-Reactor Facility Safety Manual," DOE Order 5481.1B, "Safety
Analysis and Review System," and applicable codes and bench
marking of commercial practices, it is concluded that substation A6
is a General Services facility. See Appendix G for preliminary safety

evaluation.
H. ENVIRONMENTAL COMPLIANCE
The design and construction of subproject W-503 will comply with the
following environmental regulations:
10 CFR 1021, "National Environmental Policy Act.”

36 CFR 800, "Protection of Historical and Cultural Properties."

DOE Order 5440.1E, "National Environmental Policy Act Compliance

Program."
50 CFR 402, "Interagency Cooperation - Endangered Species Act."

DOE Order 5484.1, "Environmental Protection, Safety, and Health

Protection {nformation Reporting Requirements.”

Adherence to these regulations ensures that the environmental impacts are
understood and properly mitigated, cultural sites and artifacts are identified
and protected, and that ecological reviews have been completed and

mitigation activities identified.
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l. PERMITS
The activities of erecting transmission towers and construction of access
roads are not expected to be sources of toxic air pollutants or radioactive
air emissions to the atmosphere. If, however, surface or underground
radioactive contamination is discovered, notification to the Washington
Department of Health (WDOH) will be required to ensure compliance with
WAC-246-247.

Jd. POLLUT!ION PREVENTION/WASTE MINIMIZATION
Beginning January 1, 1997, all new projects having an estimated value at
a General Plant Project level or higher and entering into conceptual design
will utilize a checklist to document that pollution prevention/waste
minimization (P2/WMin) has been considered in the development of the

design package.

Through the use of a microcomputer program P2-EDGE (ref 12), a
P2/WMin opportunities list was prepared for subproject W-503. The list
identifies those P2/WMin opportunities that are to be implemented and/or
considered for further evaluation throughout the design and construction

process.

A design checklist was developed during conceptual design that
documents the evaluation of the items identified in the P2/WMin
opportunities list for implementation and/or consideration.  Sound
engineering judgment based on experience was employed to determine
those P2/WMin opportunities that will be implemented into the design
and/or construction activities, and when. The P2/WMin opportunities list

summary report and the design checklist are shown in Appendix K.

WS503CDR.TD.2916 -31- 06-04-97



HNF-SD-W503-CDR-001, Rev. 0

VIl. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

A. LOCATION OF SUBSTATION
Conceptual design placement of the substation may be reevaluated upon
finalization of the PC site configuration. Optimal placement of the new
230 kV substation may require relocation of the conceptual design
substation site. Relocation may alter: type and quantity of transmission
line towers and length of conductors; length and routing of 13.8 kV
feeders; length and routing of telephone and fiberoptic communications
cables; configuration of site improvements including clearing and grading;

site utilities including fire protection water supply; and access roads.

B. FIRE PROTECTION
Fire protection requirements are preliminary pending completion of a Fire

Hazards Analysis for the facility.

Additional fire protection features for the transformers may be required if

space separations identified in FM LPDS 5-4/14-8 are not maintained.

FM guidelines assume that regardliess of the insulating fluid (mineral oil or
approved less flammable fluid), damage to a single transformer from a
failure will not be reduced if a fixed waterspray fire protection system is
installed. The intent of the waterspray protection is to minimize exposures
to/from other equipment and facﬁlities when adequate space separation
cannot be maintained. A loss inexcess of $1,000,000 in property damage

and programmatic impact may result from a single transformer incident.

A Preliminary Fire Hazards Analysis (PFHA) needs to be completed early
in the definitive design. Analysis of the programmatic impact that may
occur if this facility is out of service needs to be evaluated and addressed
by the PFHA.
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C. 230 kV TRANSMISSION LINE ROADWAY

Depending upon the type of soils encountered, the unimproved
maintenance and construction road along the route of the transmission line
may require installation of base rock to stabilize the soft soils for vehicular
traffic, i.e. construction equipment, material delivery, concrete trucks, etc.
Portions of the road, perhaps on the steeper grades, should be considered
and an allowance made to install crushed rock, e.g., Washington State
Department of Transportation (WDOT) M 41-10, Section 9-03.g(2),
"Shoulder Ballast.”

D. PRIVATIZATION ELECTRICAL INTERFACE LOCATION

(See Sketch ES-W503-080)

Subproject W-503 will provide electrical service to a location on the
perimeter of the PC site. While the physical layout of the PCs facilities is
not available yet, this report has assumed a location at perimeter of each
site near the east-west centerline the sites for termination of the 13.8 kV
duct banks installed within this subproject’s scope. Actual routing of the
duct banks, to be finalized during definitive design, may impact the

assumed length and location of the duct banks.

E. 230 kV TRANSFORMER CONFIGURATION

Present conceptual design proposes 230 kV transformers with
wye-connected primary windings and delta-connected secondary windings
with a secondary zig-zag grounding transformer. Evaluation during
definitive design may determine transformers with delta primary, wye
secondary connections will allow elimination of the zig-zag grounding
transformer, and still maintain future paralleling capability with the existing
200 Aréa 13.8 kV distribution system. The zig-zag grounding transformer
may then be deleted.
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F. CAPACITOR BANK

Final analysis of the BPA 230 kV system may require the addition of a

capacitor bank at Ashe substation to improve the system voltage

regulation. It is not certain that BPA will carry the entire cost for the

additional capacitor bank.
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WORK BREAKDOWN STRUCTURE
ENGINEERING
1.1 Definitive Design (included in WBS 3.2)

1.2 Engineering and Inspection (Contracted Engineer/Constructor
Contractor)

PROCUREMENT (N/A)

CONSTRUCTION

3.1 Force Account Construction (N/A)

3.2 Design/Construction/Startup (Fixed-Price Contractor)

PROJECT MANAGEMENT (Performance Contractor)

OTHER PROJECT COSTS (Expense Funded)

5.1. Project Definition (Performance Contractor)

5.2 Conceptual Design (Contracted Engineer/Constructor Contractor)

5.3 Project Technical Support (Performance Contractor)
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APPENDIX C

‘Cost-Estimate Summary
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STATEMENT OF WORK
FOR .
PERFORMANCE CONTRACTOR - OTHER PROJECT COSTS
SUB-PROJECT W-503

TWRS Privatization Phase I - Electrical Power System

OBJECTIVE

The PHMC performance contractor shall provide project support services
to the U. S. Department of Energy, Richland Operations Office (RL) from
the project's inception through completion of construction and project
closeout. In addition to project management/project engineering covered
by capital funding (FY 99 & 2000), other tasks are identified here
within the scope of the performance contractor under the heading of
Other Project Costs.

The objective of th]s Statement of Work is to further descr1be and
delineate these tasks for this sub-project.

TASKS
Project Definition

Principally provides integration of the sub-project with the interfacing
organizations established to implement the TWRS Phase I Privatization
contract.

a. Systems Integration (FY 96, 97, 98, 99, 00)

‘1. Support Integrated Product Teams (IPTs) established per the
Phase IA contact around KEY M&I/Privatization Contractor (PC)
interfaces.

2. Support the Waste Integration Team (WIT) established per the
Phase IA contract to direct the Phase I effort. Tasks include
providing technical-information, expertise, etc. necessary in
cohtract negotiations and execution.

3. Maintenance/refinement and updating of Interface Control
Documents (ICD), and Interface Control Drawings (ICDwgs).

4. Maintenance/revision of the TWRS Systems Engineering
Functional Requirements Database (FRDB) through issuance of change
Requests based upon IPT negotiations and the reconciliation of ICD
‘issues'.

5. Perform engineering analysis including alternative selection
and develop Design Requirements Document- (DRD) fo establish
project basis. Most of this work was completed in FY 96. The
enhancement to the engineering analyses and the DRD will continued
in the FY 98 and FY 99.
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B. Conceptual Design

The Conceptual Design Report for this project has been funded and will be
completed in FY 97.

