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This conceptual design report contains confidential commercial information that shall be
used or duplicated only for official Government purposes, and this notice shall be affixed
to any reproduction or abstract thereof. Disclosure of the confidential commercial
information contained in this report outside the Government shall not be made without
the advice of counsel. The restrictions contained in this notice do not apply to any data
or information generally available to the public on an unrestricted basis.
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CONCEPTUAL DESIGN REPORT

SODIUM STORAGE FACILITY
FAST FLUX TEST FACILITY
PROJECT F-031

INTRODUCTION

Project F-031 Sodtum Storage Facility (SSF) is a line item project for the Fast Flux
Test Facility (FFTF). The FFTF is a 400-Megawatt (MW) thermal liquid metal
cooled test reactor located on the Department of Energy (DOE) Hanford site in
Southeastern Washington. On April 1, 1992, the DOE directed that FFTF be placed
in "hot" standby with the coolant flow maintained at 400°F. On December 15, 1993,
DOE directed that FFTF be placed in a radiologically and industrially safe shutdown
condition.

Transition to the shutdown condition requires that the FFTF sodium coolant be
removed from the various systems throughout the FFTF and stored in an interim
facility. The SSF will store this sodium inventory in a solid state under an inert cover
gas until such time as a Sodium Reaction Facility is available for final disposal of the
sodium.

The approximate quantity of sodium to be removed from the FFTF systems and
stored is:

Secondary System _ 66,000 gallons

Primary System ' 140,000 gallons

Interim Decay Storage (IDS) ‘ 23,000 gallons

Fuel Storage Facility (FSF) 31.000 gallons
260,000 gallons *

In addition to the sodium, approximately 600 gallons of NaK (sodium-potassium
eutectic mixture) will be mixed into the sodium during the shut down process.

The cost estimate summary and conceptual project schedule are in appendices C
and D respectively.

SUMMARY

The scope of this project is to design and constructa facility to store radioactive and
non-radioactive sodium that is to be removed fromthe FFTF. Four existing storage
tanks will be utilized that are capable of storing the estimated 260,000 gallons of
sodium. These tanks were originally built for the Clinch River Breeder Reactor Plant
and have been stored in an outdoor laydown yard near the Hanford 300 Area since

-1- 10/13/94
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1985. There are three 80,000 gallon tanks and one 52,000 gallon tank of
government furnished equipment (GFE) that can be utilized for this project.

The tanks will be moved approximately 9 miles from the laydown yard and installed
on new foundations in the SSF. . The SSF building provides shielding and weather
protection for the tanks and installed equipment.

Transfer of the sodium is expected to take approximately 18 months and transfer
of the sodium to a future reaction facility is expected to take approximately 2 years.
Storage of the sodium in a frozen state in the tanks will require minimal operation
and maintenance support. The design and construction of the SSF will use
conventional technology and will not disrupt current and projected activities at the
FFTF site.

Project F-031 is a fiscal year 1995 line item. Total estimated construction costs of
the project are $10.4 million; other project costs are $-0-. The total project cost is
$10.4 million.

JUSTIFICATION

Construction and operation of the SSF is a crucial activity to achieving a timely and
cost effective shutdown on FFTF. Completion of sodium drain from the plant will
result in a major reduction in mortgage costs for the FFTF (estimated at $35M per
year). As a result, efforts are focused on accelerating this facility to the maximum
extent possible within budgetary and regulatory constraints.

The sodium coolant will be maintained within the FFTF systems prior to drain, and '
within the SSF as product material until an evaluation is completed in June 1998,
which will determine the final sodium disposition and form. Current planning is that

_ the sodium will be converted to sadium hydroxide for use at Hanford by the Tank

Waste Remediation System (TWRS) Pretreatment Program for caustic washing of
high level waste tank sludges. In the event the 1998 evaluation determines the
sodium hydroxide use at TWRS is not viable, the sodium will have to be converted
to an acceptable stable form for disposal as waste. Because of this current
uncertainty in the final regulatory status of the sodium, the SSF will be designed to
meet the storage requirements of RCRA, as implemented by WAC 173-303,
"Dangerous Waste Regulations." If the sodium is later determined to be waste, no
facility modifications-will-be required to meet storage requirements.

DESCRIPTION OF PROJECT SCOPE
A.  UTILITIES (600)

The SSF will not require steam, potable water, fire protection water, process
water, or sanitary sewer services. Storm water will be collected from the roof
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using exterior rain water gutters and piped to an existing underground
process sewer drain piping system approved for this use. The source of
electrical power will be from an existing 13.8 KV power source in Manhole
No. 4, which is located about 25 feet from the southwest corner of the SSF.

SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

Waste sodium is regulated pursuant to the RCRA as implemented by WAC
173-303, "Dangerous Waste Regulations". This regulation requires that the
interim sodium storage tanks and enclosure be designed and constructed to
meet RCRA requirements. The facility and its systems will be designed to
the requirements of DOE Order 6430.1A.

Functional requirements are:

1.0 Architecture
The Uniform Building Code, NFPA 101, and WAC 173-303-310 are
the primary codes that dictate facility requirements relative to life
safety and the type of structure for the SSF. The size and location

of the building is established by:

»  The size of the four existing tanks identified for use to store the
sodium removed from the FFTF.

»  Uniform Fire Code requirements relative to the clear spacing
required between sodium storage tanks and the facility walls.

. Uniform Fire Code requirements for the minimum distance
(25 feet) from adjacent structures.

The SSF shall have a design life of 40 years for the roof and
20 years for the structure and contents with routine maintenance.
The size of the SSF meets the requirements of the Uniform Building
Code, Chapter 5. '

Sketches ES-F031-A-1 and S-1 (see Appendix L) show the
architectural aspects of the SSF.

1.1 Design Criteria

The architectural design criteria for the SSF is stated in the Func-
tional Design Criteria, WHC-SD-FF-FDC-009, and is as follows:
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.  The storage tanks shall be a minimum of 10 feet away from
any other tank, wall, or major equipment item.

. A secondary containment sump shall be provided that is
capable of containing the contents of one of the 80,000 gallon
sodium storage tanks.

. Access for operation and maintenance shall assure that worker
radiation exposure is below limits stated in WHC-CM-4-9.

.  Access and egress requirements shall be in accordance with

NFPA 101.

«  Space shall be provided for instrumentation, electrical, and
alarm panels.

Walls

Shielding requirements dictate the type of walls proposed. A
shielding analysis indicates that 18 inches of concrete is required to
limit exposure in uncontrolled areas to the design level of .05 mrem
per hour in accordance with WHC-CM-4-9. Cast-in-place concrete
walls meet this criteria and provide an enclosure that prevents the
intrusion of water and dust into the facility.

Floors
Sump Floor and Cover

The concrete floor of the SSF supports the steel secondary
containment sump that is capable of containing the contents of one
of the 80,000 gallon sodium storage tanks.

The cover of the sump, which serves as the lower floor, will be
diamond plate that extends around each tank and is attached to all
exterior walls. The surface is continuous and provides a safe
walking and work area around each tank. The metal decking will
stop 2 inches away from the face of the insulation around each
vertical tank to allow space for liquid sodium to flow into the sump.
The horizontal tank will have 1-inch diameter holes directly below it
spaced 9 inches center to center. These holes will allow liquid
sodium to flow into the sump below.

The sump floor will be carbon steel bearing on a concrete slab
foundation. All concrete that has the potential of coming in contact
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with sodium will be lined with carbon steel. The liner is required to

"extend 2'-0 above the sump cover to assure that liquid sodium will

not contact any concrete surface.
Mezzanine Floor

The floor level of the sodium storage tank area can only be
accessed from a mezzanine level above the sodium storage tanks.
Operational procedures do not require nor desire personnel access
to the base of the tanks due to the level of radiation present.

Access to operating valves, sodium level probes, HEPA filters, and
a vacuum pump will be located on a shielded mezzanine that is
directly over the top of all the tanks.

A mezzanine floor that meets shielding requirements of a Catego-
ry 3 controlled area per WHC-CM-4-9 can be constructed using
metal decking supporting a concrete slab that has a minimum
thickness of 6 inches of concrete to limit radiation exposure to less
than 10 mrem/hr. )

Steel beams and girders support the mezzanine floor and transfer
vertical' and horizontal loads to the structure.

Walls are required around the mezzanine to limit radiation exposure
from the tanks to personnel working on the mezzanine. The height
of these walls is set by the radiation shine angle.

Access and egress from the mezzanine will be from stairwells
located outside of the SSF shielded walls at each end of the
mezzanine. The stairwell shall meet life safety code requirements
for access and egress as stated in NFPA 101.

Framing for the stairwells will be structural steel and will be enclosed
using pre-engineered metal building wall panels.

Roofs

The roof of the SSF can be any fire resistive material. Pre-cast
concrete twin tees are recommended as the least cost roof struc-
tural system. Rigid insulation and a single-ply EPDM roofing
membrane, placed on the top surface, provides a weathertight
system that meets the design life requirement of 40 years with
routine maintenance. The roof will be sloped to drain through
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downspouts into a process sewer line. The rain gutter and
downspouts will have electrical heat tracing to prevent freezing.

The roof of the stairwell enclosures will be a pre-engineered metal
roof panel that is a common product used in the pre-engineered
metal building industry. It is the least cost method to enclose a
space that can provide a design life of 40 years with minimum
maintenance.

Doors

Personnel access and egress from the SSF is limited to lockable
grade level entries to the stairwells. These access points will be
hollow metal doors with pressed metal frames and hardware that
meet exiting requirements of NFPA 101.

Equipment access to the mezzanine level will be provided by using
a steel rolling door at that level with a 1/2-ton jib crane mounted on
the door jamb designed for this use. This will allow plant personnel
to lift objects from grade and transfer them to the mezzanine level.
Structural

The structural design criteria for the SSF, as stated in the Functional
Design Criteria WHC-SD-FF-FDC-009, is the Hanford structural
design criteria, SDC 4.1. In addition, the SSF will be designed in
accordance with the following structural codes:

. American Concrete Institute, ACl 318 and 349

. American Institute of Steel Construction, Manual of Steel
Construction, 9th Edition

Sketches ES-F031-A-1 and S-1 (see Appendix L) represent the
structural system of the SSF.

Design Criteria

Hanford structural design criteria, SDC 4.1, establishes the Safety
Class design loads and design procedures for this structure.

The facility structural system based on Safety Class is as follows:
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«  The exterior load bearing and shear walls, roof, and foundation
are classified as Safety Class 3, but will be designed for Safety
Class 2 seismic and wind loads.

« The foundation for each sodium storage tank and its an-
chorage to the foundation is classified as Safety Class 2.

«  The structural system supporting the mezzanine is classified
as Safety Class 3, but will be designed for Safety Class 2
seismic and wind loads.

»  Drip pans in the tunnel are classified as Safety Class 3.
«  The sodium sump and cover are classified as Safety Class 3.

. Pipe supports for sodium transfer piping are classified as
Safety Class 3.

Structural Systems

The structure is a single rectangular shape, 90 feet by 93 feet, and
approximately 41 feet high. The walls are monolithic, 18-inch thick
cast-in-place concrete that function as shear walls and load bearing
walls. They transfer all horizontal loads induced by wind or seismic
forces to the foundation system.

The structural elements of the roof are pre-cast concrete, twin tee
members that span approximately 45 feet. These members transfer
horizontal loads to the shear walls through diaphragm action.
Vertical roof loads are transferred to the exterior cast-in-place
concrete walls and to an inverted tee, pre-cast concrete beam
located along the center line of the building. This pre-cast beam is
supported by pre-cast concrete columns spaced approximately
30 feet center to center. The mezzanine level concrete floor and
walls are supported by steel beams and columns.

The structural system of the exterior stairwells will be standard
structural steel framing with diagonal bracing for structural stability.

All of the sodium storage tanks will be supported on a monolithic
concrete mat foundation that distributes their weight uniformly over
the entire area of the SSF base. Each sodium storage tank will be
anchored to transfer seismic forces to the mat foundation.
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Mechanical

Sketch S-F031-M-1 (see Appendix L) represents the mechanical
system aspects of the SSF.

Design Criteria

The mechanical system design criteria for the SSF as stated in the
Functional Design Criteria WHC-SD-FF- FDC-009 is as follows:

° Smoke detection shall be provided, and shall be interlocked
with the ventilation system to shutdown ventilation equipment
upon detection of smoke.

. The building does not need to be held at a negative pressure.

« A manual emergency ventilation system shutdown switch shall
be located outside of the facility near each access door.

° The building shall use mechanical ventilation to keep the
building inside temperature below 120°F in the summer and
above 32°F in the winter. The ambient temperature extremes
are -23°F to 106°F.

Heating, Ventilating, and Cooling

The building heating, ventilating, and cooling design criteria for the
Hanford site does not apply for the SSF due to the 32°F winter,
120°F summer tolerance in the building. The outdoor temperature
limits for calculating heating and cooling loads for the electrical
rooms in the SSF are 9°F winter and 106°F dry bulb, 67°F wet bulb,
summer.

Heating
Sodium Storage Tank Area

The Sodium Sterage tank area of the building will require approx-
imately 110KW of heat to maintain the minimum required temper-
ature of 32°F when the sodium storage tank heaters are not
activated. Two 55KW, 4,000 cfm upflow furnaces located on the
shielded mezzanine deck will provide the heat required. Heated air
is distributed and circulated from each furnace by ducts with nozzles
blowing air on to the mezzanine and down into the tank area. Each
unit will have a separate low voltage control and be interlocked with
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the emergency shutdown of the ventilation system. Access for
furnace maintenance will be from the mezzanine deck within the
shielded walls.

Stairwells

A 3KW unit heater is recommended as the heat source in the west
stairwell where the fire alarm panel is located. Heat is not required
in the east stairwell.

Electrical Panel Rooms

Electrical panel rooms are located outside of the 18-inch thick
concrete walls because of shielding requirements. Air conditioning
is required in the electrical panel room located at grade level and
the instrumentation panel room located on the mezzanine level in
the west stairwell. The internal temperature setpoints for the rooms
will be 65°F for heating and 78°F for cooling with the thermostat
located in the upstairs electrical room. An 18,000 BTUH split
system heat pump with 5KW of resistance auxiliary heat, located in
the electrical panel room, will provide conditioned air via a ducted

system between the two rooms.

Ventilating
Sodium Storage Tank Area

A practical value for a minimum ventilation air flow rate in the SSF
is a continuous 400 cfm, which is the anticipated leakage rate of the
outside air intake cowls. This air will be supplied by a make-up air
cowl located above each furnace. A relief duct with a backdraft
damper, located in the roof near-the center of the SSF will exhaust
the air.

Stairwells
A 1,000 cfm supply cabinet fan and relief louver will be installed in

each stairwell to maintain ambient conditions in the stairwell when
the interior temperature exceeds 90°F.
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Cooling
Sodium Storage Tank Area and Stairwells

The only cooling that is required in the sodium storage tank area
and stairwells is to maintain ambient conditions at less than 120°F.
A motorized face and bypass damper will be added to the make-up
air duct of each furnace located on the mezzanine level. The
damper will open to 100% providing outside air to cool the facility
when the space internal temperature exceeds 90°F. The relief will
be barometrically vented in the center of the building.

Electrical and Instrumentation Panel Rooms

Cooling is required for an electrical panel room located at grade
level and an instrumentation panel room located on the mezzanine
level in the west stairwell. The internal temperature setpoints for the
rooms will be 65°F for heating and 78°F for cooling with the
thermostat located in the instrument panel room located at the
mezzanine level. An 18,000 BTUH split system heat pump with
5KW of resistance auxiliary heat, located in the electrical panel
room, will provide conditioned air via a ducted system between the
two rooms.

Plumbing

Domestic water and sewer plumbing is not required for the SSF.
Fire Protection

Wet fire protection systems are not allowed in the SSF. In the event
a sodium fire occurs, the sodium sump cover and catch pans are
designed to limit the presence of available oxygen for combustion.
Smoke detectors, installed in the SSF and transfer tunnel, will alarm
upon the detection of smoke and shut down the HVAC system.
The SSF structure will be located more than 25 feet from any other

significant structure and portable NaX fire extinguishers will be
strategically located for fighting fires.
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4.0 Process Systems
4.1 Design Criteria

- The process system design criteria for the SSF is stated in the
Functional Design Criteria, WHC-SD-FF- FDC-009.

Sketches ES-F031-P-1, P-2, P-3, P4 and P-5 (see Appendix L)
represent the process systems of the SSF. Additional information
on the process system is included in Appendix K.

