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Department of Energy
Clinch River Breeder Reactor
Plant Project Office
PO. Box U
Oak Ridge, Tennessee 37830
Docket No. 50-537 File: 05.10

February 23, 1979

Mr. Roger S. Boyd, Director

Division of Project Management
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Boyd:

AMENDMENT NO. 48 TO THE PRELIMINARY SAFETY ANALYSIS REPORT FOR CLINCH
RIVER BREEDER REACTOR PLANT

The application for a Construction Permit and Class 104(b) Operating
License for the Clinch River Breeder Reactor Plant, docketed April 10,
1975, in NRC Docket No. 50-537, is hereby amended by the submission of
Amendwent No. 48 to the Preliminary Safety Analysis Report pursuant to
50.34(a) of 10 CFR Part 50. This Amendment No. 48 includes: an update
to Section 9.5, "Inert Gas Receiving and Processing System"; an update
to Section 9.13.1, "Conventional Fire Protection System"; and other
updates and revisions, as well as responses to NRC's request for addi-
tional information contained in letters dated December 1, 1976, and
March 30, 1977.

A Certificate of Service, confirming service of Amendment No. 48 to the
PSAR upon designated local public officials and representatives of the
EPA, will be filed with your office after service has been made. Three
signed originals of this letter and 97 copies of this amendment, each
with a copy of the submittal letter, are hereby submitted.

;0 A AU

PS:79:034 g Assistant Director
for Public Safety
Enclosure
cc: Service List SUBSCRIBED and SWORN to before me
Standard Distribution this ¢® day of February, 197S.
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PAGE REPLACEMENT GUIDE FOR
AMENDMENT 48
CLINCH RIVER BREéDER REACTOR PLANT
PRELIMINARY SAFETY ANALYSIS REPORI
(DOCKET NO. 50-537)

Transmitted herein is Amendment 48 to the Clinch River Breeder
Reactor Plant Preliminary Safety Analysis Report, Docket No. 50-537.
Amendment 48 consists of new and replacement pages for the PSAR text

and question/response supplement pages.

The following attached sheets 1ist Amendment 48 pages and
instructions for their incorporation into the Preliminary Safety Analysis

Report.



Amendment 48
Clinch River Breeder Reactor Plant
Preliminary Safety Analysis Report
(Docket No. 50-537)

This forty-eighth amendment to the Clinch River Breeder Reactor
Plant Preliminary Safety Analysis Report includes an update to sections
describing the Inert Gas Receiving and Processing System, the Convention-
al Fire Protection System, as well as other updates and revisions and
responses to NRC's request for additional information. Vertical margin
lines on the left hand side of the page are used to identify new design
information while lines on the right hand side identify question/response
information.

A pag: replacement guide appears following the list of responses
to NRC questions.

Reference: NRC Letter Dated December 1, 1976

NRC
Ques. No.

020.49
Reference: NRC Letter Dated March 30, 1977
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Amendment 48

Question/Response Supplement

The Question/Response Supplement contains an Amendment 48 tab
to be inserted following page Q-i (Amendment 47, November 1978). Page
Q-1 (Amendment 48, February 1979) is to follow the Amendment 48 tab.

The Questions/Response Supplement pages listed below should be
inserted in the proper numerical order following the correct section
tabs. The parenthesis beside each question indicates the number of

pages in each Question/Response.
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1.6 MATERIAL INCORPORATED BY REFERENCE

1.6.1 Introduction

This section identifies technical reports incorporated by
reference into the PSAR. Some of the technical reports cited were
produced for the LMFBR program under the direction of the Fnergy Re-
search and Development Administration (ERDA) and, therefore, contain the
disclaimer rotice as required by FRDA manual Appendix 3201, Part [i-D.
In support or the construction permit application for the Clinch River
Breeder Reactor i'ant, however, anv such disclaimer notice should be
considered to v dueleted and therefore of no effect.

1.6.2  Refereaces

1. Deleted,

2. WARD-D-0185, "Clinch River Breeder Reactor Plant Intearity of
Primary and Intermediate Heat Transport System Piping in Contain-
ment", September 1977.