C. Project Technical Support

In prior year costs and FY 98, this task includes the project management,
project control & reporting, administrative tasks and activities required to
manage the project during the expense funded years prior to actual start of
construction and during startup.

Activities include:

Preparation and update of PBS

MYWP Planning

Project Management Plan .

Project reporting and performance monitoring and analysis .
Preparation of Procurement documentation, specifications and bid pkg
Project Control and Cost/Schedule interfaces

Establishment and maintenance of Change Control for the Project
Input and Updates to FM-20 reviews

Clerical Support as required

Key Decision and Project Validation support

. General Technical Support of activities required by the sub-project for the
1ife of the project are also included. Due to the tight schedule constraints,
this task also includes the preparation of Task Orders and Letters of
Instruction, etc. for preparing performance specification and other related
tasks during FY 98. In general, the technical support tasks include:

. Technical leadership, monitoring and reporting

. Preparation of project documentation including Construction Project Data
Sheets, Total Project Cost Estimates and Project Schedules

. Establish and maintain project files and provide for records management
support for project data ) .

. Perform and direct all safety, environmental and permitting activities,
reviews and technical issues related to the sub-project.

. Provide Radiation Protection Technician support as required by the sub-
project.

. Provide support for systems testing and startup activity support

. Provide support for turnover of project to operating organization

. Provide for official project closeout activities

Specific Technical Support for activities directed by the Project Engineer
include:

Engineering Assessments due to Privatization contract changes

Site Utilities Engineering/Reviews

Bonneville Power Administration (BPA) support for 230 kV system analysis
Telecommunications support for SCADA, FDAS, HLAN, etc..



HNF-SD-W503-CDR-001, Rev. O

Page 12 off 14

Environmental Reviews
Infrastructure Design Review Support
USQ and other safety related support
" Operations reviews and support as required
ATP, OTP, ORR support as required
Qua]]ty Assurance Planning and Implementation
Safety Planning and Implementation
Utilities Authorization Basis Review/Modification

e o o 0 0 0 0 o

Miscellaneous support includes multi-media/duplicating resources, supplies,
computer software requirements and desktop support, travel and training as
required by the sub-project.

€-12
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ENGINEERING STATEMENT OF HQRK.

PROJECT NO./TITLE : W-503, ~ TWRS Privatization Phase I

Electrical Power System

WORK ORDER . E23390

LE : ElTiott L. Ahola
PLE Ray E. Merriman
PH paul I. Thakkar

PROJECT SCOPE:

Subproject W-503 is one of four subprojects that make up the TWRS
Privatization Infrastructure Project. These four subprojects together
develop the site infrastructure for the support of privatization of
Hanford Site waste treatment. ~ )

Subproject W-503 provides design for the installation of a 230kV
transmission Tine with tap to the existing 230kV site transmission .
system, 230kV substation, and 13.8kV distribution service to each of the
two privatization contractors' sites.

RESPONSIBILITIES:

performance specifications, engineering during construction, A/I,
and Construction Management services will be prepared and provided
by FDNW.

REFERENCES

Conceptual Design Report
Engineering Study
Master Site Plan

DELIVERABLES:
1. performance specification for design/construct contract.
2. Two bid packages.
3. Engineering during construction.
4.

Acceptance Inspection.

CRITERIA DOCUMENTS:

DOE 6430.1A - General Design Criteria.
Design Requirements Document (dated Sept 1996)

C-13



ASSUMPTIONS:
1.
2.
3.
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A DOE 6430.1A checklist wf]] not be provided
Highest Safety‘c1ass Level is Cenera] Services.

Electrical power service to each of the two Privatization

. Contractors' sites (Parcel A and Parcel B) is 20 MW, 13.8kV,

10.
11.

three-phase, three-wire, 95 percent power factor, continuous duty,
supplied by either of two redundant feeders.

Routing of underground 13.8kV electrical service into the
Privatization Contractors' site is near midpoint of southern
boundary of Parcel A, and near midpoint of northern boundary of
Parcel B. ’

Load tap-changers will be provided on the secondary of the 230kV
transformers for voltage regulation. .

Except for the 230kV transmission line, and 13.8kV underground
feeders, site preparation and construction not within the
boundaries of the substation switchyard will be by others.
Transmission Tine support structdres are tubular steel.

A full basement is providéd in the substation for cable spreading.

. 13.8kV switchgear provides circuit breakers for two incoming

lines, one bus tie, four feeders, and two spares. Two spare
vertical sections are also provided. .

Substation building is prefabricated metal or engineered building.

230kV transformers are connected wye-primary, delta-secondary with

.zig-zag grounding transformers.

12,

Soil characteristics and contours will not impact proposed type
and location of structures or foundations.

MILESTONES AND TARGET DATES:

Performance Specification and bid packages will be prepared in Fiscal

year 1
and Fi

RESTRAINTS:

None

998. Construction support will be provided in Fiscal year 1999
scal year 2000. :
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OUTLINE SPECIFICATION
DIVISION 2 - SITEWORK
Section 02220 Excavation, Backfill and Compacting
1. Excavation for underground conduit.
2. Excavation for building foundations, miscellaneous electrical,
%gsggg?ng grid system, and HVAC equipment and transmission Tine

3. Structural Backfill, Compacted: WDOT M 41-10,
Section 2-03.3(14)C.

4. Common backfill.

5. Plastic sheet markers for buried conduits.

6. Compliance 29 CFR 1926, Subpart P (CFR 1995b).
Section 02237 Controlled Density Backfill

1. A mixture of Portland cement, fly ash, .aggregates, water, and
admixtures.

2. Proportioned to provide a non-segregating, self-consolidating,
free flowing, excavatable and non-settling material fill.

3. Compression Strength: 345-2070 kPa.
Section 02268 Fire Water Systems
1. Cement-Lined Ductile Iron Pipe: 6 inch.
2. Post indicator valve with supervisory switch.

3.  Tapping assembly consisting of iron body valve with cast iron or
epoxy coated steel tapping sleeve.

Cement-lined ductile iron fittings.
Thrust restraints in accordance with NFPA 24,

Install, flush, and test in accordance with NFPA 24.

~N o v s

Post Barricades (Bollards): Concrete-filled pipe placed in
well-compacted soil around post indicator valve.

Section 02271 Aggregates for Access Road and Rock Surfacing

1. Crushed Surfacing Top or Base Course: WDOT M 41-10,
Section 9-03.9(3).

E-1
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2. Substation Yard Surfacing: Special gradation requirements.
a. 40 mm, 100% passing.
b. 6 mm, 50% passing (maximum).
c. No. 200 mesh, 0 to 10% passing (maximum).
3. Drain Rock: Washed rounded rock, 19 to 50 mm size.
Section 02831 Steel Chain-Link Fence and Gates
1. Fence: 3 meter high, galvanized fabric FS RR-F-191/1, Type I, 50
mm mesh, 3 mm gage, with top and bottom selvages twisted and
barbed.
2. Posts and braces: FS RR-F-191/3, Class 1, Grade A or B. Braces
shall be hot-dip galvanized steel rods 9.5 mm in diameter with
turnbuckle.
. Wire Ties, Clips and Tension Wires: Zinc-coated steel.
Vehicle Gate: 7.3 m (24 feet) double-swing opening.

Personnel Gates: 1.2 m (4 feet).

(=2 BN S B - S ]

Design: DOE 6430.1A, Section 0280.
7. Material: IEEE 1119.

DIVISION 3 - CONCRETE

Section 03200 Concrete Reinforcement

1. Reinforcing Steel: Deformed billet steel bars conforming to
ASTM A 615M, Grade 300 or Grade 420.

Section 03300 Cast-in-Place Concrete
1. Concrete Minimum Compressive Strength: 28 MPa at 28 days.
2. Concrete Forms: Wood, steel, or plywood.

Section 03600 Grout

1. Non-metallic, non-shrink grout.

E-2
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DIVISION 5 - METALS

Section 05055 Expansion Anchor Installations

1. 1CBO approved with anchor descriptions, tables of allowable
tension and shear Toads, and test findings.