41.1 Operational Overview

The purpose of the SSF is to receive liquid sodium from the FFTF,
store the sodium in the frozen state for some period of time, and
then reheat and melt the sodium for transfer to a future Sodium
Reaction Facility. Sodium resides in the FFTF in essentially four
systems; the FFTF primary coolant system, the FFTF secondary
coolant system, the interim decay storage (IDS), and the Fuel
Storage Facility (FSF). This sodium will be transferred to four tanks
in the SSF. The primary system sodium is radioactive (predomi-
nantly Na-22). Furthermore, operational considerations will resuit
in a mixing of the primary and secondary sodium so the combined
primary and secondary volumes will be radioactive to some extent.
This will require shielding the tanks to reduce the radiation fields in
the SSF.

Sodium transfers from the FFTF will be accomplished in the
following manner:

1. The receiving tank and interconnecting piping will be preheat-
ed to about 400°F by electrical heaters, the supply tank is
already assumed to be at temperature. When the proper
temperatures have been established, the sodium will be
transferred from the supply tank or system to the receiving
tank by a combination of pressure/ vacuum transfer.

2. The receiving tank, located in the SSF, will be evacuated as
much as practical using a vacuum pump located in the SSF.
The supply tank will be pressurized in the range of 35 psig to
45 psig using the existing FFTF argon piping.

3. The gas system valves will be closed and the sodium valves

opened, allowing the sodium to flow from one tank to the other.
The transfers will occur as a batch operation, with more than
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one cycle necessary to completely fill one of the SSF storage
tanks (the smallest is 52,000 gallons). For instance, the T-44
inventory is about 25,000 gallons. The estimated sodium flow
rate is on the order of 60 gpm. Thus, it will take nearly 7 hours
to transfer the T-44 volume, excluding the time for other
operations such as heat-up and level measurement.

4. After an SSF tank is filled, the inert gas system will be used to
establish the desired cover gas pressure, and the tank and its
contents will be allowed to cool to ambient, freezing the
sodium inside it. Originally, the inert gas will be argon,
supplied from the FFTF argon system. Future modifications
will replace the argon system with a lower pressure nitrogen
system that will maintain an inert nitrogen cover gas within the
FFTF and the SSF.

Sodium Storage and Transfer System

The following provides a description of the sodium wetted portion of
the SSF piping. This description addresses the equipment, piping,
and instrumentation and controls associated with the sodium wetted
system. This system is depicted on piping and instrumentation
drawings (P&IDs) ES-F031-P-1, ES-F031-P-2 and ES-F031-P-3 and
the piping plans ES-F031-P-4 and ES-F031-P-5. These sketches
are included in Appendix L.

Sodium Storage and Transfer System Equipment

The sodium wetted system consists of the sodium wetted piping,
valves, and equipment that form part of the SSF. The major pieces
of equipment associated with the sodium wetted system include the
sodium storage tanks and the heating systems for these tanks.

Sodium Storage Tanks

The sodium storage tanks for the SSF are provided as GFE. These
tanks were originally designed for use in the Clinch River Breeder
Reactor Plant. Three of the tanks are vertical tanks, 28'-0" inside
diameter by 24'-8' high (including the support skirt), that were to be
used as sodium dump tanks. The fourth tank is a horizontal tank,
18' outside diameter by 31' long, that was originally intended for use
as a primary sodium storage tank. Ali the tanks are carbon steel
with a number of nozzles and complicated internal equipment.
Some modifications may be required for the internal equipment
and/or nozzle connections. These modifications will be made to the
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tanks prior to relocation to the SSF. All nozzles will be fitted with the
required reducers and/or adapters to provide a connection of the
size and material type indicated on the contract drawings. The
nozzle connections used as part of this design are summarized
below:

SSF Connection Summary

Nozzle ) Connection | Nozzle
Tank No No- Service Size (NPS) Mat'l
T-1,2,3 | N1 Sodium Fill / 2"Sch40 |304SS
: Drain
T-1,2,3 |N3 Blanket Gas/ 2"Sch 40 |304SS
Pressure Relief
T-1,2,3 N10 Anti-Siphon 1"Sch40 |304SS
T-4 N1 Sodium Fill / 2"Sch40 |304SS
Drain
T-4 N2 Blanket Gas/ 2"Sch40 |304 SS
Pressure Relief
T-4 N5 Anti-Siphon 1"Sch40 |304 SS

At this time, the recommended modifications to the internals of
tanks T-1, T-2, and T-3 are limited to modification and extension of
the sodium fill line. There are no required modifications to the
internal of tank T-4.

The tanks will be insulated with" 4 inches of calcium silicate
insulation covered with fiberglass cloth to assure that the insulation
surface temperatures do not exceed 140°F as required for
personnel protection. Several options for insulating the tanks were
considered as part of this conceptual design. Insulation candidates
included a refractory fiber blanket type (CeraBlanket), calcium
silicate, and fiberglass. The calcium silicate was selected as the
insulating material based on cost and ease of installation. Other
options, including using an inner layer of either CeraBlanket or
calcium silicate and an outer layer of fiberglass, should be evaluated
during the detailed design.

Tank Heating System

The tanks are required to be heated up to 400°F prior to transferring
sodium into them. They will also require heating to 400°F when the .

-13- 10/18/94




4.2.2

et =

WHC-SD-FF-CDR-006 Rev. 0

stored sodium is remelted prior to transfer to a future sodium
reaction facility. Various methods of heating the tanks were
considered as part of this conceptual design. Methods evaluated
included forced convection heating (via a manifold arrangement
supplying hot air to the exterior of the storage vessels) and electrical
heat tracing. As a result of the trade-off study, the electrical heat
tracing was selected as the optimum method. The heat tracing
system consists of Incoloy sheathed, mineral insulated (MI) heating
cable arranged in zones. The cables are attached to a stainless
steel mesh which is held in place on the tank walls by stainless steel
bands. The vertically distributed zones allow progressive heating of
the sodium from a free surface. The total heating capacity on a tank
is about 60 kw, which will allow the heat-up of a sodium filled tank
to be accomplished in the design goal-of 30 days.

Sodium Transfer Piping

There are three locations from which the sodium in FFTF will be
transferred:; the Fuel Storage Facility (FSF), the Primary Sodium
Storage Vessel (T-43), and the Secondary Sodium Storage Vessel
(Tank T-44). The tie-in point for the SSF will be made in line 2"-
GCA-81517, at a location near the intersection of the Heat Trans-
port system (HTS) Service Building - West column lines "K" and
"17". The existing line will be cut and a new line leading to the SSF
will be installed. This tie-in point will allow transfer of all the
secondary system sodium from the secondary system storage tank
to the SSF. Transfer of the primary system sodium will be made by
installing a cross-connection between the FFTF primary and
secondary systems. Installation of this cross connection will be
completed by the Operating Contractor.

There is presently no connection between the FSF and the FFTF
secondary system. Additional piping between the FSF and an
existing capped 2" line outside the northwest quadrant of the
containment vessel (PP-81530) will be provided as part of this
project as shown on drawing ES-F031-P-5. This line will allow batch
transfer of the FSF sodium to the SSF or to the secondary storage
tank and then to the SSF.

The routing of the piping within the SSF is shown on drawing ES-
F031-P-4. The sodium and gas lines from FFTF enter the SSF
through an underground tunnel on the north side of the SSF and
are routed up the north wall. The sodium line turns south at an
elevation that will allow it to be routed under the working level
mezzanine at the top of the storage tanks. Near the northeast
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corner of the mezzanine, there is a connection for transfers to the
future Sodium Reaction Facility. This connection consists of an
isolation valve and a pipe which runs to the south wall of the facility.
The sodium transfer line continues south along the east edge of the
mezzanine.

A set of valves, designated the sodium transfer valves, are located
on the east edge of the mezzanine in the branches off the north-
south line. These valves are positioned to provide a flow path to the
selected tank during filling operations. The entire line along the east
side slopes back to T-44. After a transfer is complete, a total of
about 50 gallons of sodium will drain back to T-44. The branch lines
run west under the mezzanine to the top of the storage tanks. A
tank isolation valve is located near the top of each tank.

An anti-siphon connection is provided between the gas and sodium
lines on each tank. During transfer, the valve in this line will be
opened, allowing the sodium line to communicate with the tank gas
volume. This connection will prevent siphoning of the sodium in the
SSF tank back to the FFTF facility should a piping leak develop in
the transfer line at an elevation below the SSF tank level.

‘For the purposes of this conceptual design, the tanks and their
nozzles were considered to be Safety Class 2. The remainder of

_the piping (including the tank isolation valves) was assumed to be
Safety Class 3. All the sodium piping will be designed, analyzed,
fabricated, installed, and tested in accordance with ANSI B 31.1.
The design pressure range shall be 50 psig positive to full vacuum
(assume 14.7 psig negative). The design temperature range shall
be 32°F to 450°F. )

Sodium piping will be installed with a 1/8" per foot slope to assure
draining of any residual sodium. Where possible, the pipe will drain
to the SSF tanks. If it is not possible to drain to the SSF tanks, the
pipe will drain back to the FFTF secondary sodium storage tank.
Carbon steel drip pans are installed in the tunnel between FFTF and
the SSF to keep any leaking sodium from contacting the concrete.
Also, due to the temporary nature of the piping, drip pans are not
required under the new piping from the FSF to the tie-in point (PP-
81530) or between the tunnel and the tie-in point in Cell 431.

The sodium piping will be 2" NPS, schedule 40, type 304 stainless
steel pipe meeting the requirements of ASTM A-376. Piping shall
be procured pickled and passivated and with end caps installed to
assure pipe cleanliness. Westinghouse-Hanford cleanliness
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specifications shall be adhered to during fabrication, installation, and
testing. Previous systems had been installed with 304 and 316
stainless steel pipe. Considering the relatively low temperatures and
short operating life, 304 or 304L stainless steel is preferred. All
fittings will be socket weld type. All sodium wetted valves will be
GFE. All valve connections will be butt welded.

In this conceptual design, the sodium transfer valves are located
east of the mezzanine. Permanent reach rods will be installed
through the east mezzanine wall to operate these valves. The tank
sodium isolation valves will be operated by temporary reach rods.
Holes will be made in the mezzanine floor. Normally, the holes will
be plugged (for shielding purposes). When operation of the tank
isolation valves is needed, the plugs will be removed and the valves
operated using a tool (temporary reach rod). An evaluation of the
applicability of pneumatically or electrically operated valves should
be considered as part of the detailed design effort.

All valves in the sodium wetted system will be manually operated,
bellows sealed, wye pattern, globe valves. These valves are
provided as GFE for installation during construction.

All sodium piping will be heat traced to assure that the lines can be
maintained up to 400°F using MI cable. Each sodium valve will be
provided with a heater and control for the valve body and a separate
heater and control for the valve bonnet. The pipe insulation will be
a minimum of 2-1/2 inches to maintain skin temperatures at less
than 140°F at pipe temperatures of 400°F.

Sodium Transfer System Instrumentation and Controls

The instrumentation and controls (I&Cs) associated with the sodium
wetted system include temperature and level measurement and
control. Pressure measurement and control is addressed as part of
the cover gas system. All temperatures will be measured externally
using type K thermocouples located to assure that they are
indicating representative pipe, valve, or tank metal temperatures
and are not being influenced by the heaters themselves. The level
measurement system is GFE and consists of a flexible transducer
that is lowered into a thimble (a stainless steel tube) that extends
inside the tank and a portable indicating device.

The sodium transfer system temperature control will be accom-

plished at the SSF control panel located in the instrumentation room
on the west side of the SSF. As noted above, the tank heaters are

-16- 10/13/94



4.3

4.3.1

4.31.1

4.3.1.2

WHC-SD-FF-CDR-006 Rev. 0

arranged in vertical zones. Each zone has its own controller and
SCR power supply to provide proportional heating control. The
vertical arrangement will assure that the reheating of the sodium
can be made from a free surface. Proportional control will also be
provided for the sodium pipe and valve heaters.

Inert Gas, Vacuum, and Pressure Relief System

The following provides a description of the Inert Gas, Vacuum, and
Pressure Relief (cover gas) system. The cover gas system provides
three functions; the ability to pull a vacuum on the sodium tanks and
piping prior to transferring sodium, the ability to provide an inert
cover gas (initially argon and later, after decommissioning of the
FFTF, nitrogen) in the tanks and piping at a slight positive pressure,
and the ability to provide overpressure protection of the tanks. This
description addresses the equipment, piping, and instrumentation
and controls associated with the cover gas system. This system is
depicted on P&IDs ES-F031-P-1, P-2, and P-3, and piping arrange-
ment drawing ES-F031-P-4. These sketches are included in
Appendix L.

Cover Gas System Equipment

The major pieces of equipment associated with the cover gas
system include the inert gas supply system, the vacuum pump, and
the pressure relief and exhaust system filters.

Inert Gas Supply

The inert argon gas supply system exists in the FFTF. The tie-in
point will be into line HCD-82444 in Cell 431. The existing system
will provide argon gas to the SSF system. Pressure control will be
provided by pressure control vaives as discussed in the cover gas
control system description below.

Vacuum System

The vacuum system pump will be GFE. The vacuum pump will be
installed in the SSF building so that the vacuum line length is
minimized. It is connected to the gas/vacuum line which runs along
the east side of the mezzanine. The connection to the vacuum
pump will be made using a Seaton-Wilson type quick disconnect.
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4.3.1.3 HEPA Filters

4.3.2

4.3.21

Gas can be exhausted from the facility from three places; the
vacuum pump exhaust, the storage tank vent lines, or the storage
tank pressure relief lines. No HEPA filtration will be provided on the
vacuum pump exhaust. Instead, the Operating Contractor will
provide HEPA filtration on the inlet to the vacuum pump. This filter
is not part of Project F-031. A separate HEPA filter bank will be
provided for the tank vent and pressure relief system. The HEPA
filter will be sized to provide less than design pressure drop across
the filter at the highest flow rate encountered (approximately 40
scfm). The HEPA filter assembly consists of a prefilter and two
stages of HEPA filtration in a nuclear grade housing which meet the
requirements of ANSI-N509 and have been tested in accordance
with ANSI-N510. The filters will be tested before installation and
again after they are installed by the Operating Contractor. Test
ports for DOP testing of the HEPA filters using portable test
equipment are provided as part of the housing.

Cover Gas System Piping
Inert Gas/Vacuum Piping
The tie-in point for the inert gas will be into line HCD-82444 in FFTF
Cell 431. A single pipe is routed from the tie-in point through an

underground tunnel to the SSF. The gas (argon) line is routed to a
regulator station on the north wall of the mezzanine. Branches off

a north-south header near the east end of the mezzanine are

provided to each tank. These branches are used for both gas
supply and vacuum. Gas isolation valves are provided at each tank.
The inert gas/vacuum piping will be designed, analyzed, fabricated,
installed, and tested in accordance with ANSI B 31.1.

The gas supply line has a connection to the relief header which
allows the tanks to be vented through a HEPA filter. It also has a
connection to a vacuum pump located on the mezzanine which is
used to evacuate the tank prior to sodium transfer.

All inert gas piping will be 1" NPS, Schedule 40 type 304 stainless
steel pipe meeting the requirements of ASTM specification A-376.
Piping shall be procured pickled and passivated and with end caps
installed to assure pipe cleanliness. Westinghouse-Hanford
cleanliness specifications shall be adhered to during fabrication,
installation, and testing. All fittings will be socket weld type. The
inert gas piping is not required to be sloped, heat traced, or
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insulated except for the section on each tank up to and including the
rupture disk. Screens or other means of preventing personnel

. contact will be provided for gas piping near the top of the tanks that

might be hotter than 140°F.

The design pressure range for the gas/vacuum piping shall be 50
psig positive to full vacuum (assume 14.7 psig negative). The
design temperature shall be 32°F to 450°F.

" Al inert gas system valves will be GFE.

4.3.2.2

4.3.3

Pressure Relief Piping

Overpressure protection is provided for the tanks by a combination
of rupture disks and pressure relief valves. The pressure relief
valves are provided to prevent backflow of air into the tank in the
event of a release of tank overpressure. The rupture disk is
installed upstream (closer to the tank) so that verification of the
pressure relief valve set pressure or other maintenance activities
can be performed without exposing the inside of the tank to air.
Finally, a block valve which will be locked in the open position will
be provided upstream of the rupture disk so that the tank can be
isolated if the rupture disk needs to be replaced. The pressure relief
valves to be used in the facility will be 1 inch NPS inlet, 2 inch NPS
outlet, and will exhaust about 40 scfm at 50 psig. All pressure relief
valves will be GFE. The rupture disks are 2" NPS inlet and outlet
and are also GFE.