3. WARD-D-0115, "Development and Application of a Cumulative Mech-
anical Damage Function for Fuel Pin Failure Analysis in LMFBR
Systems", April 1976.

4. WARD-D-0005, "Demo Code" LMFBR Demonstration Plant Simulation
Model, Rev. 4.

5. WARD-D-0090, "CRBRP Decay Power Analysis", January 1976.
6. Deleted.

7. Al Report No. 99-T1-413-039, "EVTM/CLEM Full Scale Test Analysis"
R.G. Hanson, issued Auqust 15, 1975,

8. AI Report No. 99-T[-413-042, “"Subscale Emissivity Test Analysis
(EVTM)", D. Vanevenhoven, issued October 17, 1975.

9. "Hypothetical Turbine Missile Data and Probability of Occurrence
for 3600-RPM-23-Inch LSB Unit for Use with Liquid Metal Cooled Fast
Breeder Reactor", General Electric Co., Auqust 4, 1977.

10. "Third Level Thermal Marqins in the Clinch River Breeder Reactor
Plant", April 1976.

11.  WARD-D-0178, "CRBRP Closure Head Capability for Structural Margin
Beyond Desiqn Basis Loading", Revision 3, November 1978.

Amend. 48
Feb. 1979
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WARD-D-0174, "CRBRP; Active Pump and Valve Operability Verification
Plan", April 1977.

WARD-D-0165, "Requirements for Environmental Oualification of C(RBRP
Class 1E Equipment", Auqust 1978.

WARD-D-0218, "Structural Response of CRBRP Scale Models to 3 Simu-
lated Hypothetical Core Disruptive Accident”, October 1978.

Amend. 48
Feb. 1979
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2.4.11.5.3 Normal Plant Service Water System

The Normal Plant Service Water Pumps take suction from the
main cooling tower basin and provide a supply of water to components
listed in Table 9.9-1 during normal operation. Heat is dissipated
through evaporation cooling by the main cooling towe:s. Additional
discussion is provided in Section 9.9.1.

2.4.71.5.4 Emergency Plant Service Water System

[he Emergency Plant Service Water System is designed to provide
sufficient cooling water to permit the safe shutdown and the maintenance
of the safe shutdown condition in tne event of an accident resulting in
the loss of the Normal Plant Service Water System or the loss of both
plant AC power supply and all offsite AC power supplies. The Emergency
Plant Service Water System is not used during normal plant operation.

The system provides the Emergency Chilled Water System chiller conden-
sers and the standby Diesel Generators with cooling water. The Emergency
Plant Service Water System is described in Section 9.9.2.

2.4.11.5.5 Deleted

48

2.4.11.6 Heat Sink Dependability Requirements

2.4.11.6.1 Circulating Water Systen - see 2.4.11.5.2

Amend. 48
2.4-41 Feb. 1979
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2.4.11.6.2 Emergency Plant Service Water System

The Emergency Plant Service Water System is a standby system
ard functions only following an accident occurrence. Emergency Diesel
Generator and Nuclear Services heat loads will be dissipated by use of
either of two cells of the Seismic Cateaory I mechanical draft cooling
tower.

The Emergency Plant Service Water System is composed of two
totally redundant loops. Each loop has the capability to provide
sufficient cooling water for shutting down the plant and maintaining
a safe-shutdown condition for a period of 30 days.

One below grade Seismic Category I water reservoir serves
both loops of the emergency water supply and houses sufficient water
to assure uninterrupted operation of the water volume for 30 days.
The Emergency Cooling Towers and Emergency Cooling Tower Basin have
been located and cr~nstructed such that the complex will survive the
site maximum flood elevation of 809 feet as described in Section
2.4.4. Further description of the system is provided in Section 3.4.1.