2. Hilti Kwik-Bolt Ii or approved substitute.
Section 05120 Structural Steel
1. Structural Steel Shapes and Plates: ASTM A 36.
2. Steel Tubing: ASTM A 500, Grade B.
3 Steel Pipe: ASTM A 53, Type E or S, Grade B.
4. Bolts for Steel Connections: ASTM A 325, Type 1 or 2.
5 Anchor Bolts and Girt Connections: ASTM A 307.
6 Welding: AWS DI1.1
Section 05130 Steel Transmission Structures
1. Design Loads:
a. UBC.
b. ASCE 7.
2. . Materials:
a. Structural Plate: ASTM A 673.

b. Poles, Arms, Arm Attachment Plates, Conductor Brackets:
ASTM A 572.

c. Fasteners: ASTM A 325, ASTM A 588, ASTM A 563 DH galvanized.

3. Fabrication: AISC Code of Standard Practice for Steel Buildings
and Bridges.

Welding: AWS DI.1.
Line Supports: ASCE 52.
Pole Structures: ASCE 72.

~N O U

Tangent Structures: Self-supporting (no guys).
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Section 05500 Metal Fabrications

1. Rolled steel shapes, plates and bars: ASTM A 36.

2. Steel bars and rods: ASTM A 108.

3. Steel pipe: ASTM A 53, Grade B.

4. Fasteners: ASTM A 307 bolts with compatible nuts and washers.
DIVISION 6 -~ WOOD AND PLASTICS

Section 06100 Rough Carpentry

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07200 Insulation

Section 0?460 Metal Siding and Interior Wall Flat Liner Panels
1. 24 gage prefinished steel liner panels.
Section 07900 Joint Sealers
1. Sealants: Nonfirestopping and firestopping systems.
DIVISION 8 - DOORS AND WINDOWS
Section 08100 Metal Doors and Frames

1. Frames for Doors: Standard metal frames, 1.6 mm cold-rolied
steel.

Section 08710 Door Hardware
1. Combination locks.
2. Panic bars.

Section 08800 Glazing

DIVISION 9 - FINISHES

Section 09250 Finishes

Section 09500 Acoustical Treatment
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Section 09900 Painting

1. Furnish ready-mixed materials. Paint new nonfactory finished
materials 2 coats over primer coat.

DIVISION 13 - SPECIAL CONSTRUCTION

Section 13122 Pre-Fabricated Steel Metal Building
1. -Switchgear Building: Manual of Steel Construction, Allowable
Stress Design (ASD), UBC, American Society of Mechanical Engineers
(ASME), and the Metal Building Manufacturers Association (MBMA).

DIVISION 15 - MECHANICAL

Section 16300 Fire Protection Systems

1. Ordinary Hazard Group 1 wet pipe sprinkler system complete with
alarm check valve with water motor gong, 2-inch drain and
appropriate trim. System will be designed, tested, and installed
in accordance with NFPA 13 and Hanford Chapter of the DOE Fire
Protection Resource Manual.

2. Fire Department Connection: 4 by 2-1/2 by 2-1/2 inches with gate
valve.

3. Strainer: Gem Model B-2, 6 inches.

4. Post indicator control valve.

5. Pipe supports and bracing conforming to NFPA 13.
Section 15500 Heating, Ventilating, and Air Conditioning

1. Heat Pump: Base-mounted air-to-air heat pump with a supplemental
electric heater, horizontal enthalpy-controlled economizer, and a
remote wall-mounted, 2-stage auto-changeover cooling/heating
thermostat. The unit will have 230 Vac, 3-phase power supply.
The heat pump will have a cooling capacity of 18 kilowatts
(5.0 tons) minimum. It will be provided with 24 kilowatts
(80,000 Btu/hr) supplementary electric strip heater. Carrier
Model Number 50LJQ006-3.

2. Exhaust Fan: Penn Domex centrifugal wall exhauster, V-belt drive

with back draft damper; Penn Ventilator Model WCB8I,
1/2 horsepower, 208 Vac, 3-phase.
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DIVISION 16 - FELECTRICAL

Section 16121 Tray Cable
1. Factory Mutual Research Corporation Approved Group 1,
non-self-sustained flame propagation cable as listed in the
Specification Tested Products Appendix to the FM Electrical
Equipment Approval Guide.
Section 16122 15 kV Cable
1. Class B, copper, 90 °C, 133% rated EPR, shielded.
2. Factory Mutual Research Corporation Group 1 insulation.

3. UL 1072, National Electrical Manufacturers Association (NEMA) WC5,
WC7, WC8.

Section 16144 Batteries and Chargers
1. System Voltages:
a. 125 Vdc -~ 230 kV and 13.8 kV controls, relays, indicators.
b. 48 Vdc ~ communications systems.
2. Battery racks.
3. Battery chargers.
4. Batteries:
a. Sizes: IEEE 485,
1) 125 Vdc: 150 Ah.
2) 48 Vdc: 60 Ah.
b. Type: Lead-acid calcium.
5. Accessories.
Section 16331 230 kV Power Transformers
1. Rating:
a.. Primary Voltage: 230 kV, 3-phase, grounded wye, 60 Hertz.

b. Secondary Voltage: 13.8 kV, 3-phase, impedance grounded
delta.

c. MVA: 25/33/42, oil air/forced air/forced air.

E-6
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d. Copper windings.
e, Temperature Rise: 65 °C, average.
f. 0il-immersed, sealed tank, nitrogen blanket, outdoor.
2. Bushings:
a. Primary: 1,050 kV basic impulse insulation levels (BIL).

b. Secondary: 110 kV BIL, Located inside flanged terminal
chamber for connection to secondary bus duct.

3. Current Transformers: ANSI C57.13

a. Primary bushings.

b. Secondary bushings, including neutral.

Secondary Load Tap Changer: IEEE/ANSI C57.12.10 and C57.131.
Control Cabinets: NEMA 3R.

Accessories: ANSI €57.12.10.

~N oY o

Station Type Surge Arresters, Metal Oxide:

a. Primary: 144 kV maximum continuous operating voltage (MCOV),
with discharge counters.

b. Secondary: 15 kV MCOV, Tocated inside terminal chamber.
8.  Factory inspection and testing.
Section 16346 13.8 kV Switchgear and Bus Duct
1. Ratings: 13.8 kV, 3-¢, 3-wire, 60 Hertz, 36 kA Sym., 110 kV BIL.

2. Arrangement: Metal-clad, double-ended, indoor, 2-high vertical
sections, UBC seismic.

3. Power Buses: 2000 ampere, copper.
4. Ground Bus: Full length.
5. Vacuum Break Power Circuit Breakers:
a. Incoming.
b. Bus tie.

c. Feeder.

E-7



10.
11.

12.

HNF-SD-W503-CDR-001, Rev. 0

Non-Toad break draw out fuse compartments for station service
transformers, key interlocked with associated 480 V station
service main breaker.

Relaying and Metering Incoming Line and 13.8 kV Feeders:

a. 27/B: Bus undervoltage relays; Basler BE1-27.

b. 50/51: Time and instantaneous overcurrent relay;
Basler BE1-50/51B.

c. 50/51N: Time and instantaneous overcurrent relay;
Basler BE1-50/51B

d. Ammeter: 3-phase, 60 Hertz, 0-5 ampere input, 3-phase
display, transducer output; Bitronics ATAIE 1.

e. Voltmeter: 3-phase, 60 Hertz, 0-150 V input, 3-phase display,
transducer output; Bitronics VTAIE 1.

f. Watt/VAR: 3-phase, 60 Hertz, 0-5 ampere, 0-150 V input,
transducer output; Bitronics QTWIE 1.

g. KWH, KVARH, and DM: 3-phase, 60 Hertz, 0-10 ampere, 120 V
input; Scientific Columbus JEM104-J-P.

Metering - Station Service Feeders:

a. KWH and DM: 3-phase, 60 Hertz, 0-5 ampere, 0-150 V input,
Scientific Columbus

Panel mounted devices.
Space Heaters: Each vertical section.