The exhausts from the relief valves are routed to a 6 inch diameter
header that runs along the ceiling of the SSF to the HEPA filter
housing located on the west end of the mezzanine. The exhaust
from the HEPA is routed directly up through the roof of the SSF. No
continuous emissions monitoring of the effluent gas is required.

Cover Gas System Instrumentation and Controls

The 1&C associated with the cover gas system include pressure and
differential pressure measurement and control. Differential pressure
measurement is provided across the HEPA filters.

Control of the inert gas pressure supplied to the tanks will be by a
manually-adjusted pressure regulator/backpressure regulator
arrangement located on the north wall of the mezzanine in the SSF.
To maintain and inert cover gas on the tanks, the pressure regulator
will be set to approximately 5 psig. The backpressure regulator will
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be set to a slightly higher value (say 7 psig) so that any small build-
up in pressure (due to temperature changes for instance) can be
relieved. A manual bypass around the regulators is also provided.

The ASME Code overpressure protection is, of course, provided by
the tank pressure relief valves. A restricting orifice is installed
directly upstream of this pressure regulator station to limit the inert
gas flow to less than the capacity of a single relief valve.

Electrical Systems
Design Criteria

The electrical design criteria as stated in the Functional Design
Criteria WHC-SD-FF-FDC-009 is as follows:

° Electrical power shall be provided to the building to service
both 120 VAC and 480/277 VAC loads.

.  Electrical power shall be obtained from the 400 Area 451-A
substation (13.8 KV tap in manhole No. 4) to a new secondary
substation (480 VAC).

«  The SSF shall be provided with one Private Automatic Ex-
change (PAX) line from the FFTF and one general phone line
from the existing 400 Area telephone system. The connection
point to the 400 Area system is on the exterior of the 4713B
maintenance building.

.  Oxygen detection monitors shall be provided in the SSF that
sound an alarm in the absence of enough oxygen to sustain
life (19.5%). These oxygen monitors shall also provide an
alarm in the FFTF control room.

. Public address speakers tied into the FFTF system shall be
installed in the SSF.

. Smoke detection devices shall be provided in the SSF that
shut down the HVAC system, provide local alarms, and send
alarm signals to the 400 Area fire station and FFTF control
room.

Sketch ES-F031-E-1 (see Appendix L) represent the electrical
system of the SSF.
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Power

A 13.8KV power source for the SSF can be obtained from manhole
No. 4 located about 25 feet from the southwest corner of the SSF.
A new 150 KVA , 13.8KV to 480 VAC transformer will be installed
adjacent to the SSF. Power from this transformer will be routed
underground into a 400 amp, 480 VAC, 3-phase, 42 breaker panel
located in an electrical equipment room in the west stairwell. A
15 KVA, 480 VAC to 120/240 VAC transformer will supply power to
a 60 Amp, single phase, 8 breaker panel for receptacle use.

The electrical design loads estimated for the SSF are as follows and
include pipe trace heating, tank heaters, mechanical ventilation,
lighting, instrumentation, and alarm systems.

KW

Tank Heating (one tank) 60
Cover Heat Loss (one tank) 25
Sodium Transfer Pipe Heating. 10
Instrumentation and Controls 5
"HVAC Systems 128
Lighting and Receptacles 16
Vacuum Pump (one pump) 4
Startup Loads and Contingency _60

TOTAL DESIGN LOADS 308
Lighting

Lighting systems shall be designed in accordance with lllumination
Engineering Society (IES) requirements. All of the lighting in the
SSF will be controlled through lighting contactors that will be
switched by three-way switches in the stairwells for stairwell and
mezzanine areas. The sodium storage area lighting switch is
located at the mezzanine level adjacent to the shielded access door
and stairway to the tank area.

Sodium Storage Tank Area

The sodium storage tank area lighting level will meet IES lighting
handbook criteria of 10 foot candles for storage areas. 150 watt
metal halide wall packs installed on the back side of the mezzanine
shielded walls will illuminate the area around the exterior of the
tanks. The interior area around the tanks is illuminated by two
75 watt metal halide wall packs located on opposite faces of the
center column.
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Mezzanine Level

The mezzanine lighting level will meet IES lighting handbook criteria
of 25 foot candles for warehouse work space. Standard fluorescent
light fixtures will be used to meet this criteria.

Access and Egress Stairwells

Stairwell lighting levels will meet IES lighting handbook criteria of
10 foot candles and NFPA 101 criteria for exit ways. Fluorescent
light fixtures with emergency ballasts will be installed in each
stairwell in locations to provide the illumination level required.

Emergency Exit Lighting

Exiting pathways will be continually illuminated by lighting fixtures
and exit signs located to provide the illumination levels required by
NFPA 101. Wall-mounted emergency lights with battery packs will
be strategically located to provide the minimum illumination levels
required in the event of a power failure.

Communications
Telephone

The 400 Area General Plant Telephone (GPT) system is an
extension of the telephone system serving the Hanford Site. One
GPT line will be extended from a connection point near the 47138
maintenance building to the SSF west stairwell. This line will
provide voice communications between the SSF and stations
outside the SSF. GPT extensions will be installed on the mezzanine
and in the electrical and instrument control rooms.

Private Automatic Exchange System (PAX)

One PAX line from the existing 400 Area PAX system will be
installed in the west stairwell. PAX extension outlets will be installed
in the electrical equipment room, instrument control room, and on
the mezzanine level. This system provides a communication link
within the FFTF complex.

Public Address System (PA)

The PA system provides for evacuation alarms, public announce-
ments, personnel paging, and personnel direction for plant opera-
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tions within the FFTF complex. It also provides take cover and
evacuate alarms.

PA system speakers to be located in each stairwell, one on the

. north and south wall of the sodium storage tanks area and one on

the mezzanine level to assure that personnel in any accessible
space can hear an audible alarm.

HLAN

- An HLAN network line is not required in the SSF facility.

Alarms

Evacuation Alarm

Site evacuation alarms are received over the PA system speakers.
deium Smoke Alarm

A smoke detection system will be installed in the SSF in accordance
with NFPA 72 requirements. The smoke detectors will activate the
fire alarm in the building, shut down the HVAC equipment, send an
alarm signal to the 400 Area fire station via'a radio signal, and
activate an FFTF control room alarm via a hard wired system.

Oxygen Alarm

Oxygen monitors will be installed near the base of the sodium
storage tanks and confined spaces. Additional sensors will be
located along the pathways in the SSF to assure that personnel will
not enter into an oxygen depleted area. If low oxygen levels are
detected, an alarm will be activated in the SSF. In addition, an
oxygen monitor.alarm will be activated in the FFTF control room via
a hard wired system.

HVAC Manual Shutdown -
A manual emergency ventilation system shutdown switch will be

located outside of the SSF near each entry. An alarm will be
activated if the HVAC manual shutdown switch is used. -
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DEMOLITION (810)

The location of the SSF limits the length of sodium transfer piping and has
space for a future Sodium Reactor Facility directly adjacent to the southwest
portion of the FFTF. Existing electrical duct banks that are primary electrical
feeders for the FFTF limit the space available for the SSF and place it
directly over an abandoned concrete mat foundation. This foundation was
originally constructed to mount heat exchanger equipment for Closed
Loops 3 and 4 of the FFTF. These heat exchangers were never installed
and the foundation abandoned. This foundation must be removed and an
underground connecting tunnel from the FFTF be modified to interface with
the SSF. The underground tunnel will be utilized to route sodium transfer
piping and inert gas piping.

Several active underground utility systems are affected by the location of the
SSF. These include the following: '

. An existing underground fire alarm line along the west side of the
SSF will be removed.

. A cathodic protection system along the west side of the SSF will be
rerouted.
. Drywell No. 6 will be removed and drywell No. 5 abandoned. The

SSF roof drains will be connected into an existing process drain line
that has sufficient depth to gravity drain rain water collected from the
SSF.

DESIGN COMPLIANCE
The design and construction of the SSF will comply with all applicable codes,

standards, and regulations listed in the Functional Design Criteria for
Project F-031.

V. METHOD OF PERFORMANCE

A.

ARCHITECT-ENGINEER WORK

The definitive design, engineering services during construction, acceptance
inspection services, and project management support will be provided by an
Architect-Engineer for the duration of the project.
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PROCUREMENT

The FFTF has an inventory of existing valves and equipment that can be
used in the sodium transfer piping system in the SSF. These components
will be used to the maximum extent possible. The GFE are:

Three 80,000 gallon tanks

One 52,000 gallon tank

Liquid metal process valves _
" ‘Inert gas system process valves .

Rupture disks

Level probes

Vacuum pump

The remainder of the equipment or products required for the SSF will be
purchased and installed by the fixed price Contractor.

CONSTRUCTION WORK BY ON-SITE CONSTRUCTION CONTRACTOR

All construction work inside the FFTF, including work in the transfer tunnel,
will be completed by the on-site construction contractor.

The on-site construction contractor will also complete all sodium storage tank
modification work and maodifications to the FFTF sodium piping and transfer
system necessary to provide an interface point for work to be performed by
a fixed price contractor.

CONSTRUCTION WORK BY FIXED PRICE CONSTRUCTION
CONTRACTOR

Construction of the SSF will be completed using a fixed price construction
contract.

WORK BY OPERATING CONTRACTOR

The operating contractor will provide overall project management during the
design and construction phase of the project using an integrated
management team concept. Roles and responsibilities of the team will be
defined in a project management plan.
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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.

HEALTH AND SAFETY

1.0

2.0

3.0

4.0

Impact on Existing Safety Measures

The design and construction of the SSF will incorporate operational
and construction safety procedures in compliance with Hanford and
recognized codes and standards requirements. A human factors
evaluation will be performed as a part of the definitive design in
accordance with DOE Order 5480.10.

New Safety Requirements Resulting from this Project

Routine construction hazards will exist during the site preparation
and construction activities. Field operations and construction will be
conducted in compliance with recognized safety codes and
standards. Administrative safety procedures in effect in the 400
Area will be followed.

Accommodations for the physically handicapped

The Functional Design Criteria for Project F-031, WHC-SD-FDC-
009, Part 5.1.5 states that accommodations for the physically
handicapped to the SSF is not required.

Radiation hazards and expected exposure levels

Radiation hazards and expected exposure levels will be in
accordance with WHC-CM-4-9.

Construction contractors will” be required to take reasonable
precautions for protection of the health and safety of their
employees, subcontractors, operating contractor, and u.s.
Department of Energy (DOE) personnel. This includes providing
continuous access to the construction areas by emergency vehicles
and personnel, and ensuring that emergency evacuation routes are
unobstructed.
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DECONTAMINATION AND DECOMMISSIONING

Sodium transfer from the FFTF to the SSF or the transfer of sodium from the
SSF to a future Sodium Reaction Facility will not result in any radiological
contamination of any components of the SSF, except for the internals of the
sodium transfer system.

Decontamination and decommissioning measures are not required for this
project because the facility can be decommissioned using standard
demolition procedures for cast-in-place concrete structures.

PROVISIONS FOR FALLOUT SHELTERS

Project F-031 is not required to include provisions for fallout shelters.

MAINTENANCE AND OPERATIONS REQUIREMENTS

Routine maintenance and operations for the SSF will include the following:

DOP testing on HEPA filters
Smoke detector calibrations
Oxygen monitor calibrations

.Test relief valves to ASME Section XI

AUTOMATED DATA PROCESSING EQUIPMENT

No automated data processing equipment will be provided for this project.

QUALITY ASSURANCE AND SAFETY CLASSIFICATION

1.0

Quality Assurance

Project activities for contractors involved in design, procurement,
construction, -and acceptance will be governed by DOE Order
5700.6C, "Quality Assurance." Minimum project quality attributes
are included in the project FDC 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,
materials certifications, qualification and certification of personnel,
inspections, examinations and testing, and applicable quality
assurance records will be established during the definitive design
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and included in the design documents. Product specifications will
require controls to exclude misrepresented products.

20 Safety Classification

The safety classification of systems in the SSF will be Safety
Class 2 or less. Specific safety class requirements are identified
and discussed in Part V.

A preliminary safety evaluation (PSE) was completed by the
Operating Contractor (WHC-SD-FF-PSE-002).

A fire hazard analysis (FHA) will be performed in accordance with
WHC-CM-4-46 during definitive design.

ENVIRONMENTAL COMPLIANCE

Environmental compliance with the requirements of the National
Environmental Policy Act of 1969 (NEPA), the Resource Conservation and
Recovery Act of 1976 (RCRA), as implemented by the WAC 173-303, the
Clean Air Act and Amendments of 1990 (CAA), and the State Environmental
Policy Act (SEPA) is required for the SSF. A brief description of each
requirement is provided below.

1. NEPA

An Environmental Assessment (EA) was determined by the DOE to
be the appropriate level-of NEPA review for the FFTF shutdown
activities. The SSF is included in the shutdown activities addressed
by the EA. The EA was prepared and submitted to DOE on March
31, 1994, and was recently resubmitted to incorporate comments
received from the DOE. The Finding of No Significant Impact
(FONSI) must be received prior to initiation of construction.

2. CAA

An increase in radionuclide emissions as a result of these planned
. --activities may-be regulated by the National Emission Standards for
Hazardous Air Pollutants (NESHAPSs) (radioactive only), 40 CFR 51
Subpart H, and Radioactive Air Emissions Program (RAEP), WAC
246-247, Radiation Protection - Air Emissions, and 40 CFR 51
Subpart H. No significant increases in air emissions are anticipated
as a result of operation of the SSF. The NOC must receive
approval from the State of Washington Department of Health (DOH)
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and the U.S. Environmental Protection Agency (EPA) prior to
initiation of construction.

Fugitive emissions (especially dust) from construction/operational
activities associated with the SSF will be controlled in accordance
with normal practices, per Benton-Franklin Clean Air Authority.

RCRA

Because of the uncertainty in the final sodium regulatory
designation (as discussed in Section lll), the SSF will be designed
and constructed to meet RCRA requirements, as implemented by
the WAC 173-303. A request will be submitted to the State of
Washington Department of Ecology for expansion of Hanford
Facility's interim status treatment, storage and/or disposal capacity
to address the SSF. This process requires submittal of a Notice of
Intent (NOI) to Ecology and includes a 150 day public review period.
Following the public review period, a Part A permit application will
be submitted to Ecology. These documents are currently being
prepared. The process is expected to take approximately nine
months and must be completed prior to initiation of construction.

SEPA

SEPA is the state or local equivalent of NEPA that requires
evaluation of environmental impacts associated with a project prior
to approval of a license or state permit. If another state approval is
required (e.g., under CAA or RCRA), a SEPA checklist is required.
Based on the information provided in the checklist, the agency will
determine if a State EIS is required or will issue a determination of
nonsignificance. The SEPA checklist for the SSF is currently being
prepared and will be submitted to the state with the NOI discussed
above.

Other Regulatory Requirements

A Cultural Resources Review for the FFTF Shutdown Projects,
which included the SSF, has been completed. No sensitive cultural
resources in the area sited for the SSF were identified. On May 20,
1994, a biological survey of the SSF proposed construction site was
conducted. The survey focused on plant and animal species listed
as threatened, endangered, candidate, sensitive, or monitored by
the State of Washington. The survey concluded that no adverse
impacts to such species would occur from the proposed action.
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PERMITS

The environmental permitting issues associated with sodium removal are
currently under development.

IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

Uncertainties identified during the conceptual design that will require analysis in the
definitive design phase are:

1.

Tanks T-1, T-2, and T-3 currently have fill lines inside the tanks that have
offsets in them. An evaluation of the effects of solidifying and remelting the
sodium on the loads and stresses in these lines should be performed as part
of the detailed design efforts. -

This conceptual design is based on the assumption that continuous
monitoring is not required. An evaluation of the requirement for continuous
emissions monitoring is currently being performed. Although unanticipated,
if continuous monitoring is required, a significant cost impact may resuit.

The definitive design should consider installation of redundant heaters and
control instrumentation for the storage tanks, particularly inside the skirts of
the vertical vessels. Difficulty in personnel access and potentially higher
radiation fields would make maintenance efforts after filling the tank difficult,
expensive, and would not be in accordance with ALARA practices.

The thermal coefficient of expansion of solid sodium is much greater than
that of steel. This means that the sodium will contract more than the steel
after it has solidified and may result in gaps between the sodium and the
tank walls. The effect of this gap on heat transfer will be evaluated in more
depth during definitive design. Issues of concern are:

. The effect of the gap on the time required to remelt the sodium.