Incoming Bus Duct: 15 kV, 2000 ampere, 110 kV BIL, copper,
totally enclosed, with duct heaters.

Accessories:

a. Circuit breaker test cabinet.

b. Circuit breaker test Teads.

¢. Manual racking crank.

d. Circuit breaker closing device.

e. Circuit breaker 1ifting/transport truck.

f. Manual charging device.

E-8
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Section 16347 . 230 kV Power Circuit Breaker

1.

o s W™

6.
7.

Ratings: 242 kV, 3-phase, 60 Hertz, 1200 ampere, 40 kA
interrupting.

Insulation: SF6, dead tank, outdoor frame mounting. -
Current Transformers: ANSI C57.13.

Operator: Spring, pneumatic, or hydraulic.

Control power:

a. Close/Trip: 125 Vdc nominal.

b. Charging Motor: 208 Vac/125 Vdc.

Control Cabinet: NEMA 3R.

Accessories.

Section 16721 Fire Alarm and Detection Systems

1.

Fire Alarm Control Panel (FACP): Pyrotronics, Model [XL-3],
[SYSTEM-3], [CP-400] designed for surface mounting. Panel door
shall have a cylinder Tock with a key matched to Corbin

Catalog 60, or keys as specified by Hanford Fire Department. The
design will be in accordance with NFPA 72 and the Hanford Chapter
of the DOE Fire Protection Resource Manual.

Manual Fire Alarm Stations: Double-action, non-break glass type.

Detectors: Provide photoelectric smoke detectors FACP
manufacturer has approved for use with FACP.

Fire Alarm Locator Lighting Fixture: Outdoor Tighting fixture,
incandescent, Crouse-Hinds Vaporgard No. VXHBF15 with VNF75 red
glass globe, V911 guard, and 100 W lamp.

Radio Fire Alarm Reporter: G.H. Harlow Company, Incorporated
GHRO2 Series. Obtain from Hanford Fire Department Radio
Maintenance.

Section 16952 Conduit

1.
2.

General: UL Listed, NFPA 70.
Materials:
a. Underground: Schedule 80 PVC, concrete encased.

b. Exposed: Rigid galvanized steel.
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¢. Interior within 1.5 m of floor: Rigid galvanized steel.

d. Interior greater than 1.5 m above floor: Electrical metallic
tubing.

Section 16954 Cable Trays

1. General: UL Listed, NFPA 70, NEMA VE 1.

2. Material: Galvanized steel, solid bottom tray, Class 20C.
Section 16955 Ductbank

1. ANSI/NEMA TC8.

2. Concrete encased, 760 mm (30 inches) below grade, 1050 mm
(42 inches) under roadways.

3. Grounding: #4/0 AWG.
Section 16959 Grounding and Bonding
1. General:
a. IEEE/ANSI C2.
b. IEEE 142.
c. IEEE 80.
d. IEEE 837.
2. Ground conductor: Bare copper, concentric strand, soft drawn.
Ground hardware.
Ground rods.

Welding.

[ NS

Ground grid. _
Section 16960 Equipment Wiring Systems
1. General: NFPA 70, UL Tisted.
2. Control Cable: Copper, THHN/THWN, XHHW, PVC, TC, 600 V.
3. Building Wire: Copper, THHN/THWN, XHHW, 600 V.
4. %gstrument Cable: Stranded copper, THHN/THWN, XHHW, PVC, 600 V,
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Section 16961 Electrical Identification
1. Equipment Nameplates: 3-layer laminate.
2. Conduits: Metal engraved tags.
3. Site standards.
Section 16962 Distribution Transformers
1. General: Pad mounted, Tiquid filled, dead front.

2. Ratings: 13.8k - 208Y/120 Vac, 150 kVA, OA, 65 °C, 3-phase,
60 Hertz.

3. Primary Taps: 2 above, 2 below, nominal.

4. Accessories: ANSI C57.12.2.
Section 16963 High Voltage Air Break Switches

1. General: IEEE/ANSI C37.30, €37.32, C37.33, C37.34, (37.35.
Ratings: 230 kv, 3-phase, gang-operated, 1200 ampere, 1050 BIL.

Ground ‘Switch: 600 ampere.

HOWw N

Motor Operators: ANSI C37.32.
a. Control Power: 125 Vdc.

5. Manual Operators: Swing handle, 180 degree rotation.
Section 16966 Panelboards

1. Type: Circuit breaker, NEMA PB 1.

2. Enclosure: NEMA 1.

3. Integrated Short Circuit Rating: 10 kA for dc systems, 22 kA for
ac system.

Section 16967 Enclesed Circuit Breakers
1. NEMA AB 1.
Section 16969 Interior Luminaries

1. Luminaries: 120 Vac, 2-Tamp fluorescent, T-8 lamps, electronic
ballast, wrap-around acrylic lens, pendant mounting.

2. Emergency Power Packs: Sealed nickel cadmium.

3. Exit Signs: Self-luminous.
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Section 16970 Site Lighting

1. Luminaries: 208 V, 2-lamp, 180 W LPS, -20-degree operation,
pole mount.

.2. Poles: 6 meters (20 feet) high, base mounting.
3. Control: Photoelectric cell and contactor.
Section 16971 Lightning Protection Systems
1. General: NFPA 780, IEEE/ANSI C62.11.
2. Surge Arresters: ANSI 70.
a. At transformer bushings.
b. At 230 kV Tline entrance to substation yard.

3. Static Wire: 9.5 mm (3/8 in.), zinc coated, 7-strand extra high
strength, ASTM A 363.

Section 16974 Protective Relay Panels
1. Enclosures: 800 by 800 by 2300 mm (32 by 32 by 90 inches),
NEMA 12, front and rear access doors, 100 W 1light, 120 Vac
GFCI receptacle.
2. Transmission Line Protective Relay Panels:
a. Relaying in accordance with meter/relay diagram.

b. Manufactured by Schweitzer Engineering Laboratories (SEL).

3. Transformer Protective Relay Panels: Relaying in accordance with
meter/relay diagram.

4. Annunciator Panel: Mimic bus and annunciator panel.

Section 16975 Zig-Zag Grounding Transformers and Grounding Resistors
(13.8 kV)

1. Grounding Transformers:

a. General: 13.8 kV, zig-zag, 15.94 MVA for 10 seconds, 500 kVA
continuous, 3-phase, pad-mount, oil-filled, 110 kV BIL.

b. Primary Terminations: NEMA pads for connection to 13.8 kV,
2000 ampere bus duct.

c. Tank: Sealed tank.

d. Bushings: With current transformers.
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e. Accessories.
2. Grounding Resistor:

a. General: 8000 Vac, l-phase, 110 kV BIL, 4 ohms, 40 ampere
continuous, 2000 ampere for 10 seconds.

b. Terminations: To HO on zig-zag transformer, NEMA pad for
ground connection.

3. Enclosure: Outdoor.
4.  Control Cabinet: NEMA 3R.
Section 16976 230 kV Overhead Transmission

1. Structures: Hot-dipped galvanized steel conforming to
Section 05130.

2. Hardware: Hot-dipped galvanized steel or ductile iron.
3. Insulators: ANSI €29.1 through C29.9.

4, Conductors: 1272 kemil, 45/7 ACSR conforming to ASTM B 232, Code
word "Bittern."”

5. Overhead Ground Wires: Steel, 9.5 mm (3/8 inch), 7-strand steel
galvanized cable, ASTM A 475.

6. Structure hardware.

7. Counterpoise: All aluminum conductor (AAC) conforming to
ASTM B 231.

8. Vibration Dampers: Weighted Stockbridge type.
9. Anchors: Corrosion-protected disk-type anchors.

10. Guy Wire: Stranded-steel galvanized cable conforming to
ASTM A 475.

Section 16978 230 kV Bus and Insulation System

1. Bus Support Insulators: Station post, 230 kv, 1050 BIL, 2.3 m
(92 inch) 567 kg (1250 1bs) cantilever strength.

2. Rigid Bus: Aluminum, Schedule 40, ASTM B 188.
3. Connectors.

4. Strain and Jumper Bus: 1272 kcmil, 45/7 ACSR conform to
ASTM B 232, Code word "Bittern."
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5. Welding: MIG, Alloy ER 4043, by welder able to meet requirements
of Standard Qualifications for Welding Procedures and Welding
Operators, ASME Section IX.

Section 16979 Electric Power System Testing
1. Construction Acceptance Tests:
a. Switchgear. '
b. Transformers.
c¢. Cables: Low and medium voltage.
d. Air switches.
e. Circuit Breakers: High voltage - SF6.
f. Protective relays.
dg. Instrument transformers.
h. Metering and instrumentation.
i. Grounding systems.
Jj. Battery systems.
k. Medium- and high-voltage surge-protective devices.
1. Outdoor bus.
m. Fiber optic cables.
n. Communications equipment.
o. Remote terminal unit (RTU).
p. Lighting systems.
q. Fire detection and alarm systems.
Section 16980 Underground Distribution

1. General: IEEE/ANSI C2.

2. Conduit:

a. Above ground: Rigid Metal Conduit, Galvanized, UL 6.
b. Underground: PVC, Schedule 80, UL 651.
3. Fittings.
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4, Power Cable and Wire: 15 kV, shielded.

5. Wire connectors and terminations.

6. Power Cable Termination:
a. Indoor: IEEE 48, Class 1, rubber
b. Pad-Mount Transformer Primary: Loadbreak elbows.
c. ANSI/IEEE 386.

7. Pull Wire: 200 pound test.

8. Grounding and Bonding: UL 467.

9. Concrete: Section 03300, Class M.

Section 16981 Automatic Transfer Switch

1. General: 208/120 Vac, 3-phase, 4-wire, 4-pole, 600 ampere,
65 kAIC.

2. Transfer Switch: Electrically-operated, mechanically-held.
3. Bypass Switch: Mechanically-operated, mechanically-held.
4. Enclosure: NEMA 1.

Section 16984 RFL 6750 Tone Equipment

1. RFL 6750 Tone Uhits: Manufactured by Dowty RFL Industry,
Bonneville Power Administration compatible.

2. Rack mounting.
Section 16985 Cable Trench

1. Precast, 510 mm wide by 460 mm deep (20 inches wide by 18 inches
deep).

2. Loading: Standard, 200 psf; road crossings, HS 20-44.
3. Center barrier.
Section 16986 230 kV Voltage Transformers
1. Ratings:
a. Nominal System Voltage: 230 kV, grounded wye, 3-phase.
. b. BIL: 1050 kV.
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c. Primary Voltage Rating: 138 kV.
d. Voltage Ratio: 2000/1200:1.
e. Secondary Voltage: 115/66.4 V.
f. Accuracy Class: 0.3 thfough 7.
g. Thermal Rating: 7500 VA.

2. Accessories.

3. Windings: Copper.

4. Control Cabinet: NEMA 3R.

Section 16987 Communications Equipment
1. General: Rack mounting, 48 Vdc.

2. MAG Lines: Farinon Microwave End of Life Cycle,
WHC-SD-GN-ER-20007 (WHC 1996b).

3. Integrated Transfer Trip (ITTS): Farinon Microwave End of Life
Cycle, WHC-SD-GN-ER-20007 (WHC 1996b).

4, Fiber optic/microwave SCADA: Supervisory Control and Data
Acquisition (SCADA) Computer System, Acquisition Plan
WHC-95-353936 (KEH 1995).

5. FDAS (Buyer Supplied):

a. Description of FDAS - End Use Load and Conservation Assessment
Program, DOE/BPA/13795-4 (BPA 1985).

b. Development and Transfer of Energy Use Monitoring Technology
at Pacific quthwest Laboratory (PNL 1985).

6. Fiber Optic Distribution Panel: Telect 015-2333-3312.
7. Fiber Optic Multiplexer:

a. Four T1 I/0 cards.

b. Conoga-Perkins 3240-BU-9.

c. T1 I/0 Cards, Conoga-Perkins 3240-I0-TIX-000.
8. Digital Signal Cross-connect (DSX):

a. Equipment IN/OUT.

b. Cross-connect IN/OUT.
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15.
16.

17.

18.
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c. Jack IN/OUT.

T1 Multiplexer:

a. Coast Com 30305-106.

b. Channel cards: Coast Com 33245-103.

Jack Field:

a. Four-wire Connectorized: Telect 020-0005-0000.
b. Two-wire Connectorized: Telect 020-0004-0000.
Main Frame:

a. Terminal Block, 6 by 26 wire wrap bdth sides.
b. Newton Instrument 5076-6

Mounting Shelf:

a. Fifty-six pin card connectors.

b. Tellabs Type 10-1011U.

Bridge:

a. Four-wire, 6-way type.

b. Tellabs Type 4446,

Bridge Card Signal Converter: Tellabs Type 60008B.
Terminal Interface Module: Tellabs Type 6131.
Ringing Generator

a. 5 Watt, 100 Vac, 20 Hertz output.

b. Tellabs 8102.

Communication Rack:

a. 480 by 2300 mm (19 by 90 inches).

b. Harris/Dracon 46356-105.

ST/ST Patch Cords

a. ST Connectors: Single-mode, 1300 nm fiber.

b. AT&T-FS1E-E-04.
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19. Fuse Panel:

a. gengralz 48 Vdc, 10-position, GMT-type fuses, dual-power
eed.

b. Telect 009-0004-0001.
20. Optical Attenuator:
a. Five dB.
b. Telect 102302.
21. Fiber Optic Cable (Dielectric):

a. R fiber, loose-tube, single-mode, 1310 nm, non-metallic
strength member, duct type cable.

b. Alcoa Fujikura Ltd. L1012H1511601.

22. Fiber Optic Cable Interduct:
a. Optic-Guard, PVC conduit, orange.
b. Carlon 14108

23.‘ Alarm Remote Station
a. 16 BI state alarm points, FSK operation.
b. Badger M00-1725-FSK.

24. Telephone.

Section 16990 Substation Equipment Installation

1. Power Transformers: Heavy hauling.

2. 13.8 kV Switchgear and Bus Duct: Heavy hauling.

3. 230 kV Power Circuit Breakers: Heavy hauling.

4, Batteries and chargers.

5. Distribution Transformers: Heavy hauling.

6. High Voltage Air Break Switches: Heavy hauling.

7. Relay panels.

8. Zig-Zag Transformers and Grounding Resistors: Heavy hauling.
9. 230 kV Voltage Transformers: Heavy hauling.

—
(=]

Remote Terminal Unit (RTU): ILEX
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Field Data Acquisition System (FDAS): Buyer supplied.

Section 16991 Remote Terminal Unit

Lo B & B S 2

Power: 125 Vdc.

Inputs: 64 analog, 24 accumuiator.

Outputs: Wetted contact Togic, 24 control, 120 indication points.
SCADA Interface: 1200 baud modem to SCADA'S 7020/4 BCH protocol.
System Northwest SR8000.

Communication Rack: 480 by 2300 mm (19 by 90 inches).



HNF-SD-W503-CDR-001, Rev. 0

APPENDIX F

ation Report and:Anal

(Waived per DOE Letter, 96-WDD-154) -
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APPENDIX G

’.fUn,re’vi’ewed Safety Question Evaluation.

: panyli N C |
1996. Any further evaluation/analysisiis-notirequired:
viewed:Safety Question (USQ) Screening/Determination
nevir power system for Phase | privatization facilities will-have no-impa
the.avallabrhty of electrical power to the existing:facilities.and, therefore;:d;

result in a- USQ.