. A higher temperature differential (and thermal growth) between the
tank walls and the center of the tank may result in excessive strain
in the internal fill lines.

An abandoned 6 inch process sewer line adjacent to the SSF is being used

to collect and dispose of water collected from the SSF roof. It must be

confirmed that the process waste disposal system can accept this water.

The location of all underground utilities must be verified.
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An exception to the HVAC design criteria requiring 1 cfm/sq. ft. ventilation

7.

*rate as stated in the FDC has been taken during the conceptual design. This
exception must be approved by DOE.

8. The Safety Class rating for the SSF and its piping systems must be verified
during definitive design.

9. Uniform fire code requirements related to sodium liquid level control for tank
filling, manual pull stations, and explosion control will be verified during
definitive design. Exemptions from the fire code may be required.

10.  Any modifications made to the pressure boundary of the existing ASME code
stamped tanks will be made in accordance with ASME code requirements to

~ maintain the current code stamp for each tank.

REFERENCES

1. Functional Design Criteria, Sodium Storage Facility, Project 95L-EXF-028,
Sub Project 03-F-031, prepared by Westinghouse Hanford Company,
Document No. WHC-SD-FF-FDC-009, Rev. O, June 10, 1994.

2. U.S. Department of Energy (DOE) Orders
DOE 5700.6C, "Quality Assurance"

DOE 6430.1A, "General Design Criteria"

3. Westinghouse Hanford Company Manuals
WHC-CM-4-9, "Radiological Design"

WHC-CM-4-46, "Nonreactor Facility Safety Analysis" -

4. Washington Administrative Code
WAC 173-303, "Dangerous Waste Regulation"

CODES AND STANDARDS

The SSF will be designed to the following codes as a minimum.

1.

GENERAL REQUIREMENTS
Uniform Building Code
Uniform Fire Code

Uniform Mechanical Code
Uniform Plumbing Code

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ASME B31.1 Power Piping
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AMERICAN INSTITUTE OF STEEL CONSTRUCTION
Manual of Steel Construction, 9th Edition

AMERICAN CONCRETE INSTITUTE

ACIl 318 Building Code Requirements for Reinforced Concrete

ACl 349 Code Requirements for Nuclear Safety Related Concrete
Structures

NATIONAL FIRE PROTECTION ASSOCIATION

NFPA 30 Flammable Combustionable Liquids

NFPA 70 National Electric Code

NFPA 72 Installation, Maintenance, and Use of Protective Signaling
Systems

NFPA 101 Life Safety Code

HANFORD PLANT STANDARDS

HWS 2152 FFTF Piping Specification

SDC+4.1 Design Loads for Facilities

SDC-7.5 Interior Power and Lighting Systems

SDC-7.8 Standard Electrical Design Criteria for Fire Alarm Systems

ILLUMINATION ENGINEERING SOCIETY OF AMERICA
Lighting Handbook
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APPENDIX A

WORK BREAKDOWN
STRUCTURE

A-0




1.2
1.2.1

1.2.2

3.1
3.2
3.2.1
3.2.2
4.0

5.0

Appendix A

Wprk Breakdown Structure
DESCRIPTION
Engineering
Definitive Design (DD)
A/E DD
WHC DD
Engineering Inspection (E/)
AJE E/
WHC E/
Construction
On-Site Construction Contractor (ICF KH CF)
Off-Site Construction Contractor (ICF KH CM)
Unit Price CM
Fixed Price CM
Project Management (WHC)

Contingency
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APPENDIX B
BUDGET AUTHORIZATION/

BUDGET OUTLAY
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- ‘ESTIMATE APPROVAL SHEET

. NUCLEAR MISSIONS DIVISION

Job No.: F‘ﬂs/

Estimate Date: d'cfo be |9 ?4

%/7/%

Project Manager

N/A

Engineering Manager

N /A

Construction Manager (CF and/or CM)

Prtjects Dngrtmént Manager

Tofr copy paaes [ of 7 1o MEW

Division Managkr /

c-1

[0/12/9#

Date

Date

Date

//7//3/4(/“
/7 "Date
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APPROX $220K

ABT $15K

ORDER-OF-MAGNITUDE QUOTE

IN FILE

SEE LETTER

TRANSPORT & SET SODIUM STORAGE TANKS

PAINT RIGGING HARDWARE & SPREADERS
‘VIA PHONE

TEST & CERTIFY,

FOR _HORZ & VERT TANK LIFTING

TRANSPORT,
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Appendix E
Outline Specification
DIVISION 2 - SITEWORK
Section 02050 - Demolition
1. Remove existing concrete mat foundation and embedded conduit
2. Remove Drywell No.6.
3. Relocate cathodic protection line.
Section 02200 - Earthwork
1. Compacted load bearing and non-load bearing backfill.
Section 02444 - Chain Link Fence /
1. Temporary construction fencing.
Section 02700 - Piped Utilities
1. Underground roof drain piping: AWWA C900, Class 150 PVC pipe.

DIVISION 3 - CONCRETE

Section 03300 - Cast In Place Concrete
1. Concrete: F'c = 3,000 to 4,000 psi at 28 days.
2. Reinforcing steel bars: ASTM A 615, deformed, grade 60.
3. Nonshrink grout
Section 03400 - Precast Concrete
1. Precast concrete twin tee roof beams.

2. Precast concrete beams and columns.

E-1 10/13/94
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Section 0512
1.

2.

w

4.

WHC-SD-FF-CDR-006 Rev. 0

T
0 Structural Steel

Rolled steel shapes, plates and bars: ASTM A 36.
Steel tubing: ASTM A 500.

Steel pipe: ASTM A 53.

Bolts: ASTM A 325 and A 307.

Section 05400 - Cold Formed Metal Framing

1.

1.

2.

1.

DIVISION 7 -

Non-load bearing galvanized metal studs

Section 05500 - Metal Fabrications

Steel stairs and railing.

Steel ladders and cages.

Section 05300 - Metal Decking

Metal Decking: 24 gauge.

THERMAL AND MOISTURE PROTECTION

Section 07200 - Insulation

1.

2.

Perlite fesco board: ASTM C 728.

Rigid insulation: iscocyanurate/perlite composite. Products shall meet

Factory Mutual Class 1 and UL Class A ratings.

Fiberglass batt insulation: Flame spread less than 25 and UL listed.

Vinyl faced fiberglass insulation: ASTM C991, Type1 with a vapor retarder

conforming to ASTM E96.

Section 07530 - Membrane Roofing

1.

EPDM single-ply r<;of membrane: 40 mil, firestone
system, fully adhered.

rubbergard roofing




Section 07600 - Flashing and Sheet Metal

1. Electro galvanized metal flashing, scuppers, and downspouts.
DIVISION 8 - DOORS AND WINDOWS
Section 08100 - Hollow Metal Doors and Frames
1. Hollow metal doors: 1-3/4 thick, SDI Grade Ii, Level B, Model 2.
2. Pressed metal frames: 16 gauge.
Section 08345 - Ovérhead Coiling Doors and Operators
1. Overhead coiling doors: Overhead door Series 625.
Section 08700 - Finished Hardware
1. Exiting hardware: Von Duprin.
DIVISION 9 - FINISHES
Section 09250 - Gypsum Wallboard
1. Fire retardant board: 5/8 inch thick, type "X.
Section 09900 - Painting
1. Gloss enamel for exterior and interior metals per PDCA Architectural Manual.
DIVISION 10 - SPECIALITIES
Section 10520 - Portable Fire Extinguishers
1. Fire éxtinguishers: NAX, UL listed.
13 - SPECIA N UCTI
Section 13120 - Pre-Engfneered Metal Building Components

1. Metal siding and roof panels: Painted, 26 gauge, galvanized steel G90
coating. Roof system shall carry a UL wind uplift Class 90 rating.

2. Girts and Purlins: Galvanized or prime painted cold rolled shapes.

E-3 WHC-SD-FF-CDR-006
Rev. 0
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| 15 - MECHANICA
Section 15024 - Process Welding
1. Welding shall be in accordance with ANSI B31.1.
2. System shall be pneumatically tested.
Section 15190 - Mechanical |dentification

1. Equipment and valves shall be identified in accordance with Westinghouse-
Hanford standards. '

Section 15260 - Piping Insulation and Heat Tracing

1. Piping shall be heat traced with mineral insulated (MI) cable arranged in a spiral
wrap.

2, Each pipe section between valves shall be provided with a separate control
system.

3. Valves shall be provided with two heat trace circuits, one for the valve body and

another for the valve bonnet.

4, Pipe shall be insulated with 2-1/2" of preformed calcium silicate insulation and
covered with fiberglass cloth.

Section 15400 - Piping Systems
1. All piping shall comply with Westinghouse-Hanford specification HCD.

2. Pipe and piping subassemblies shall be maintained clean for liquid metal
service.

Section 15481 - Inert Gas Supply
1. The inert gas supply system is GFE.
Section 15483 - Vacuum System

1. The vacuum pump shall be GFE. Vacuum piping shall comply with
Westinghouse-Hanford specification HCD.

E-4 10/13/94
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Section 15500 - Heating, Ventilating, and Air Conditioning

1. Air Handling Units - 4,000 cfm supply air flow at 1" WC ESP. Minimum of 55 KW
staged heat, 480 volt, 3 pha;e. Filters to be 2", 35% efficient pleated filters.

2. Split System Heat Pump Units - 1.5 tons cooling condensing unit at 106°F
entering condenser air temperature. 600 cfm supply air flow at 1" WC ESP.
18,000 BTUs heating with 5 KW auxiliary heat. Filters to be 2", 35% efficient
pleated filters. '

Section 15800 - Air Distribution

1. Unit Heaters - 3 KW electric unit heater with integral thermostat and wall
mounting bracket. 480 volt, 3 phase.

2. Supply Fans - 1,000 cfm cabinet supply air fan at .5" WC ESP. Filters to be 2",
35% efficient pleated filters, 110 volt, 1 phase.

3. Relief Cowls - 8,000 cfm relief cowl with curb and backdraft damper.

4, Intake Cowls - 4,000 cfm outside ventilation air intake cowls with curbs and
backdraft dampers.
5. Motorized Control Dampers - 4,000 cfm motorized return/outside ventilation air

bypass dampers. Bypass damper motors to be 120 volt. Dampers to be
standard leakage.

6. Relief Louvers - 1,000 cfm relief Iodvers at 800 fpm with backdraft dampers.
Section 15887 - HEPA Filter Housings

1. HEPA filter housing shall meet the requil;ements of ANSI N509 and ANSI N510.

2. HEPA filter housing shall be sized for one 12" by 12" filter train.

3. HEPA filters shall be DOP tested by Operating Contractor p‘rior to installation.
Section 15890 - Ductwork

1. Ducting shall be 304 or 304L stainless steel to ASTM A-167 with a minimum
wall thickness of 16 gauge with longitudinal seam lap or butt joint seal welded.

E-5 10/13/94



Section 15900 - Temperature Controls

1. Air Handling Unit - Air handling unit thermostat shall be a 2-stage heat, single-
stage cool (ventilation) low voltage thermostat with an operating range of 32° to
120°F. :

2. Split System Heat Pump - Thermostat shall be a heat/cool thermostat for heat
pump service. Heat setting shall be 65°F and the cooling setting shall be 78°F.

3. Supply Fans - Operated by a line voltage close on rise thermostat. The
thermostat shall have an operating range of 50° to 100°E.

DIVISI - TRI
Section 16110 - Raceways, Fittings, Boxes, and Supports
1. Rigid metal conduit. |
2. Electrical metallic conduit.
3. NEMA 1 junction boxes.
Section 16120 - Wire Cables and Connectors
1. 600 volt conductors, copper, stranded.
Section 16140 - Wiring Devices
1. 16 amp, 125 volt, duplex receptacleé.
2. 15 amp, 120 to 277 volt toggle switches.
Section 16300 - Medium Voltage Distribution
1. 15 KV cable.
2, Transformers to be oil-filled, outdoor, rated 150 KVA, 13.8 KV delta to 480Y/277
volts and have full capacity taps. Unit substations to have air-filled terminal
- compartments for incoming 13.8 KV and outgoing 400A lines.

Section 16440 - Disconnect Switches

1. Nonfused or fused, heavy duty, rated 600 volts, ampere ratings as required,
NEMA 1 enclosures.

E-6 WHC-SD-FF-CDR-006
' Rev. 0




Section 16450 - Grounding
1. Building grounding to stem wall rebar and columns.
Section 16460 - Transformers

1. Dry Type Transformers: 480 volt delta primary to 120/240 voit secondary with
full capacity taps.

Section 16470 - Panelboards, Circuit Breakers

1. . Power Panelboards: Rated 277/480 volts, 3 phase, 4 wire, main breaker, 42
pole, with bolt-in breakers.

2. Convenience Panelboards: 1 phase, 3 wire, rated 120/240 volts, main breakers,
42 poles, with bolt-in breakers.

Section 16500 - Lighting

1. 277 volts with high power factor ballasts. Vaportight and corrosion resistant, as
required.

a. High intensity discharge (HID), metal halide, rated 75 or 150 watts, as

required.
b. 225 watt fluorescent.
C. Exterior, wall-mounted flood, 250 watts HID, low-pressure sodium,

photocell controlled.
d.  Wall-mounted battery packs.
e. Exit fixtures.
Section 16720 - Fire Alarm and Detection Systems
1. Fire Alarm System: Single stroke 6-inch gongs, linear beam type smoke
detectors. System to include outside indicator lights, main control panel, and

control room annunciator.

2. Alarms: Extend the FFTF "PA" system to the SSF for the "Evacuation" and
"take cover" alarms.

E-7 WHC-SD-FF-CDR-006
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3. Oxygen Monitoring System: Units with remote sensors to analyze oxygen
concentrations for a minimum of eight locations for personnel safety, alarms
in the SSF, and annunciator in the FFTF control room.

Section 16750 - Telecommunications

1. Telephones: .Private automatic exchange telephone system with two line
switch for both intra-plant and outside calls. System complete with
paging/public address speakers.

Section 16903 - Faciiity Control Panel Functional Describtion
1. Facility control panel (FCP) shall contain the temperature controls, power
supplies, indicators, and alarms necessary for controlling the heating of the
SSF piping and tanks.
2. Proportional temperature control and SCR power modulation shall be provided.
Section 16995 - Pressure Safety Devices

1. All pressure safety devices shall be provided as GFE.

2. All pressure safety devices shall be installed in accordance with ANSI B31.1.

E-8 WHC-SD-FF-CDR-006
Rav 0
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'APPENDIXF

ENERGY
CONSERVATION REPORT
AND ANALYSIS

A Energy Conservation Report was not prepared for Project F-031. Paragraph 0110-
12.8.1, General of DOE 6430.1A, states that an "Energy Conversation Report" shall be
developed for each building and building addition where total energy consumption is
expected to exceed 500 million BTU per year or if the building is larger than 10,000 gross
square feet.

The SSF is expected to consume less than the 500 million BTU per year and is less than
10,000 gross square feet.

F-0
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APPENDIX G

PRELIMINARY SAFETY
EVALUATION

Reference WHC-SD-FF-PSE-002, Rev. 0
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APPENDIX H

ECONOMIC ANALYSIS
AND
LIFE CYCLE
COST ANALYSIS

An Economic and Life Cycle Cost Analysis was not prepared for Project F-031. Paragraph
0110-12.7.4, the waiver of design analysis requirements of DOE 6430.1A, outlines the
criteria for a design analysis waiver that will be requested for the SSF.

The Sodium Storage Facility has unique construction features due to requirements of
transporting liquid sodium and the storage of frozen sodium. The HVAC system is unique
to the SSF and is used only for freeze protection and forced air cooling. The only
conditioned spaces are electrical equipment rooms.

The HVAC system selected will have no significant additional first cost and no significant
annual maintenance costs when compared to other types of HVAC systems.
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APPENDIX |

PHYSICALLY HANDICAPPED
ASSESSMENT

The Functional Design Criteria for Project F-031 states that a physically
handicapped assessment is not required.
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APPENDIX J

PLANT FORCES
WORK REVIEW

No work by the Operating Contractor is anticipated, therefore a Plant Forces
Work Review is not required.