64 TF:97:0365;:Rev.-0

G-0
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PROJECT W-503
CONCEPTUAL DESIGN
UNREVIEWED SAFETY QUESTION

An Unreviewed Safety Question (USQ) screening/determination was performed
using the Project W-503 Design Requirements Document (reference 1) and the
W-503 Engineering Study (reference 2). During performance of the USQ
screening/determination, TF-97-0365, it was determined that the design does
not place the facility outside of that described in the current Tank Waste
Remediation System (TWRS) Authorization Basis; Interim Safety Basis
{WHC-SD-WM-ISB-001, Rev 0-M) and RL approved documentation referenced
therein.

The existing facilities in the 200 East receive power from the A8
substation, as described in the current Authorization Basis. Since

project W-503 is installing the A6 substation, and will be separate from the
existing A8 substation, the project does not impact the current
Authorization Basis. No further evaluation needs to be performed at this
time per the outcome of the Unreviewed Safety Question screening/
determination.

Prior to actual facility modification, the USQ screening/determination will
need to be revisited and potentially revised. The reason for revisiting the
USQ screening/determination is to ensure that the assumptions remain valid
for any new Authorization Basis documentation that might exist at time of
construction. Additional USQs might be required depending on Safety
Analysis outcome for the Privatization Facilities. Subsequently, updates of
Authorization Basis documentation may be required to assure accuracy of
facility descriptions.

References: (1) WHC-SD-WM-DRD-011, Rev. 0, Design Requirements Document
for the Phase I Privatization Electrical Power System,
September 30, 1996.

(2) WHC-SD-WM-ES-393, Rev. 0, Engineering Study for the

Phase I Privatization Facilities Electrical Power,
July 18, 1996.

G~1
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) ) Page 1 of &
UNREVIEWED SAFETY QUESTION

SCREENING/DETERMINATION FORM usa Tracking No.

~-97-0365
{Per WHC-1P-0842) TF-97
Rev. 0
AREA: [} East [] West [X] General
Facility:' [X] 242-A [X} DST [X] ssT [1 LERF
[X] Aging Waste [1 Other
ECN No. N/A° PCA No. N/A
Work Pkg No. N/A : Other {Specify) Project ¥-503

TITLE: New 230 kV Substation for TWRS Privatization Phase I

Description of the Proposed Activity/REPORTABLE OCCURRENCE or PIAB:

Project W-503 will provide 40 MW of power for the TWRS Phase I Privatization contractor
facilities. Fach facility will receive 20 MW capacity via a 13.8 kV Tine (separate
lines for each facility). The conceptual design proposes to provide a new substation
(A6) in the SE corner of 200E Area. The substation will be fed from the Hanford 230 kV
Toop which is normally powered from the Midway Substation. The new A6 substation will
be located in the 230 kV loop between the A8 Substation and the Ashe tap, allowing feed
via A8 or from the Ashe tap switch station. i : )

The new facility will extend the existing 230 kV loop south by adding approximately 11
km (7 mi) of new transmission line. The new substation will incorporate protective
relaying for switching under fault conditions. -

Introduction:

This modification to the 230 kV loop will not affect the existing 200 Area power
distribution. The tank farms and other 200 Area facilities will continue to receive
power via the A8 (251-¥ Bldg.) Substation. Preliminary Toad flow and voltage profile
calculations were performed (Reference 3 below) by the Bonneville Power Administration
(BPA) to evaluate the jmpact of the new substation on the overall 230 kV transmission
grid. The BPA has indicated that 60 MW can be provided to the new substation without
impact to the overall grid.

The existing A8 Substation will continue to provide fault isolation in the event of a
fault at the new A6 substation. The new A6 substation will have fault isolation as
well and will isolate faults occurring east of A6 (in the Ashe direction).

Scope:

This USQ inciudes the modification to the 230 kV loop, the new A6 Substation, and the
13.8 kV distribution system to the new private facilities. This USQ is intended to
evaluate vhether the new power system affects the existing authorization basis. The
new facilities will require their own safety assessment for construction and operation.

Authorization Basis:
The authorization basis for 200 East Tank Farms is contained in the "Hanford Site Tank

Farm Facilities Interim Safety Basis", WHC-SD-WM-ISB-001, Rev. 0-M. In addition the
following documents were reviewed: .

A-6001-203 (08/96) GEF289
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) _ Page 2 of 5
UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM USQ Tracking No.
‘ (Continued) TF-970365
‘ Rev. 0

—

WHC-SD-WM-OSR-004, Rev 1E, Aging MWaste Facility Interim Operational Safety
Requirements

WHC-SD-WM-0SR-005, Rev OF, Single Shell Tank Interim Operational Safety Requirements
WHC-SD-WM-0SR-016, Rev OF, Double Shell Tank Interim Operational Safety Requirements
WHC-SD-WM-SAR-006, Rev 2, Single Shell Tank Isolation Safety Analysis Report
WHC-SD-HS-SAR-010, Rev 2, Aging Waste Facility Safety Analysis Report
WHC-SD-WM-SAR-016, Rev 1, Double Shell Tank Farm Facility Safety Analysis Report
97-01, East and West Tank Farms Standing Order

The 24é—A'Evaporator authorization basis, 242-A Evaporator/Crystallizer Safety Analysis
Report, WHC-SD-WM-SAR-023, Rev. 2-B, was reviewed for any special assumptions regarding
electrical power.

Conclusion:

The Interim Safety Basis makes reference to.the 230 kV power system loop in the
facility description and discusses how the 200 Areas receive power from the A8
Substation. This description would remain correct with the addition of the new :
substation. The remaining documents (1 through &) make various references to the pover
distribution within the 200 Areas or within the tank farms. None of these descriptions
are affected by the proposed activity. With regard to Standing Order 97-01, the new
facilities are constructed in a non-intrusive area. o .

The Evaporator SAR describes the A8 Substation and the 230 kV grid .as the source of
pover for the 242-A facility with standby power provided by diesel generator. No
assumptions regarding power reliability are made.

References

1. WHC-SD-WM-ES-393, Rev 0, Engineering Study for the Phase I -Privatization Facilities
Electrical Power.

2. WHC-SD-WM-DRD-011, Rev 0, Design Requirements Document for the Phase I Privatization
Facilities Electrical Power System.

3. HNF-SD-W503-CDR-001, Rev F, Preliminary CDR THRS Phase I Privatization Facilities
Electrical Power System. -

UsSQ Screening:

A. Does the PROPOSED ACTIVITY represent a change to the facility as described in the
AUTHORIZATION BASIS?

[X] No [] Yes [] N/A

Basis: The facilities as described in the authorization basis will continue to
recejve power from the A8 Substation. The new substation will make no changes to
the power distribution from A8 which serves the 200 Areas. Substation A8 will
continue to operate as before.

B. Does the PROPOSED ACTIVITY represent a change to procedures as described in the
AUTHORIZATION BASIS?

A-6001-203 (08/96) GEF289 6-3




HNF-SD-W503-CDR-001, Rev. 0

' Page 30of 5
UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM | USQ Tracking No.
: (Continued) TF-970365
. Rev. 0

[x] No‘ [1 Yes []1 N/A

Basis: MNo procedures described in the AB will be affected by the addition of the new
substation. The addition of the new substation will have no impact on the operation

of the power system in the 200 Areas. In addition, no references to procedures
affecting power were found. ) R

C. Does the test or experiment represent a test or experiment not described in the AUTHORIZATION
BASIS documentation? .

[1No [1Yes [x]N/A
Basis: The change is not a test or experiment.

D. Does the PROPOSED ACTIVITY or REPORTABLE OCCURRENCE, impact:

- OSRs or IOSRs?
- Approved 10SR Compliange implementation Plan?

[x] No []Yes []NA

Basis: The OSRs and IOSRs were reviewed and none of them will be affected by this

change. The addition of the substation will be transparent to all existing
operations. .

E. Does the REPORTABLE OCCURRENCE or PIAB involve analytical errors, omissions, and/or
deficiencies in the AUTHORIZATION BASIS?

[]No []Yes [x]NA

Basis: This is not a reportable occurrence or PIAB.

USQENo. 1 ¢e scajef 111 USQENo- 2y Tiffany .
Print Name print Name ]
% / 5t M“/ : I-15-97 2/ Y-/5-97
Signature { ,—?Z/\/ Date ] % /3 // Date

IF "YES", USQE CONTINUE WITH DETERMINATICN BELOW

USQ DETERMINATION:

1. Could the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB significantly increase the
frequency of occurrence of an accident previously evaluated in the ‘AUTHQRIZATION BASIS?

[1 No [] Yes/Maybe ’_’J

A-6001-203 (08/96) GEF289 ©G-4
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Page 4 of
UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM | USQ Tracking No.
{Continued) TF~970365 .
Rev. 0

Basis:
2. Could the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB significantly increase the
consequences of an accidént previously evaluated in the AUTHORIZATION BASIS?
[1No [] Yes/Maybe
Basis:
3. Could the PROPOSED ACTIVITY, REPORTABLE OCCUR‘RENCE or PIAB significantly increase the

frequency of occurrence of a malfunction of EQUIPMENT IMPORTANT TO SAFETY previously
evaluated in the AUTHORIZATION BASIS?

[1 No [] Yes/Maybe
Basis:
4. Could the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE -or PIAB significantly increase the

consequences of a malfunction of EQUIPMENT IMPORTANT TO SAFETY previously evaluated in
the AUTHORIZATION BASIS? : :

[1 No [} Yes/Maybe
Basis:
5. Could the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB create the possibility of an
accident of a different type than any previously evaluated in the AUTHORIZATION BASIS?
[ No [] Yes/Maybe :
Basis:
6. Could the. PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB create the possibility of a

malfunction of EQUIPMENT IMPORTANT TO SAFETY of a different type than any previously
gvaluated in the AUTHORIZATION BASIS? . )

[1 No [] Yes/Maybe -

Basis:

7. Could the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB reduce the margin of
safety for any OSR/IOSR as defined in the AUTHORIZATION BASIS?

[1 No [] Yes/Maybe
Basis: '

8. Does the PROPOSED ACTIVITY, REPORTABLE OCCURRENCE or PIAB require a new or revised
OSR/IOSR (including compensatory measures required by a Compliance Implementation Plan)?
[1 No [] Yes/Maybe

Basis:

A-6001-203 (08/96) GEF289 G-5
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Page 5 qf 5

UNREVIEWED SAFETY QUESTION SCREENING/DETERMINATION FORM | USQ Tracking No.

{Continued) TF-970365
Rev. ©
USQE No. 1 USQE No. 2
Print Name Print Name
Signature Date Signature Date
PRC REVIEW
Meebting‘No.: Date
PRC Chairman Concurrence:
Signature Date
A-6001-203 (08/96) GEF289 G-6
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APPENDIX H

homie Analysis and Lifé Cycle Cost A

(Waived per DOE Letter, 96-WDD-154)

H-0
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APPENDIX I

Physically Handicapped Assessment

(Waived per DOE Letter, 96-WDD-154)

I-0
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APPENDIX J

Plant Forces Work Review:
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F Fluor Daniel Hanford, Inc. Plant Forces Work Review No. Date Pége
D P.0. Box 1000, Richland, WA 99352-1000
H PLANT FORCES WORK REVIEW FDH-053-97 3/6/97 1 of 2
A TN TN
Title ' Jcs Work Pkg or Area Bldg. No.
Project No.
INSTALL 230 KV SUBSTATION W-503 600- N/A
Estimated Cost of Work:
*1.  Procured Material/EQUIPment « o o v v v v v v v n e e e e s e e e e $ 1,200,000
2 *2. Materials/Equipment Purchased for Shop Fabrication . . . v v v v v v v v oo v $ 0
3 %3, Job-Site Materfal o v v v v o o v 2 e s e e na e e e e e s s e e e e e e $ 4,500,000
E G.  SHOP LADOF v v v o v 4 o @ v e v e s e e e e e e e e e e e $ 0
S
E 5. JOb-Site LADOF « ¢ ¢ v+ o o 4 4 o e e m s s s e e e s e s e s et e e $ 1,440,000
R 6.  Other Costs (design, field inspection, and contingency allowance} . . . . . . « . $ 3,600,000
7. General Overhead (Labor Only) . . o v v v ¢ v v v o v o o v o s o a o v e o0 = $ 580,000
*Include estimated fair value of material or equipment acquired on site Total Job $ 11’320’000
Requester's Name and Phone No. P.I. Thakkar‘, '373-6457 Date 3/4/97
Reviewed By:
g Area Work Review Agent Gene Lamm bate  3/7/97
H
Company Work Review Agent  Gary Maxwell Date 3 {10{97
The following determination.has been made regarding applicability. of the Davis-Bacon Act, as amended, to the work
D described above: .
0 Applicable Not Applicable .
E X chairman Original Signed by Alt. Paul Davis 3/12/97
Construction Plant Forces RL-Labor Standards Board Date

"pescription of Work"

Briefly state the reason for this work activity: .

Project W-503.installs a new 230 kV substation east of the 200 E Area fence for TWRS
privatization support work. This project will provide the required electrical power to
the privatized contractors selected by DOE RL.

NOTE: In order to maintain configuration control of the 230 kv and 13.8 kV grids,
DynCorp Electric Utilities will test the installed circuit breakers, switches,
transformers, conductors, instruments, and label the electrical equipment for future
maintenance.

Job_summary:

Procure and install a 230 kV substation, 230 kV transmission Tine section, 13.8 kV
switchgear room, approx. 500' of 13.8 kV 'duct bank sections, access road, and all
“associated equipment. A"Hot tie-in" is not required because one leg of the 230 kV loop
will be shut down to make a cold tie-in. The second leg will carry the site loads.

Discuss all programmatic or physicatly associated work planned, underway, or recently completed in the work area:

The W-503 electrical project will be coordinated with other site development projects
to be completed at the same time. PFWRs will be submitted for these projects as soon
as the design has been completed.

A-6400-018 (10/96) GEFO70 ' J=1
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l:o-n

fluor Daniel Hanford, Inc. Plant Forces Work Rev%ew ﬁé..-. Page
P.0. Box 1000, Richland, WA 99352-1000
PLANT FORCES WORK REVIEW Continued FDH-053-97 2 of 2

pescribe entire work scope. Fully describe complete job scope using a stepped work flow format. Describe and estimate
the cost of labor and materjal on foundations, structures, utility systems, or other construction type activity. Provide
sketches or measurements for all work:

1.

Install two parallel 230 kV transmission lines approx. three and one half miles to
extend the 230 kV transmission lToop. See pages 3 of 5 and 4 of 5.

Install a new substation that includes three 230 kV circuit breakers, two 230 kV -
13.8 kV step-down 50 MVA transformers, associated instrumentation, and bus work.

Erect a new 50' x 60' prefabricated metal switchgear building with a concrete floor
to house the new 13.8 kV switchgear, 230 kV relay, control and instrument panels,
communication equipment, and 125V dc control voltage system (station battery and
battery charger). :

Install 500 of new duct banks to extend from the switchgear building to the
contractors site boundary. See page 5 of 5. (The privatization contractors will be
provided with electrical service through underground duct banks for 13.8 kV
feeders). .

Excavate approximately one mile of trench in order to install fiber optics from
existing systems to the new sub-station.

Build a three and one half mile long transmission Tine access road from existing
230 kV 1ine to new substation.

NOTE: Pages 3 to 5 are Sketches and are on file in the Davis-Bacon Office.

A-6400-018 (10/96) GEFOTO J-2
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Evaluator Comments
Notes

Project Information

P2-EDGE SUMMARY REPORT
16.A.11

3.8.3
16.A.9

TWRS Privatization Phase I Electrical Systems
16.A.1

W-503
David Fort and Gurdhian Singh

2440 Stevens Place, Room 1215
(509) 376-4250 and 376-7578

Tarik Choho

(509) 376-0590
Line Item Project
New Construction
20 Mar 97

2.A.10

1.A.28

Origination Date:

Most of the opportunities will be considered during the preparation of performance procurement specifications, definitive

design, and during construction activities.