Reference: WHC-CM-6-2, PM-6, Rev. 1
Appendix PM-6-A
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APPENDIX K

PROCESS DESIGN
INFORMATION
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Process Design Information
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HANFORD/MEIER ASSOCIATES
SODIUM STORAGE FACILITY
PROJECT NO. 03-F-031

WHC-

SD-FF-CDR-006 Rev. Q

MERRICK & COMPANY
Project No. 360-1186

EQUIPMENT LIST
. TAG# o fe .| GOVERNMENT FURNISHED| CONTRACTOR FURNISHED
F-2 HEPA FILTER YES '
T-44 SECONDARY SODIUM STORAGE VESSEL YES
T-1 SODIUM STORAGE TANK YES
T2 SODIUM STORAGE TANK YES
7-3 SODIUM STORAGE TANK YES
T-4°  |SODIUM STORAGE TANK YES
P-X VACUUM PUMP YES
Revision A August 23, 1994
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HANFORD/MEIER ASSOCIATES MERRICK & COMPANY
SODIUM STORAGE FACILITY Project No. 360-1186
PROJECT NO. 03-F-031
VALVE LIST
SIZE -~ |+ “TAG# ] @ DESCRIPTION .- . [CONTR, FURN]SAFETY CLASS
1" 82-V-XX1 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-XX2 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-XX3 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
i 82-V-XX4 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1"X2" PSV-101 safety relief, conv., closed bonnet, BW, SS YES 3
1"X2" PSV-102 |safety relief, conv., closed bonnet, BW, SS YES 3
1"X2" PSV-103 |safety relief, conv., closed bonnet, BW, SS YES 3
1"X2" PSV-104 |safety relief, conv., closed bonnet, BW, SS YES 3
3
2" 81-V-XX1__|Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-XX3 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-XX4 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-XX5 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 81-V-XX6 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 81-V-XX7 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-XX8 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 81-V-XX9 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 81-V-X10 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-X11__[Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 81-V-X12 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 81-V-X13__|Y-pattern angle, bellows, 600#, BW, 304H/316H YES
2" 81-V-X14 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 81-V-X15 __ {Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 81-V-X16 | Y-pattern angle, bellows, 600#, BW, 304H/316H YES
1" 82-V-XX5 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 82-V-XX6 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-XX7 _|Y-pattern anglse, bellows, 600#, BW, 304H/316H YES 3
2" 82-V-XX8 |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-XX9 _ |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 82-V-X10 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-X11__|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 82-V-X12 _|Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
1" 82-V-X13 _ |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
2" 82-V-X14 _ |Y-pattern angle, bellows, 600#, BW, 304H/316H YES 3
3/4" N/A Plug, bellows sealed, 2000#, threaded, 304/316SS YES 3
3/4" N/A Plug, bellows sealed, 2000#, threaded, 304/316SS YES 3
3/4" N/A Plug, bellows sealed, 2000#, threaded, 304/316SS YES 3
3/4° N/A Plug, bellows sealed, 2000#, threaded, 304/316SS YES 3
Revision D , October 3, 1994
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PROJECT 03-F-031
MEIER ASSOCIATES INC.

HANFORD - FAST FLUX TEST FACILITY

WHC-SD-FF-CDR-006 Rev. 0

INSTRUMENT INDEX
MERRICK PROJECT NO. 360-1186

SODIUM STORAGE FACILITY REVISION C
TAG NUMBER SERVICE P&ID | LOCATION NOTES
LI _-100 SODIUM STORAGE TANK LEVEL : MOVABLE ‘  |GOVERNMENT FURNISHED
LW -100 SODIUM STORAGE TANK, T-1 P-2 T-1 LEVEL SENSOR WELL
LW -101 SODIUM STORAGE TANK, T-2 P-3 T2 LEVEL SENSOR WELL
LW -102 SODIUM STORAGE TANK, T-3 P-3 T-3 LEVEL SENSOR WELL
LW -103 SODIUM STORAGE TANK, T4 P-3 T4 LEVEL SENSOR WELL
Pl -100 SODIUM STORAGE TANK, T-1 P-2 T-1 PRESSURE GAUGE
Pl -101 SODIUM STORAGE TANK, T-2 P-3 T2 PRESSURE GAUGE
Pl ~102 SODIUM STORAGE TANK, T-3 P-3 T-3 PRESSURE GAUGE
Pl -103 SODIUM STORAGE TANK, T4 P-3 T4 PRESSURE GAUGE
PSV -101 SODIUM STORAGE TANK T-1 P2 T1 RELIEF VALVE
PSV -102 SODIUM STORAGE TANK T-2 P-3 T-2 RELIEF VALVE
PSV -103 SODIUM STORAGE TANK T-3 P-3 T-3 RELIEF VALVE
PSV -104 SODIUM STORAGE TANK T4 P-3 T4 RELIEF VALVE
PSE -101 SODIUM STORAGE TANK, T-1 P-2 T-1 RUPTURE DISK ASSEMBLY
PSH -101 PSE-101 RUPTURE DISK BURST pP-2 PSE-101 PRESSURE SWITCH
PAH -101 PSE-101 RUPTURE DISK BURST pP-2 CONTROL PNL | HIGH PRESSURE ALARM
PSE -102 SODIUM STORAGE TANK, T-2 | P-3 T-2 RUPTURE DISK ASSEMBLY
PSH -102 PSE-102 RUPTURE DISK BURST P-3 PSE-102 PRESSURE SWITCH
PAH -102 PSE-102 RUPTURE DISK BURST P-3 CONTROL PNL | HIGH PRESSURE ALARM
PSE -103 SODIUM STORAGE TANK, T-3 P-3 T-3 RUPTURE DISK ASSEMBLY
PSH -103 PSE-103 RUPTURE DISK BURST P-3 PSE-103 PRESSURE SWITCH
PAH -103 PSE-103 RUPTURE DISK BURST P-3 CONTROL PNL [HIGH PRESSURE ALARM
PSE -104 SODIUM STORAGE TANK, T4 P-3 T4 RUPTURE DISK ASSEMBLY
PSH -104 PSE-104 RUPTURE DISK BURST P-3 PSE-104 PRESSURE SWITCH -
PAH -104 PSE-104 RUPTURE DISK BURST P-3 CONTROL PNL |HIGH PRESSURE ALARM
Pl -110 SODIUM STORAGE TANK, T-1 P2 CONTROL PNL
PT 110 SODIUM STORAGE TANK, T-1 pP-2 T-1
Pl -111 SODIUM STORAGE TANK, T-2 P-3 CONTROL PNL
PT -111 SODIUM STORAGE TANK, T-2 P-3 T-2
Pl <112 SODIUM STORAGE TANK, T-3 P-3 ° |CONTROL PNL
PT 112 SODIUM STORAGE TANK, T-3 P-3 T-3
Pt -113 SODIUM STORAGE TANK, T4 P-3 CONTROL PNL
PT -113 SODIUM STORAGE TANK, T4 P-3 T4 :
PD! -201 SODIUM STORAGE TANKS PREFILTER |P-2 F-2 DIFF PRESS INDICATOR
PDI -202 TANK VENTS 1ST STAGE HEPA FILTER|P-2 F-2 DIFF PRESS INDICATOR
PDI -203 TANK VENTS 2ND STAGE HEPA FILTER P-2 F-2 DIFF PRESS INDICATOR
Pl -300 VACUUM PUMP SUCTION HEADER P-3 HCD-XXXXX
RO -400 ARGON BLANKET GAS SUPPLY pP-2 HCD-82XX1 3
Pl _-400 ARGON BLANKET GAS SUPPLY pP-2 HCD-82XX1 PRESSURE GAUGE
PCV -401 ARGON BLANKET GAS SUPPLY p-2 HCD-82XX1 PRESSURE REGULATOR
PCV -402 ARGON BLANKET GAS SUPPLY pP-2 HCD-82XX1 BACK PRESSURE REG
RO -500 ARGON BLEED TO RELIEF HEADER __ {P-2 HCD-82X17 RESTRICTION ORIFICE
PSV -52619 ' | SECONDARY SODIUM STORAGE VSL |P-2 T-44 EXISTING RELIEF VALVE
PSV -52620 | SECONDARY SODIUM STORAGE VSL |P-2 T-44 EXISTING RELIEF VALVE
PSE -52645 |SECONDARY SODIUM STORAGE VSL |P-2 144 EXISTING RUPTURE DISK

P.1 03-Oct-94
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PROJECT 03-F-031
MEIER ASSOCIATES INC.

HANFORD - FAST FLUX TEST FACILITY

WHC-SD-FF-CDR-006 Rev. 0

INSTRUMENT INDEX
MERRICK PROJECT NO. 360-1186

SODIUM STORAGE FACILITY REVISION C

TAG NUMBER SERVICE P&ID | LOCATION NOTES

PSE -52646 | SECONDARY SODIUM STORAGE VSL _|P-2 T-44 EXISTING RUPTURE DISK
TW -100 TANK T-1 TEMPERATURE WELL P-2 T EXISTING THERMOWELL

TE -100A TANK T-1 TEMP @ LEVEL =2" P-2 T TYPE K THERMOCOUPLE
Tl -100A TANK T-1 TEMP @ LEVEL =2" P-2 CONTROL PNL

TE -100B TANK T-1 TEMP @ LEVEL = 20" pP-2 T-1 TYPE K THERMOCOQOUPLE
Ti -1008B TANK T-1 TEMP @ LEVEL = 20" P-2 CONTROL PNL

TE -100C TANKT-1 TEMP @ LEVEL = 38" P-2 T-1 TYPE K THERMOCOUPLE
Ti -100C TANK T-1 TEMP @ LEVEL = 38" P-2 CONTROL-PNL

TE -100D TANK T-1 TEMP @ LEVEL = 56" P-2 T-1 TYPE K THERMOCOUPLE
Tl -100D TANK T-1 TEMP @ LEVEL = 56" pP-2 CONTROL PNL

TE -100E - |TANKT-1 TEMP @ LEVEL =74" p-2 T-1 TYPE K THERMOCOUPLE
Tl -100E TANK T-1 TEMP @ LEVEL =74" pP-2 CONTROL PNL

TE -100F TANK T-1 TEMP @ LEVEL = 92" P-2 T TYPE K THERMOCOUPLE
Tl -100F TANK T-1 TEMP @ LEVEL = 92" P-2 CONTROL PNL

TE 100G TANK T-1 TEMP @ LEVEL = 110" p-2 T-1 TYPE K THERMOCOQUPLE
Tl -100G TANK T-1 TEMP @ LEVEL = 110" pP-2 CONTROL PNL

TE -100H TANK T-1 TEMP @ LEVEL = 128" pP-2 T-1 TYPE K THERMOCOUPLE
Tl -100H TANK T-1 TEMP @ LEVEL = 128" P-2 CONTROL PNL

TE -1001 TANK T-1 TEMP @ LEVEL = 146" P-2 T-1 TYPE K THERMOCOUPLE
Ti -1001 TANK T-1 TEMP @ LEVEL = 146" p-2 CONTROL PNL

TE -100J TANK T-1 TEMP @ LEVEL = 164" p-2 T-1 TYPE K THERMOCOUPLE
TI -100J TANK T-1 TEMP @ LEVEL = 164" pP-2 CONTROL PNL

TE -100K TANK T-1 TEMP @ LEVEL = 182" P-2 T-1 TYPE K THERMOCQUPLE
TI -100K TANK T-1 TEMP @ LEVEL = 182" P-2 CONTROL PNL

TE -100L TANK T-1 TEMP @ LEVEL = 200" p-2 T-1 TYPE K THERMOCOUPLE
Ti -100L TANK T-1 TEMP @ LEVEL =200" p-2 CONTROL PNL

TE -100M TANK T-1 TEMP @ LEVEL = 218" P-2 T-1 TYPE K THERMOCOUPLE
TI -100M TANK T-1 TEMP @ LEVEL =218" pP-2 CONTROL PNL

TE -100N TANK T-1 TEMP @ LEVEL = 236" P-2 T-1 TYPE K THERMOCOUPLE
T1 -100N TANK T-1 TEMP @ LEVEL = 236" P2 CONTROL PNL

TE -1000 TANK T-1 TEMP @ LEVEL = 254" p-2 T-1 TYPE K THERMOCQUPLE
Tl -1000 TANK T-1 TEMP @ LEVEL = 254" pP-2 CONTROL PNL

TW -101 TANK T-2 TEMPERATURE WELL P-3 T-2 EXISTING THERMOWELL

TE -101A TANKT-2 TEMP @ LEVEL =2" P-3 T-2 TYPE K THERMOCQUPLE
Tl -101A TANKT-2 TEMP @ LEVEL =2" P-3 CONTROL PNL

TE -101B TANK T-2 TEMP @ LEVEL = 20" P-3 T-2 TYPE K THERMOCOUPLE
Tl -101B TANK T-2 TEMP @ LEVEL = 20" P-3 CONTROL PNL

TE -101C TANK T-2 TEMP @ LEVEL = 38" P-3 T-2 TYPE K THERMOCOQUPLE
Ti -101C TANK T-2 TEMP @ LEVEL = 38" P-3 CONTROL PNL

TE -101D TANK T-2 TEMP @ LEVEL = 56" P-3 T-2 TYPE K THERMOCOUPLE
Tl -101D TANK T-2 TEMP @ LEVEL = 56" P-3 CONTROL PNL

TE -101E ~ |TANKT-2 TEMP @ LEVEL =74" P-3 T-2 TYPE K THERMOCOUPLE
Tl 101E TANK T-2 TEMP @ LEVEL = 74" P-3 CONTROL PNL

TE -101F TANK T-2 TEMP @ LEVEL = 92" P-3 T-2 TYPE K THERMOCQUPLE
Tl -101F TANK T-2 TEMP @ LEVEL = 92" P-3 CONTROL PNL

TE 101G TANKT-2 TEMP @ LEVEL = 110" P-3 T-2 TYPE K THERMOCOUPLE
Tl 101G TANK T-2 TEMP @ LEVEL = 110" P-3 CONTROL PNL

TE -101H TANK T-2 TEMP @ LEVEL = 128" P-3 T-2 TYPE K THERMOCOUPLE
Tt -1001H TANK T-2 TEMP @ LEVEL = 128" P-3 CONTROL PNL

TE -1011 TANK T-2 TEMP @ LEVEL = 146" P-3 T-2 TYPE K THERMOCOUPLE
T 101 TANK T-2 TEMP @ LEVEL = 146" P-3 CONTROL PNL

TE -101J TANK T-2 TEMP @ LEVEL = 164" P-3 T-2 TYPE K THERMOCOUPLE

P.2 03-Oct-84




PROJECT 03-F-031
MEIER ASSOCIATES INC.

HANFORD - FAST FLUX TEST FACILITY

WHC-SD-FF-CDR-006 Rev. 0

INSTRUMENT INDEX

MERRICK PROJECT NO. 360-1186

SODIUM STORAGE FACILITY REVISION C
TAG NUMBER SERVICE P&ID | LOCATION NOTES
TI -101J - - |TANKT-2 TEMP @ LEVEL = 164" P-3 CONTROL PNL ’
TE -101K TANK T-2 TEMP @ LEVEL = 182" P-3 T-2 TYPE K THERMOCOUPLE
Tl 101K TANKT-2 TEMP @ LEVEL = 182" P-3 CONTROL PNL
TE -101L TANK T-2 TEMP @ LEVEL = 200" P-3 T2 TYPE K THERMOCOUPLE -
Ti -101L TANK T-2 TEMP @ LEVEL = 200" P-3 CONTROL PNL
TE -101M TANK T-2 TEMP @ LEVEL =218" P-3 T-2 TYPE K THERMOCOUPLE
T! -101M TANK T-2 TEMP @ LEVEL = 218" P-3 CONTROL PNL
TE -101N TANK T-2 TEMP @ LEVEL = 236" P-3 T2 TYPE K THERMOCQUPLE
Tl -101N TANK T-2 TEMP @ LEVEL = 236" P-3 CONTROL PNL
TE -1010 TANK T-2 TEMP @ LEVEL = 254" P-3 T2 C/
Ti -1010 TANK T-2 TEMP @ LEVEL = 254" P-3 CONTROL PNL
T™W -102 TANK T-3 TEMPERATURE WELL P-3 T-3 EXIXTING THERMOWELL
TE -102A TANK T-3 TEMP @ LEVEL = 2" P-3 T-3 TYPE K THERMOCOUPLE
Ti -102A TANK T-3 TEMP @ LEVEL =2" P-3 CONTROL PNL
TE -102B TANK T-3 TEMP @ LEVEL = 20" P-3 T-3 TYPE KTHERMOCOUPLE
Tl -102B TANK T-3 TEMP @ LEVEL = 20" P-3 CONTROL PNL
TE -102C TANK T-3 TEMP @ LEVEL = 38" P-3 T-3 TYPE K THERMOCOUPLE
Ti -102C TANK T-3 TEMP @ LEVEL = 38" P-3 CONTROL PNL
TE -102D TANK T-3 TEMP @ LEVEL = 56" P-3 T-3 TYPE K THERMOCOUPLE
Tl -102D TANK T-3 TEMP @ LEVEL = 56" P-3 CONTROL PNL :
TE -102E TANK T-3 TEMP @ LEVEL = 74" P-3 T-3 TYPE K THERMOCOUPLE
Tt <102E TANK T-3 TEMP @ LEVEL =74" P-3 CONTROL PNL
TE -102F TANK T-3 TEMP @ LEVEL = 92" P-3 T-3 TYPE K THERMOCOUPLE
Tl -102F TANK T-3 TEMP @ LEVEL = 92" P-3 CONTROL PNL
TE -102G TANK T-3 TEMP @ LEVEL = 110" P-3 T-3 TYPE K THERMOCOUPLE
Tl 102G |TANKT-3 TEMP @ LEVEL = 110" P-3 CONTROL PNL
TE -102H TANK T-3 TEMP @ LEVEL = 128" . P-3 T-3 TYPE K THERMOCOUPLE
Tl ~1002H TANK T-3 TEMP @ LEVEL = 128" P-3 CONTROL PNL :
TE -102| TANK T-3 TEMP @ LEVEL = 146" P-3 T-3 TYPE K THERMOCOUPLE
T 1021 TANK T-3 TEMP @ LEVEL = 146" P-3 CONTROL PNL
TE -102J TANK T-3 TEMP @ LEVEL = 164" P-3 T-3 TYPE K THERMOCOUPLE
Tl -102J TANK T-3 TEMP @ LEVEL = 164" P-3 CONTROL PNL
TE -102K TANK T-3 TEMP @ LEVEL = 182" P-3 T-3 TYPE K THERMOCOUPLE
T -102K TANK T-3 TEMP @ LEVEL = 182" P-3 CONTROL PNL
TE -102L TANK T-3 TEMP @ LEVEL = 200" P-3 T-3 TYPE K THERMOCOQUPLE
Tl -102L TANK T-3 TEMP @ LEVEL = 200" P-3 CONTROL PNL
TE -102M TANK T-3 TEMP @ LEVEL = 218" P-3 T-3 TYPE K THERMOCOQUPLE
Tl -102M TANK T-3 TEMP @ LEVEL =218" - P-3 CONTROL PNL
TE -102N TANK T-3 TEMP @ LEVEL = 236" P-3 T-3 TYPE K THERMOCOUPLE
T 102N TANK T-3 TEMP @ LEVEL = 236" P-3 CONTROL PNL
TE -1020 TANK T-3 TEMP @ LEVEL = 254" P-3 T-3 TYPE K THERMOCOUPLE
Tl -1020 TANK T-3 TEMP @ LEVEL = 254" P-3 CONTROL PNL
TW -103 TANK T-4 TEMPERATURE WELL P-3 T4 EXISTING THERMOWELL
TE -103A TANK T-4 TEMP @ LEVEL = 2" P-3 T4 TYPE K THERMOCOUPLE
Ti -103A TANKT-4 TEMP @ LEVEL = 2" P-3 CONTROL PNL
TE -103B TANK T-4 TEMP @ LEVEL = 20" P-3 T-4 TYPE KTHERMOCOUPLE
T -103B TANK T-4 TEMP @ LEVEL = 20" P-3 CONTROL PNL
TE -103C TANK T-4 TEMP @ LEVEL = 38" P-3 T4 TYPE K THERMOCOUPLE
Tl -103C TANK T-4 TEMP @ LEVEL = 38" P-3 CONTROL PNL
TE -103D TANK T-4 TEMP @ LEVEL = 56" P-3 T4 1TYPE K THERMOCOUPLE
TiI -103D TANK T-4 TEMP @ LEVEL = 56" P-3 CONTROL PNL
P.3 03-Oct-84
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TE -103E TANK T-4 TEMP @ LEVEL =74" P-3 T4 TYPE K THERMOCOUPLE
Ti -103E TANK T4 TEMP @ LEVEL = 74" P-3 CONTROL PNL
TE -103F TANK T-4 TEMP @ LEVEL = 92" P-3 T4 TYPE K THERMOCQUPLE
Tl -103F TANK T-4 TEMP @ LEVEL = 92" P-3 CONTROL PNL .
TE -103G TANK T-4 TEMP @ LEVEL = 110" P-3 T4 TYPE K THERMOCOUPLE
T -103G TANK T4 TEMP @ LEVEL = 110" P-3 CONTROLPNL| :
TE -103H TANK T-4 TEMP @ LEVEL = 128" P-3 T4 TYPE KTHERMOCOUPLE
Tl -1003H TANK T-4 TEMP @ LEVEL = 128" P-3 CONTROL PNL
TE -103l TANK T-4 TEMP @ LEVEL = 146" P-3 T4 TYPE K THERMOCOUPLE
Ti -103i TANK T-4 TEMP @ LEVEL = 146" P-3 CONTROL PNL
TE -103J TANK T4 TEMP @ LEVEL = 164" p-3 T4 TYPE K THERMOCOQUPLE
Tl -103J TANK T4 TEMP @ LEVEL = 164" P-3 CONTROL PNL
TE 103K TANK T-4 TEMP @ LEVEL = 182" P-3 T4 TYPE K THERMOCOUPLE
Tl -103K TANK T4 TEMP @ LEVEL = 182" P-3 CONTROL PNL
TE -103L TANK T4 TEMP @ LEVEL = 200" P-3 T4 TYPE K THERMOCOUPLE
T1 -103L TANK T4 TEMP @ LEVEL = 200" P-3 CONTROL PNL
TE -110A TANK T-1 HEATING ZONE A P-2 T-1 TYPE K THERMOCOUPLE
TIC -110A TANK T-1 HEATING ZONE A P-2 CONTROL PNL | INDICATING CONTROLLER
TY -110A TANK T-1 HEATING ZONE A P-2 CONTROL PNL | POWER CONTROLLER
TE -110B TANK T-1 HEATING ZONE B P-2 T-1 TYPE K THERMOCOUPLE
TIC -110B TANK T-1 HEATING ZONE B p-2 CONTROL PNL | INDICATING CONTROLLER
TY -110B TANK T-1 HEATING ZONE B pP-2 CONTROL PNL |POWER CONTROLLER
TE -110C TANK T-1 HEATING ZONE C P-2 T-1 TYPE K THERMOCOUPLE
TiC -110C TANK T-1 HEATING ZONE C p-2 CONTROL PNL [INDICATING CONTROLLER
TY -110C TANK T-1 HEATING ZONE C p-2 CONTROL PNL | POWER CONTROLLER
TE -110D TANK T-1 HEATING ZONE D pP-2 T-1 TYPE K THERMOCOUPLE
TIiC -110D TANK T-1 HEATING ZONE D P-2 CONTROL PNL |INDICATING CONTROLLER
TY 110D TANK T-1 HEATING ZONE D P-2 CONTROL PNL | POWER CONTROLLER
TE -110E TANK T-1 HEATING ZONE E pP-2 T TYPE KTHERMOCOUPLE
TIC -110E TANK T-1 HEATING ZONE E P-2 CONTROL PNL |INDICATING CONTROLLER
TY -110E TANK T-1 HEATING ZONE E P-2 CONTROL PNL |POWER CONTROLLER
TE -110F TANK T-1 HEATING ZONE F P-2 T-1 TYPE K THERMOCOUPLE
TIC -110F TANK T-1 HEATING ZONE F P-2 = |CONTROL PNL | INDICATING CONTROLLER
TY -110F TANK T-1 HEATING ZONE F P-2 CONTROL PNL |[POWER CONTROLLER
TE -110G TANK T-1 HEATING ZONE G P-2 T-1 TYPE K THERMOCOUPLE
TiC -110G TANK T-1 HEATING ZONE G P-2 CONTROL PNL | INDICATING CONTROLLER
TY 110G TANK T-1 HEATING ZONE G pP-2 CONTROL PNL | POWER CONTROLLER
TE -110H TANK T-1 HEATING ZONE H P-2 T-1 TYPE K THERMOCOUPLE
TIC -110H TANK T-1 HEATING ZONE H P-2 CONTROL PNL | INDICATING CONTROLLER
TY -110H TANK T-1 HEATING ZONE H p-2 CONTROL PNL |POWER CONTROLLER
TE -1101 TANK T-1 HEATING ZONE | P-2 T-1 TYPE K THERMOCOUPLE
TIC 1101 TANK T-1 HEATING ZONE | P-2 CONTROL PNL [INDICATING CONTROLLER
TY -1101 TANK T-1 HEATING ZONE | P-2 CONTROL PNL | POWER CONTROLLER
TE -110J TANK T-1 HEATING ZONE J pP-2 T-1 TYPE K THERMOCOUPLE
TIC -110J TANK T-1 HEATING ZONE J P-2 CONTROL PNL | INDICATING CONTROLLER
TY -110J TANK T-1 HEATING ZONE J P-2 CONTROL PNL |POWER CONTROLLER
TE -110K TANK T-1 HEATING ZONE K P-2 T-1 TYPE K THERMOCQUPLE
TIC -110K TANK T-1 HEATING ZONE K pP-2 CONTROL PNL | INDICATING CONTROLLER
TY 110K TANK T-1 HEATING ZONE K P-2 CONTROL PNL | POWER CONTROLLER
TE -110L TANK T-1 HEATING ZONE L pP-2 T-1 TYPE K THERMOCOUPLE
TIC -110L TANK T-1 HEATING ZONE L pP-2 CONTROL PNL | INDICATING CONTROLLER
TY -110L TANK T-1 HEATING ZONE L P-2 CONTROL PNL |POWER CONTROLLER
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TE -111A TANK T-2 HEATING ZONE A ‘|P-3 T-2 TYPE K THERMOCOUPLE
TIC-111A TANK T-2 HEATING ZONE A P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111A TANK T-2 HEATING ZONE A P-3 CONTROL PNL |POWER CONTROLLER
TE -111B TANK T-2 HEATING ZONE B P-3 T-2 TYPE K THERMOCOUPLE
TIC -111B TANK T-2 HEATING ZONE B P-3 CONTROL PNL |INDICATING CONTROLLER
TY -111B TANK T-2 HEATING ZONE B P-3 CONTROL PNL { POWER CONTROLLER
TE -111C TANK T-2 HEATING ZONE C P-3 T-2 TYPE K THERMOCOUPLE
TIC-111C TANK T-2 HEATING ZONE C P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111C TANK T-2 HEATING ZONE C P-3 CONTROL PNL [ POWER CONTROLLER
TE -111D TANK T-2 HEATING ZONE D P-3 T-2 TYPE K THERMOCOUPLE
TiC 111D TANK T-2 HEATING ZONE D P-3 CONTROL PNL | INDICATING CONTROLLER
TY 111D TANK T-2 HEATING ZONE D P-3 CONTROL PNL | POWER CONTROLLER
TE -111E TANK T-2 HEATING ZONE E P-3 T2 ' TYPE K THERMOCOUPLE
TIC -111E TANK T-2 HEATING ZONE E P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111E TANK T-2 HEATING ZONE E P-3 CONTROL PNL | POWER CONTROLLER
TE -111F TANK T-2 HEATING ZONE F P-3 T-2 TYPE K THERMOCOUPLE
TIC -111F TANK T-2 HEATING ZONE F P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111F TANK T-2 HEATING ZONE F P-3 CONTROL PNL | POWER CONTROLLER
TE 111G TANK T-2 HEATING ZONE G P-3 T2 TYPE K THERMOCOUPLE
TIC -111G TANK T-2 HEATING ZONE G P-3 CONTROL PNL | INDICATING CONTROLLER
TY 111G TANK T-2 HEATING ZONE G P-3 CONTROL PNL |POWER CONTROLLER
TE -111H TANK T-2 HEATING ZONE H P-3 T-2 TYPE K THERMOCOUPLE
TIC ~111H TANK T-2 HEATING ZONE H P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111H TANK T-2 HEATING ZONE H P-3 CONTROL PNL | POWER CONTROLLER
TE -111I TANK T-2 HEATING ZONE | P-3 T2 TYPE KTHERMOCOUPLE
TIC -1l TANK T-2 HEATING ZONE | P-3 CONTROL PNL | INDICATING CONTROLLER
TY 1111 TANK T-2 HEATING ZONE | P-3 CONTROL PNL | POWER CONTROLLER
TE -111J TANK T-2 HEATING ZONE J P-3 T2 . TYPE K THERMOCOUPLE
TIC -111J TANK T-2 HEATING ZONE J P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111J TANK T-2 HEATING ZONE J P-3 CONTROL PNL [POWER CONTROLLER
TE 111K TANK T-2 HEATING ZONE K P-3 T-2 TYPE K THERMOCOUPLE
TIC 111K TANK T-2 HEATING ZONE K P-3 ~_|CONTROL PNL | INDICATING CONTROLLER
TY 111K TANK T-2 HEATING ZONE K P-3 CONTROL PNL | POWER CONTROLLER
TE -111L TANK T-2 HEATING ZONE L P-3 T2 TYPE K THERMOCOUPLE
TIC -111L TANK T-2 HEATING ZONE L P-3 CONTROL PNL | INDICATING CONTROLLER
TY -111L TANK T-2 HEATING ZONE L P-3 CONTROL PNL | POWER CONTROLLER
TE -112A TANK T-3 HEATING ZONE A P3. |T3 TYPE K THERMOCOUPLE
TIC -112A TANK T-3 HEATING ZONE A P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112A TANK T-3 HEATING ZONE A P-3 CONTROL PNL | POWER CONTROLLER
TE -112B TANK T-3 HEATING ZONE B P-3 T-3 TYPE K THERMOCOUPLE
TIC -112B TANK T-3 HEATING ZONE B P-3 CONTROL PNL | INDICATING CONTROLLER
TY -1128 TANK T-3 HEATING ZONE B P-3 CONTROL PNL | POWER CONTROLLER
TE -112C TANK T-3 HEATING ZONE C P-3 T-3 TYPE K THERMOCOUPLE
TIC -112C TANK T-3 HEATING ZONE C P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112C TANK T-3 HEATING ZONE C P-3 CONTROL PNL | POWER CONTROLLER
TE -112D TANK T-3 HEATING ZONE D P-3 T-3 TYPE K THERMOCOUPLE
TIC -112D TANK T-3 HEATING ZONE D P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112D TANK T-3 HEATING ZONE D P-3 CONTROL PNL [POWER CONTROLLER
TE -112E TANK T-3 HEATING ZONE E P-3 T-3 TYPE K THERMOCOUPLE
TIC -112E TANK T-3 HEATING ZONE E P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112E TANK T-3 HEATING ZONE E P-3 CONTROL PNL | POWER CONTROLLER
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TE -112F TANK T-3 HEATING ZONE F P-3 T-3 TYPE K THERMOCOUPLE
TIC -112F TANK T-3 HEATING ZONE F P-3 CONTROL PNL [INDICATING CONTROLLER
TY -112F TANK T-3 HEATING ZONE F P-3 CONTROL PNL [POWER CONTROLLER

TE -112G TANK T-3 HEATING ZONE G P-3 T-3 TYPE K THERMOCOUPLE
TIC -112G TANK T-3 HEATING ZONE G P-3 CONTROL PNL [INDICATING CONTROLLER
TY -112G TANK T-3 HEATING ZONE G P-3 CONTROL PNL [POWER CONTROLLER

TE -112H TANK T-3 HEATING ZONE H P-3 T-3 TYPE K THERMOCOUPLE
TIC -112H TANK T-3 HEATING ZONE H P-3 CONTROL PNL [INDICATING CONTROLLER
TY -112H TANK T-3 HEATING ZONEH P-3 CONTROL PNL | POWER CONTROLLER

TE -112l TANK T-3 HEATING ZONE | P-3 T-3 TYPE K THERMOCOUPLE
TIC -1121 TANK T-3 HEATING ZONE | P-3 CONTROL PNL [INDICATING CONTROLLER
TY -112 TANK T-3 HEATING ZONE | P-3 CONTROL PNL | POWER CONTROLLER

TE -112J TANK T-3 HEATING ZONE J P-3 T3 TYPE K THERMOCOUPLE
TIC -112J TANK T-3 HEATING ZONE J P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112J TANK T-3 HEATING ZONE J P-3 CONTROL PNL | POWER CONTROLLER

TE -112K TANK T-3 HEATING ZONE K 1P-3 T-3 TYPE K THERMOCOUPLE
TIC -112K TANK T-3 HEATING ZONE K P-3 CONTROL PNL | INDICATING CONTROLLER
TY -112K TANK T-3 HEATING ZONE K P-3 CONTROL PNL |POWER CONTROLLER