Opportunities that WILL BE CONSIDERED:
Opportunities that WILL NOT BE CONSIDERED
Opportunities that WILL BE IMPLEMENTED
Opportunities that are NOT APPLICABLE

Project:

Project Number:
Project Manager:
Address:

Phone:

Project Size:
Type of Project:
Design Phase:
P2-EDGE Analysis
Telephone

Data is unfiltered.

Name
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POLLUTION PREVENTION/WASTE MINIMIZATION OPPORTUNITIES
DESIGN CHECKLIST
Dated: 5-6-97
PROJECT NUMBER _ W-503

PROJECT TITLE

TWRS PRIVATIZATION, PHASE 1 - ELECTRICAL SYSTEMS

Rev. 0

PROJECT CONTRACTOR NHC PROJECT MANAGER __TARIK CHOHO
DESIGN CONTRACTOR FDNUW DESIGN AGENT FONW
Opportunity Number 1.A.3 X Will Consider

Will Not Consider
Implemented
Not Applicable

Description: Jo be considered during construction activities.
Opportunity Number 1.A.8 X Will Consider
. Will Not Consider
Implemented
Not Applicable

Description: To be considered during construction activities.
Opportunity Number 1.A.9 X Will Consider
Will Not Consider
Implemented
Not Applicable

Description: JTo be considered during construction activities.
Opportunity Number 1.A.12 X Will Consider
Will Not Consider
Implemented
Not Applicable

Description: To be included in performance and procurement specifications.

Opportunity Number 1.A.21 X Will Consider
Will Not Consider
Implemented
Not Applicable

Description: To be considered during construction activities.
Opportunity Number 1.A.24 X Will Consider
Will Not Consider
Implemented
Not Appticable

Description: Jo be included in performance and procurement specifications.

Opportunity Number 1.A.28

Hitl Consider
Will Not Consider
Implemented

Not Applicable

Description: Field Data Acquisition Systems (FDAS) and Supervisory Control and Data Acquisition (SCADA) Systems are computer
based.

Opportunity Number 1.A.30 . X Will Consider
Wilt Not Consider
Implemented
Not Applicable

Description: Jo be included in performance and procurement specifications.
Opportunity Number 1.B.1 X Will Consider
Witl Not Consider
Impiemented
Not Applicable

Description: To be included in performance and procurement specifications.




Opportunity Number 1.8.2

Description:

Opportunity Number 1.B.3

Description: To be considered during construction activities.

HNF-SD-W503-CDR-001, Rev. O

X Will Consider
Will Not Consider
Implemented

Not Applicable

To be included in performance and procurement specifications.

X Will Consider
Will Not Consider
Imptemented

Not Applicable

Opportunity Number 1.B.5

Description: To be considered during procurement of equipment

Opportunity Number 1.B.6

Description: To be considered during construction activities.

X Will Consider
Will Not Consider
Implemented
Not Applicable
and materials.

X Will Consider
Wilt Not Consider
Impiemented

Not Appticable

Opportunity Number 1.B.7

Description: JTo be considered during construction activities.

X Will Consider
Witl Not Consider
Imptemented

Not Applicable

Opportunity Number 1.0.2

Description: To be considered during construction activities.

X Witl Consider
Will Not Consider
Imptemented

Not Applicable

Opportunity Number 2.A.2

Description: To be considered during definitive desian.

X Witl Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 2.A.10

Description: Jo be finalized during definitive design.

Will Consider
Will Not Consider
Imptemented

Not Applicable

Opportunity Number 2.A.14

Description: To be considered during definitive design

Opportunity Number 2.0.1

Description: To be considered during definitive design

Opportunity Number 3.A.1

Description: Jo be considered during definitive design

X Witl Consider

i Will Not Consider
Implemented

Not Applicable

and prior to initiation of construction activities.

X Witl Consider
Witl Not Consider
Implemented

Not Applicable

and construction activities.

X Will Consider
Witl Not Consider
Imptemented

Not Applicable

and construction activities.
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Opportunity Number 3.B.1

Description: Yo be considered during definitive design and construction activities.

Will Consider
Will Not Consider
Imptemented

Not Applicable

Opportunity Number 3.B.2

Description: To be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 3.B.4

Description: To be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 5.A.1

Description: Yo be considered during construction activities.

Witl Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 5.B.1

Description: Yo be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 6.8.1

Description: To be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 6.D.1

Description: Yo be considered during construction activities.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 7.A.1

Description: To be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 7.B.2

Description: To be included in performance and procurement specifications,

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 7.B.3

Description: To be included in performance and procurement specifications.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 8.A.1

Description: Jo be included in performance and procurement specifications.

Wilt Consider
Will Not Consider
Implemented

Not Applicable




Opportunity Number 8.A.3

Description:

To be considered during definitive design.

HNF-SD-W503-CDR-001, Rev. 0

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 8.B.2

Description:

To be considered during definitive design.

Will Consider
Will Not Consider
Imptemented

Not Appticable

Opportunity Number 9.A.5

Description:

To be considered during definitive design.

Will consider
Wiil Not Consider
Implemented

Not Applicable

Opportunity Number 9.A.6

Description:

To be considered during construction activities.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 2.A.7

Description:

To be included in performance and procurement specifications.

Opportunity Number 9.B.1

Description:

To be considered during construction activities.

Will Consider
Will Not Consider
Implemented

Not Applicable

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 9.B.2

Description:

To be considered during construction activities.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 9.B.3

Description:

Yo be considered during construction activities.

Witl Consider
Witl Not Consider
Implemented

Not Applicable

“Opportunity Number 9.D.1

Description:

To be considered during construction activities.

Witl Consider
Wil Not Consider
Implemented

Not Applicable

Opportunity Number 11.A.1

Description:

To be considered during definitive design.

Will Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 11.B.1

Description:

To be considered during definitive design.

Will Consider
Will Not Consider
Implemented

Not Applicable
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Opportunity Number 11.B.2 X . Will Consider
Will Not Consider
Implemented

Not Applicable
Description: To be considered during definitive design and procurement activities.

Opportunity Number 12.B.1 X Will Consider
Will Not Consider
Implemented
Not Applicable
Description: To be considered during definitive design.

Opportunity Number 12.8.5 X Will Consider
Will Not Consider
Implemented

Not Applicable
Description: To be considered during definitive design.

Opportunity Number 15.A.2 X Will Consider
Will Not Consider
Imptemented

Not Applicable
Description: To be considered during definitive design.

Opportunity Number 15.A.6 X Will Consider
Will Not Consider
Implemented

Not Applicable
Description: To be included in performance and procurement specifications.

Opportunity Number 15.A.25 X Will Consider
Will Not Consider
Implemented

. Not Applicable
Description: To be considered during construction activities.

Opportunity Number 16.A.1 Will Consider
_  _ Will Not Consider
X Implemented
Not Applicable
Description: To be finalized during definitive design,

Opportunity Number 16.A.6 X Will Consider
Will Not Consider
Implemented

Not Applicable
Description: JTo be considered during definitive design.

Opportunity Number 16.A.7 X Witl Consider
Witl Not Consider
Implemented

Not Applicable
Description: To be considered during definitive design.

Opportunity Number 16.A.8 X Will Consider
Will Not Consider
Implemented

Not Applicable
Description: To be considered during definitive desian.




Opportunity Number 16.A.9

Description:

To be finalized during definitive design.

HNF-SD-W503-CDR-001, Rev. 0

Will Consider
Will Not Consider
implemented

Not Applicable

Opportunity Number 16.A.10 -

Description:

To be considered during definitive design.

X Witt Consider
Will Not Consider
Implemented

Not Applicable

Opportunity Number 16.A.11

Description:

To be finalized during definitive design.

Will Consider
Will Not Consider
Implemented

Not Applicable
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