TE -112L TANK T-3 HEATING ZONE L P-3 T-3 TYPE K THERMOCOUPLE
TIC -112L TANK T-3 HEATING ZONE L P-3 CONTROL PNL [INDICATING CONTROLLER
TY -112L TANK T-3 HEATING ZONE L P-3 CONTROL PNL | POWER CONTROLLER

TE -113A TANK T-4 HEATING ZONE A P-3 T4 TYPE K THERMOCOUPLE
TIC-113A TANK T-4 HEATING ZONE A P-3 CONTROL PNL |INDICATING CONTROLLER
TY -113A TANK T-4 HEATING ZONE A P-3 CONTROL PNL | POWER CONTROLLER

TE -113B TANK T-4 HEATING ZONE B P-3 T4 TYPE K THERMOCOUPLE
TIC -113B TANK T4 HEATING ZONE B P-3 CONTROL PNL [INDICATING CONTROLLER
TY -113B TANK T-4 HEATING ZONE B P-3 CONTROL PNL [ POWER CONTROLLER

TE -113C TANK T-4 HEATING ZONE C P-3 T4 TYPE K THERMOCOUPLE
TIC -113C TANK T-4 HEATING ZONE C P-3 CONTROL PNL | INDICATING CONTROLLER
TY -113C TANK T-4 HEATING ZONE C P-3 CONTROL PNL |[POWER CONTROLLER

TE -113D TANK T-4 HEATING ZONE D P-3- T4 TYPE K THERMOCOUPLE
TIC -113D TANK T-4 HEATING ZONE D P-3 CONTROL PNL [INDICATING CONTROLLER
TY -113D | TANK T-4 HEATING ZONE D P-3 CONTROL PNL | POWER CONTROLLER

TE -113E TANK T4 HEATING ZONE E P-3 T-4 TYPE K THERMOCOUPLE
TIC -113E TANK T-4 HEATING ZONE E P-3 CONTROL PNL [INDICATING CONTROLLER
TY -113E TANK T-4 HEATING ZONE E P-3 CONTROL PNL | POWER CONTROLLER

TE -113F TANK T-4 HEATING ZONE F P-3 T4 TYPE K THERMOCOUPLE
TIC -113F TANK T-4 HEATING ZONE F P-3 CONTROL PNL [INDICATING CONTROLLER
TY -113F TANK T-4 HEATING ZONE F P-3 CONTROL PNL [POWER CONTROLLER

TE 113G TANK T-4 HEATING ZONE G P-3 T-4 TYPE K THERMOCOUPLE
TIC -113G TANK T-4 HEATING ZONE G P-3 CONTROL PNL | INDICATING CONTROLLER
TY 113G TANK T4 HEATING ZONE G P-3 CONTROL PNL | POWER CONTROLLER

TE -113H TANK T-4 HEATING ZONE H P-3 T4 TYPE K THERMOCOUPLE
TIC -113H TANK T-4 HEATING ZONE H P-3 CONTROL PNL |INDICATING CONTROLLER
TY -113H TANK T-4 HEATING ZONE H P-3 CONTROL PNL |POWER CONTROLLER

TE -1131 TANK T-4 HEATING ZONE | P-3 T-4 TYPE K THERMOCOUPLE
TIC 1131 TANK T-4 HEATING ZONE | P-3 CONTROL PNL |INDICATING CONTROLLER
TY -113l TANK T-4 HEATING ZONE | P-3 CONTROL PNL | POWER CONTROLLER

TE -113J TANK T-4 HEATING ZONE J P-3 T4 TYPE K THERMOCOUPLE
TIC -113J TANK T-4 HEATING ZONE J P-3 CONTROL PNL | INDICATING CONTROLLER
TY -113J TANK T-4 HEATING ZONE J P-3 CONTROL PNL |[POWER CONTROLLER
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TE 113K TANK T-4 HEATING ZONE K P-3 T4 TYPE K THERMOCOUPLE
TIC -113K TANK T-4 HEATING ZONE K P-3 CONTROL PNL |INDICATING CONTROLLER
TY -113K TANK T-4 HEATING ZONE K P-3 CONTROL PNL | POWER CONTROLLER
TE -113L TANK T-4 HEATING ZONE L P-3 T4 TYPE K THERMOCOUPLE
TIC -113L TANK T-4 HEATING ZONE L P-3 CONTROL PNL |INDICATING CONTROLLER
TY -113L TANK T-4 HEATING ZONE L P-3 CONTROL PNL |POWER CONTROLLER
TE-43002 SECONDARY SODIUM STORAGE VSL |P-2 T-44 EXISTING THERMOCOUPLE
TT-43002 SECONDARY SODIUM STORAGE VSL |P-2 CONTROL PNL |EXISTING TRANSMITTER
T1-43002 SECONDARY SODIUM STORAGE VSL |P-2 CONTROL PNL |EXISTING INDICATOR

P.7 03-Oct-94

K-11




WHC-SD-FF-CDR-006 Rev. O

J PRESSURE cog;rrgox. pate7/2 zzpzcgw suger_/ ot /
VALVES PIL! TAS #
MERRICK AND HEGULATORS BY RLO CHKD
CLENT ed = & : : FEVISION DATE BY
PROJECT Spdiuwm Storeal _Faedlity
- J N ~—)
LOCATION _&g&!@@-ﬂl@lm qFfon
. ot
CONTRACT #/ TASK 360-1186 —
1 | TAG NUMBER PCY-40! Vv Z
‘E' 2 | SERVICE Avgon %7”?:1‘ Blouk. S
g G55 Supp! et Peayl
@ |3 [UNENOJVESSELNO J- HeD- i e D-S2XX ]
2 | LINE SIZE/SCHED. NO /" S "
5 . la c 253 Rea
s | TYPE OF BODY ‘G ~
7 | BODY SZE PORT SIZE 77 | Kedu /" Eull
s | GUIDING NO. OF PORTS ong e
o | END CONN. & RATING Tco#RE. Jso# RE
10 | BODY MATERIAL S CFnlS. Steel -
% |11 | PACKING MATER
Q |72 | LusRICATOR T1S0. VALVE
13 | SEAL TYPE | ] 1 J |
14 | TRIM FORM It nin %ﬁg
15 | TRIM MATERIAL K3
16 | SEAT MATERIAL TFEE TFE
17 | REQUIRED SEAT TIGHTNESS ~lasc XL Iass L
78 | MAX. ALLOW SOUND LEVEL dBA -
19 | TYPE OF ACTUATOR 14 @l A, ZZ%E yoo
20 | PILOT ~
§ 21 | SUPPLY TO PILOT
& [zz|seFcoNT. [ ExT. conel. Yes | Yes | | |
8 |2 DIAPHRAM MATERIAL ne
X 24 | DIAPHRAM RATING 7 &0 PSlG [0 PSIG
§ [25] SPRING RANGE o-15 c;.flé D—1S LSIG
28 | SET POINT s pPS! 7 PSlG
27
28 | FiLT.REG. [ SUPPLY GAGE | | | |
29 | LINE STRAINER '
§ 30 | HOUSING VENT
9 31 | INTERNAL RELIEF ‘
< |22
33
34 | FLOWUNITS LIQuID STEAM GAs  SCFEM
as | FLUID v own
38 | QUANT. MAX. Cy 720 0.5 o)
37 | QUANT. OPER. Cy = )
a8 | VALVEG, VALVEFL 0,95
25 | NORM. INLET PRESS. _| &P 50 | eSS L T Wi
&  [40] MAX INLET PRESS. 200 JXs)
< 21| MAX_SHUT OFF AP 200 =7
S [z TEMP.MAX. OPERATING |50 B0
3 |aaloPER.SP.GR. MOL. WT. A 40 L 40
4 | OPER. VISC. % FLASH
25 | % SUPERHEAT % SOLIDS
28 | VAPOR PRESS. CRIT. PRESS.
7 | PREDICTED SOUND LEVEL ¢BA -
23 | MANUFACTURER
29 | MODEL NO.
NOTES:
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cupnt . Hanford - Fast Flux Tost Faciliby

RELIEF VALVES

mﬂ___%//
BY RL CHKD

pATE _F-26- 24 _ SHEET /[ ot 2

,aam.__7__1§m _BY |
PROJECT diyuw cs /l'lL'f ] 9729 /94 FLo
Locxnou ,f/aﬁlﬂvuJ bbﬁwJ‘Ang[t§p1

~/
CONTRACT #/ TASK — 32lo-JIg%
1 ] TAGNUMBER Fsy—-/0] FSV-10Z PSV-103
2 | SERVICE Storege JanK = e =7 | Shroae Touk T=
|3 | ACCOUNT NO. >
é 4 | UNENOJVESSELNO. 7] T T=2
5 | FULL NOZZLE/SEMI-NOZZLE =/l Full
© [ T8 | CONV.BELLOWS, PLOT OPER fonvpmhoml Caayeutio ona
7 | BONNET OPEN/CLOSED Close Close
8 | FLOW SHEET ._P- F pP=2 ' E:% _
9 | SIZE: WLET | OUTLET /Y 2" /" 2" i _%_
% 10 | FLANGE RATING OR SCREWED RWE BWE | BWE BWE. BWE \BWE
41 | TYPE OF FACING .
P =77 — ez
o 13 | SEAT AND DiSC 2/6.SS 3/6.58 3%_5‘_‘5___
v4 | RESILIENT SEAT SEAL N/A . N/A N,
E. 15 | GUIDE AND RINGS S ls. STee Stuls. _mgh_gj_gzj_g_
5 []seanG - CAD ﬁz S AD P C.C—CAD Plated
17 | BELLOWS , Noue None None |
18 — I
a |1 CAP: SCREWED OR BOLTED ~ x%wé wed W,
2 [20 | LEVER: PLAIN OR PACKED Plain %’m‘m Plziu
21 | TEST GAUG: *
3B
. 23
24 | CODE ASML//PV WE (LU | ASME LFY
e | SIZING BASIS KO L2 a2 R [(op2oTd KO :
< |28 | RELIEVESTO HEPA HEDA Pilted \ HEPA Filre
27
28 | FLUID Araon Avanny Avaon
29 | REQUIRED CAPACITY 40 SCF 407 S M A/0)EC A
20 | SPGR@E0°F_ | OT. /. /.38 | /:32 |\
a1 | MOLECULAR WEIGHT 40 40 40
az | OPER. PRESSURE, PSIG O o o
a3 | SET PRESSURE, PSIG 48 f5/G 48 £S1a 49 FSIG
34 | OPER. TEMPERATURE.°F 70 °F 70°F 70 °F
g [z "RELIEVING TEMPERATURE.°F 2 /0°F 20°F o
8 |35 | BACKPRESSURE: CONSTANT, PSIG Al oS, %mﬂf.
E a7 | ADDITIONAL BUILD-UP, PSi .
a3 | ALLOWABLE OVERPRESSURE, % 1%/ /e /Y0 /Yo
30 | LATENT HEAT OF VAPOR
_ T40 | RATIO OF SPECIFIC HEATS WA YA [-C7
21 | ISCOSITY FACTOR
22 | LQUID VISCOSITY, Co
%3 | CORROSIVE/EROSIVE DUETO
44 | COMPRESSIBLITY FACTOR /. 0O [, O ﬁ
75 | MAXSMUM VALVE CAPACTTY 119 SCFM 777 SCEMA 1T S
25 | CALCULATED AREA, SQ. IN. D037 0.037 O.037
47 | SELECTED AREA, SQ. IN. . 110 0. 110 WX i1s;
48 | ORIFICE DESIGNATION ) /) D
® 49
50 | MODEL NUMBER ANote [/ Note ! /l/a+c/
—/\NoEs: |, Yalve 15 Gov&MMuﬂ" Furnished Eqw/amwf (EFE)
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- RELIEF VALVES ;mg@ﬁ_zzgz[_zg____———m”saesr Z o2
#
- MERRICK BY RLO CHK'D
CLIENT Haunford - Fast Flux Te‘f‘f’ﬁg_/_l_ﬁ : (s ] DATE =
PROJECT 7 » 2t
LOGATION Rrchland. oJ/\injf‘oM
commwnsx___iéﬂ:_ﬂg_a——————
1 ] TAG NUMBER psv-104
2 | SERVICE Shoyaar Tunk T=4
o 3 | ACCOUNT NO. e
2 | UNENONVESSELNO. T—-4
5 | FULL NOZZLE/SEMINOZZLE Full
© [ & | CONV.BELLOWS, PLOT OPER Con ovz]
7 | BONNET OPEN/CLOSED
s | FLOW SHEET P~7
9 | SIZE: INLET ) OUTLET A
% 30 | FLANGE RATING OR SCREWED ~BWE BWwE
11 | TYPE OF FACING
12 | BODY — 27255
13 | SEAT AND DISC 55
3 14 ) RESIIENT SEAT SEAL AN/A
E 15 | GUIDE AND RINGS </inls., Steel
< 16 | sSPRNG CS- CADPla
17 | BELLOWS Noué
18
@ |19 CAP: SCREWED OR BOLTED Sevewed
& |20 | LEVER: PLANOR PACKED Plain
% 21 | TESTGAUGE
g |z
S i -
24 | CODE ASmE VPV
e |= SIZING BASIS RO Capaciiy
< |28 | RELIEVESTO HEPR Filicy
27
28 | FLUID Ay aon
29 | REQUIRED GAPACITY 4.0 SCEM
20 | SPGR@60°F | OT. .22 | | |
31 | MOLECULAR WEIGHT 4.0
2> | OPER. PRESSURE, PSIG »)
>> | SET PRESSURE, PSIG
< |2 OFER. TEMPERATURE°F “20°F
& |25 | RELIEVING TEMPERATURESF Z0°F
8 | BACK PRESSURE: CONSTANT, PSIG At10S .
5 |z ADDITIONAL BUILD-UP, PSt
@ |33 | ALLOWABLE OVERPRESSURE. % 10 Y
39 | LATENT HEAT OF VAPOR
20 | RATIO OF SPECIFIC HEATS /. L7
a1 | VISCOSITY FACTOR
22 | LQUID VISCOSITY, Cp
3 | CORROSIVE/EROSIVE DUE TO
44 | COMPRESSIBLITY FACTOR /., O
25 | MAXIMUM VALVE CAPACITY . 119 SCEM
26 | CALCULATED AREA, SQ. IN. 0.027
a7 | SELECTED AREA. SQ. IN. 0,110
43 | ORIFICE DESIGNATION D
o 49
50 | MODEL NUMBER Note |
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RUPTURE

D>

/. /?u/a"fuu D/.Sc /};.:emé & JS Govemmmf Furmished Eym,omen?‘(GFE)

PSE]
DISCS oaTasneT—Lopes 7
Py e PR T,
MERRK':K an#ord -—Fw?" F/u N1t ettt
FROJECT DATE 'g"%‘!o?"‘
LOCATION BY
REVISIONS 1 2 ey 3 Y av
MANUFACTURER - SOURCE: QUOTE OF
1 | TAG NUMBER PSE-ID] - FSE— /02 LSES/DR
8 2 [ senvice Stovyge Touk T-1 ouk T= =
N | a3 | account 0. Voo :
B [TaTne novessec no. T 7=2 y=c i
A | s | FLow SHEST - P -2 -2
L [Te | rnween eaumen_ one pue. one
7 | moceaaeen Tl Roverse Buckiuwe | Reverse Bucklingl fesovse Eg,;._&_//_'vg_
D{ & | size e 2./ ~ VAl ~ zZ" %
4o [ materiac B04 .55 304 .SS 204.55
C| 10 | coaTnG ®eET | OUTLET | - |
11 | QUANTITY pER ASSEMBLY Three Thyee Three
V| 12 | MODEL NUMBER —
Al [ wateRiaL 30455 304.5€ 20455 N
M El 14 | QUANTITY PER ASSEMBLY -
Al Bl 15 | aTTacreD TO DISC Yo ¢ Ve s Yes
E ol 18 | assemaLy numsen _ N
Rl 417 | sase maen matere 204 .55 304,55 20455 AN
A1 €52 | roLooown rounem materiaL M.SS 202 5SS D%_.EL_ D
L g 19 | uning:  maET | oumet I 1
ST 20 | maTinG FLG, PATNG & FACNG _2"-300# Grahd! Z','—,ZQ#&e?/ok _Z_'M%&K. %
221 | 1o._oF comnecTing PomG 2" Selk 40 2% Schd 21 Ceth @ .
Rl 22 | 1/4- NPT TAP N HOLODOWN Vo ¢ Ye ¢ Ye. <
Al | stuos. nurs Ye.s Ve s yes
C| 24 | PREASSEMSBLY SCREWS Vet ves Yes
g 25 | EXCESS FLOW VALVE Ves yes Ye.$
S| 2¢ | PRESSURE GAUGE
g 27 | BAFFLE PLATE OR MUFFLED PLUG
R| 28 | JACK SCREWS
g_-_ 29 | coMP. FLGS | DR & TAP FOR JK. SC. Yes Yes Yes - D
S| 30 | come. .GS: SizE. RATE. Fea] 1.0, 21 200#R T Sch 40 |2 200#R ]| Sch 40 |2"300#KT1.Sch 40 § /)
a1
8] a2 | cooe ASME UFV ASME  UFV /A
S ["a3 [ easis oF seLecTion KO cr PO _Loppeit+ ~ e/}
4[4 | prmany secoroany ReLEF nhavy idave N (43
35 | FLUD rgotl Ao oo ;?rggéﬁ
¢ |28 | REQURED CapacTY A5 SCFM 40 ScFEM 4ONSCEN]
L [37 [sparaTO.T. /.28 /.38 /.38
'-" 38 | MOLECULAR WEIGHT 4., N 4.0
p [ 39 | corrosive acenTS
o |20 | orer. press [ TEmPCF Vac~ 25 170-4-00 \Voc-25 [70-400 |Ver~:
A | ¢t | DESIRED BURST FRESS. FSIG 42 4.5 4.2
I |42 | consTant aack press; psic Ao, fAFwmos, Ltmos,
4« | vacuum:: opes | max 020 Fa.] Full 10=20"He 1 Fell  1©-20"Hal Fell
44 | PRESS, STATIC PULSATING Static : c S c
as | CORROSION DUE TO
g a8 | ESTIMATED BUARST PRESS. AT 72°F
L 47 | BURST FRESSURE RAMNGE
" | a8 | MODEL NUMEER Starzq P 0 2 20)
NOTES:

FORM N~725/A0388044i
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14
= E RUPTURE £
DISCS ::;‘E‘ SHEET. =~
MERRICK D —
CLIENT Han AGGOUNT 5/29/ 9%
PROJECT DATE y. 45
LOCATION K - BYBV — <
ZAEV:J:'QA?MIER > 2 = SOURCE: QUOTE OF
' | TAG NUMEER ' PSE~ (04
g 2 | seRvice hovoa s Jonk T=4
N | 3 | account 0. ~
E s | UNE NO./VESSEL NO. T4
A s | FLOW SHEET . F-2 ‘ .
L |6 | mmeen REQUAED One - :
7 | moREL-NMBER j § g& e u. !
D| a| szZE : 2"
é 9 | MATERIAL 30458
Gl 10 | COATWG ™LET | OUTLET ] i |
11 | QUANTITY PER ASSEMBLY Threl :
V| 12 | MODEL NUMBER
A3 | mateRmL 20458
ml Sl GQUANTITY FER ASSEMBLY )
Al Bl s | atTacreD TO DISC YeS
E D| 16 | ASSEMBLY NUMBER -
Al 4717 | sase raeh) MATERL 230455
1| 2 8 | HOLODOWN (OUTLET) MATERIAL 30485
A
L g 9 | Lnava:  MMET | OUTLET : | | 1
S {020 | MATG FLG. PATING & FACING 27 30p%F Jo K
BI"21 | 0. oF connECTNG PONG 2.°Sch &
R{ 22 | 1/a= NPT TAP N HOLODOWN
A 2| STUDS. TS _ es
Cl 24 | PREASSEMSLY SCREWS Yes
CE: 25 | EXCESS FLOW VALVE Yes
S| 28 | PRESSURE GAUGE
827 | sarrLe PLATE OR MUPRLED PLUG
R| 28 | JACK SCREWS
é 25 | COMP. FLGS | DR & TAP FOR JK. SC. Yes
S[ 30 | comP. FLGS: SIZE. RATE. FCG | L.O. 2RIl Se.b 40
Y] :
B | 2 | cooe Asme_UPV
S | 33 | BAsSIS OF SELECTION TR 4
34 | PAWARY SECOMDARY RELIEF Pripagyd =
35 | FLUD . Ave o
R REQUIRED CAPACITY 4 SCFEM
L [ 37 | speRATO.T lf%'
‘i’ a8 | MOLECULAR WEIGHT
D | 33 | CORROSIVE AGEMTS
o |« |oeen poess [ Teme=F Ver. =25 170-400 | |
5 "o | DesmeD BURST FRESS. FSIG 48
I 2 | CONSTANT BACK SRESS. PSIG — AFmoS
43 | vacuum:: CPER . MAX 0-20”# E{// ' ‘
22 | PRESS. STATIC PULSATMNG ) Sé}[&
%5 | CORROSION DUE TO
g 25 | ESTIMATED BURST PRESS. AT 72°F
L a7 | BURST FRESSURE RANGE
* [Taa | MODEL NUMEER )
NOTES:

l. K upture Disc Assem bﬁ is Govermment Furn's hed Ec/ui/omeu'f' (6 FE).

FCRM N-725/A0388044 BASED ON 1SA S20
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Eﬁ : oate 8-2L-94 , SHEET - of
MERRICK THERMOCOUPLES %Ym_s_&%}i TEL—s
cuenr__Hautord — FasT Flux TesT Fedlity . Fovson — -
PROJECT Spdium S@m@afg /:du’//'f‘: { G729 /%24 RLL
Location __ [Rich lmud Wechivaton -

CONTRACT #/ TASK 350~ /86~ .

HEAD
1 [& compLeTe AssEmaLY oveR | 700 screEwED cover .  omER Tevmi_uq7)_'_8_0$
: | BEMENT a maTERIAL A2 ura AU VA cONDUT CONN 1 —
A 27ee K [ seaocep wswaToRs 4 SNPPLESIZE____—DM'N‘_____—D‘UMON
& sseatHeD Y o.o., L 21655 ’ WELL (Eﬁ:—}m\g) Bu OFhevs
3 exo conn NET, MATL (OMATERAL: L] 304sS O atess J
e O OTHER:
3 HOLDDOWN: L] ST [ searoao 11 CONSTR: ) TAPERED [ smaeHt O Aep. TP
.4 NO T/C: (] snae O oumex Mu/-/-:‘fu‘nﬂl' O orues O swerwe O cusoeno
§ JUNCTION TYPE: 12 ovensions: L1 mAr st 0.0. LD.
Oee ] crowo [ unarouno [JencloseD |13 CONNPROSRES: To we [0 scRD—— N7
O waown FOR —— L.D. SOCKET
’ FLANGE: SIZE “RATING & TYPE
6 MOOEL NO L )SpF Greulpk FlH‘/&l{
~J ~J
8
[- %
]
8
3
3
=
nev| Taano. |A5GT vnvrm 2 e ope {QMUGE (NOTE CORROSIVE AND EROSIVE SERVICE) NOTES
—— ol za'| || £ IS4 Sodium Storse Touk T=I !
TE-1014-0 24! ’L?"‘ =\ culium Stomse Touk T-2 /
TE-10ZA-0 24! ste| £ |69 Sodivem ¥ - ]
TE-1BA-0 20' \ el £ 15 vl Sodium 57"0}’0:8 Tonk =4 2

NoTes: | o Fzep point multipeint fhermocoe!/ﬂ/& with one Fhermocouple]
of bottomn and (87 specing botrvemn cacl Fhevmocouple poivt|.

up +o 252 " gbove +h bo . _
2. Twelve poivt muﬁ)ﬂm'uf ﬁ:umocou,o/c w/one 7TC & botm and 18" 5pecing

between’ each TC point up_to |T81 above +he botlom.
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HANFORD/MEIER ASSOCIATES
SODIUM STORAGE FACILITY
PROJECT NO. 03-F-031

HEATER LIST

WHC-SD-FF-CDR-006 Rev. 0

MERRICK & COMPANY

Project No. 360-1186

TANK T-1 ZONE A, BOTTOM HEAD LOWER

F oot GABLE HEATER MAT

TANK T-1 ZONE B, BOTTOM HEAD MIDDLE

M1 CABLE HEATER MAT

TANK T-1 ZONE C, BOTTOM HEAD UPPER

MI CABLE HEATER MAT

TANK T-1 ZONE D, BOTTOM 2' OF SHELL

M CABLE HEATER MAT

TANK T-1 ZONE E, SECOND 2’ OF SHELL

Mi CABLE HEATER MAT

TANK T-1 ZONE F, THIRD 2’ OF SHELL

M| CABLE HEATER MAT

TANK T-1 ZONE G, TOP 2’ OF SHELL

MI CABLE HEATER MAT

TANK T-1 ZONE H, TOP HEAD LOWER SECTION

M! CABLE HEATER MAT

TANK T7-2 ZONE A, BOTTOM HEAD LOWER

MI CABLE HEATER MAT

TANK T-2 ZONE B, BOTTOM HEAD MIDDLE

MI CABLE HEATER MAT

H-T2C

TANK T-2 ZONE C, BOTTOM HEAD UPPER

M| CABLE HEATER MAT

H-T2D

TANK T-2 ZONE D, BOTTOM 2' OF SHELL

Mi CABLE HEATER MAT

H-T2E

TANK T-2 ZONE E, SECOND 2' OF SHELL

MI CABLE HEATER MAT

H-T2F

TANK T-2 ZONE F, THIRD 2' OF SHELL

MI CABLE HEATER MAT

H-T2G

TANK T-2 ZONE G, TOP 2' OF SHELL

MI CABLE HEATER MAT

H-T2H

TANK T-2 ZONE H, TOP HEAD LOWER SECTION

MI CABLE HEATER MAT

H-T3A

TANK T-3 ZONE A, BOTTOM HEAD LOWER

Mi CABLE HEATER MAT

H-T38

TANK T-3 ZONE B, BOTTOM HEAD MIDDLE

MI CABLE HEATER MAT

H-T3C

TANK T-3 ZONE C, BOTTOM HEAD UPPER

M| CABLE HEATER MAT

H-T3D

TANK T-3 ZONE D, BOTTOM 2’ OF SHELL

M| CABLE HEATER MAT

H-TIE

TANK T-3 ZONE E, SECOND 2' OF SHELL

M! CABLE HEATER MAT

H-T3F

TANK T-3 ZONE F, THIRD 2' OF SHELL

MI CABLE HEATER MAT

H-T3G

TANK T-3 ZONE G, TOP 2’ OF SHELL

M| CABLE HEATER MAT

H-T3H

TANK T-3 ZONE H, TOP HEAD LOWER SECTION

M! CABLE HEATER MAT

H-T4A

TANK T4 ZONE A, 0 - 2' ABOVE BOTTOM

Mi CABLE HEATER MAT

H-T4B

TANK T4 ZONE B, 2*- 4' ABOVE BOTTOM

MI CABLE HEATER MAT

H-T4C

TANK T4 ZONE C, 4- 6' ABOVE BOTTOM

M| CABLE HEATER MAT

H-T4D

TANK T4 ZONE D, 6'- 8' ABOVE BOTTOM

Mi CABLE HEATER MAT

H-TAE

TANK T4 ZONE E, 8- 10' ABOVE BOTTOM

M! CABLE HEATER MAT

H-T4F

TANK T4 ZONE F, 10™- 12’ ABOVE BOTTOM

Mi CABLE HEATER MAT

H-T4G

TANK T4 ZONE G, 12- 14' ABOVE BOTTOM

MI CABLE HEATER MAT

| H-T4H

TANK T4 ZONE H, 14'- 16’ ABOVE BOTTOM

MI CABLE HEATER MAT

H-P81XX1

LINE 2*- HRD-81XX1

M! CABLE TRACER

H-P81XX2-A

LINE 2°- HRD-81XX2 ZONE A

Mi CABLE TRACER

H-P81XX2-B

LINE 2°- HRD-81XX2 ZONE B

Mi CABLE TRACER

H-P81XX2-C

LINE 2*- HRD-81XX2 ZONE C TO VALVE V-81XX3

Mi CABLE TRACER

H-P81XX2-D

LINE 2°- HRD-81XX2 ZONE C TO VALVES V-81XX4,

MI CABLE TRACER

V-81XX7, V-81X10, V-81X13

MI CABLE TRACER

H-P81XX3

LINE 2°- HCD-81XX3 TO TANK T-1

MI CABLE TRACER

H-P81XX5

LINE 2°- HCD-81XX5 TO TANK T-2

M! CABLE TRACER

H-P81XX7-A

LINE 2"- HCD-81XX7 ZONE A

MI CABLE TRACER

H-P81XX7-B

LINE 2°- HCD-81XX7 ZONE B TO TANK T-3

MI CABLE TRACER

H-P81XX3

LINE 2°- HCD-81XX8 TO TANK T4

M! CABLE TRACER

H-P82XX1

RELIEF LINE FROM T4 TO PSE-104

MI CABLE TRACER

H-P82XX2

RELIEF LINE FROM T-3 TO PSE-103

M| CABLE TRACER

H-P82XX3

RELIEF LINE FROM T-2 TO PSE-102

MI CABLE TRACER

H-P82XX4

RELIEF LINE FROM T-1 TO PSE-101

Mi CABLE TRACER

Revision B
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H-V81XX1A | VALVE V-81XX1 BODY MI CABLE TRACER
H-V81XX2A | VALVE V-81XX2 BODY Mi CABLE TRACER
H-V81XX3A | VALVE V-81XX3 BODY - MI CABLE TRACER
H-V81XX4A | VALVE V-81XX4 BODY MI CABLE TRACER
H-V81XX5A | VALVE V-81XX5 BODY MI CABLE TRACER
H-V81XX6A | VALVE V-81XX6 BODY MI CABLE TRACER
H-V81XX7A | VALVE V-81XX7 BODY MI CABLE TRACER
H-V81XX8A | VALVE V-81XX8 BODY MI CABLE TRACER
H-V81XX9A | VALVE V-81XX9 BODY M! CABLE TRACER
H-V81X10A | VALVE V-81X10 BODY MI CABLE TRACER
H-V81X11A | VALVE V-81X11 BODY MI CABLE TRACER
H-V81X12A | VALVE V-81X12 BODY MI CABLE TRACER
H-V81X13A | VALVE V-81X13 BODY MI CABLE TRACER
H-V81X14A | VALVE V-81X14 BODY MI CABLE TRACER
H-V81X15A | VALVE V-81X15 BODY MI CABLE TRACER
H-V82XX1A | VALVE V-52XX1 BODY MI CABLE TRACER
H-V82XX2A | VALVE V-52XX2 BODY MI CABLE TRACER
H-V82XX3A | VALVE V-52XX3 BODY M! CABLE TRACER
H-V82XX4A | VALVE V-52XX4 BODY MI CABLE TRACER
H-V81XX1B | VALVE V-81XX1 BONNET MI CABLE TRACER

H-V81XX2B | VALVE V-81XX2 BONNET MI CABLE TRACER
H-V81XX3B | VALVE V-81XX3 BONNET MI CABLE TRACER
H-V81XX4B | VALVE V-81XX4 BONNET MI CABLE TRACER:
H-V81XX5B | VALVE V-81XX5 BONNET MI CABLE TRACER
H-V81XX6B | VALVE V-81XX6 BONNET MI CABLE TRACER
H-V81XX7B | VALVE V-81XX7 BONNET MI CABLE TRACER
H-V81XX8B | VALVE V-81XX8 BONNET Mi CABLE TRACER
H-V81XX9B | VALVE V-81XX9 BONNET MI CABLE TRACER
H-V81X10B | VALVE V-81X10 BONNET MI CABLE TRACER
H-V81X11B | VALVE V-81X11 BONNET MI CABLE TRACER
H-V81X12B | VALVE V-81X12 BONNET MI CABLE TRACER
H-V81X13B [VALVE V-81X13 BONNET MI CABLE TRACER
H-V81X14B | VALVE V-81X14 BONNET MI CABLE TRACER
H-V81X15B | VALVE V-81X15 BONNET MI CABLE TRACER
H-V82XX1B | VALVE V-52XX1 BONNET MI CABLE TRACER
H-V82XX2B | VALVE V-52XX2 BONNET Mi CABLE TRACER
H-V82XX3B | VALVE V-52XX3 BONNET MI CABLE TRACER
H-V82XX4B [ VALVE V-52XX4 BONNET MI CABLE TRACER
Revision B SEPTEMBER 29, 1994
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APPENDIX L

SKETCHES

Exhibits 1 through 4 are graphic representations of the
Sodium Storag_e Facility and its sodium storage systems.
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