2.4,12 Environmental Acceptance of Effluents

A1l liquid effluents from CRBRP operation enter the Clinch
River through the plant discharge structure located at approximately
Clinch River Mile 16, Processed radicactive 1iquid waste and steam
cycle blowdown will be discharged and mixed with mechanical
draft cooling tower blowdown before being released to the river,
Processed radioactive 1iquid wastes will be released on a
Latch basis with each batch being sampled prior to release to
assure proper radioactive concentrations. Based upon the activity
¢1alysis, the wastes will either be released under controlled
conditions or recycled for further processing, Steam cycle
blowdown will be released continuously but periodic measurement

Amend. 23
2.4-42 Jan. 19/8



Criterion 3 FIRE PROTECTION

Structures, systems, and components important to safety shall
be designed and located to minimize, consistent with other safety require-
ments, the probability and effect of fires and explosions. Noncombus-
tible ana heat resistant materials shall be used wherever practical
throughout the unit, particuiarly in locations such as the containment
and control room. Fire detection and fighting systems of appropriate
capacity and capability shall be provided and designed to minimize the
adverse effects of fires on structures, systems, and components impor-
tant to safety. Fire fighting systems shall be designed to assure that
their rupture or inadveitent operation does not significantly impair the
safety capability of s*ructures, systems, and components.

RESPONSE

The Non-Sodium Fire Proteclion System provides the plant with
equipment, piping, valves, detectors, instrumentation and controls to
prevent or mitigate the consequenc2s of a non-sodium fire.

It consists of the following:

Water Supply System

Wet Sprinkler System

Preaction Sprinkler System

Water Spray System

Carbon Dioxide Gas Blanketing System
Halon 1301 Gas Blanketing System
Standpipe System

Portable Fire Extinguisher System
Fire Detection System

The general description of the abcve systems is provided in
Section 9.13.1 and Table 9.13-4. The fire prevention and protection
systems tu be provided for all the areas associated with the safety
related structures, systems and components are listed in Table 9.13-3.

In areas with safety related structures, systems and components,

the Non-Sodium Fire Protection System piping and components (such as
sprinkler heads) will be designed so that neither piping failures nor
inadvertent operation of the system fire protection components due to a
seismic event will result in the loss of function of safety related
structures, systems and components. This is accomplished through the

use of seismically qualified pipe supports, and dry pipe preaction
35 sprinklers within areas containing safety related equipment. Standpipes ) 48

3.1-11

b Amend. 48
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serving safety-related equipment are Seismic Category I and will be
supplied by a Seismic Category I water supply system if necessary.
Building isolation valves will be specified as Seismic Category I.

Electrical power for the Fire Protection System will be
provided from the normal plant AC power dist, .bution sy<tem. If normal

AC power is unavailable, the water supply system pressure will be maintained

by two diesel-driven fire pumps, and the fire detection system will be
energized by a non-Class IE 4-hour OC battery/inverter system that has
the capability of being connected to an emergency diesel generator
through qualified isolation devices. The Non-Sodium Fire Protection

_ System will be designed in accordance with applicable codes and standards.

32

Fire barriers will provide isolation between ar¢ .s such as:

Steam Generator Building from Intermediate Bay, Maintenance Bay,
Auxiliary Bay and Ciesel Generator Building.

Access to all buildings, other than the Reactor Containment
Building, will be designed such that there will be multiple means of
access for operating persornel and there will be multiple means of
access for fire fighting personnel.

The largest potential source of fire from fuel oil is in the
vicinity of the standby diesel generator fuel oil storage tanks, located
below grade adjacent to the Diesel Generator Building. As these tanks
are located below grade, the chance of an accident is reduced. Physical
separation provided between the two tanks limits the spreading of fire
from one tank to the other. Since either tank is capable of fulfilling
the emergency fuel oil requirements, a safe shutdown of the plant will
not be jeopardized by a fire in either tank.

Charcecal filters will be beunded and separated by fire barriers,
and the tilter units will be made redundant, so that safe shutdown of
the plant will no®. be jeoparidized by a fire in either filter.

Table ©.13-3 lists the safety related areas of the plant
containing combu: tible materials. The burning characteristics of these
materials such a; maximum fire intensity, flame spread, smoke generation
and toxicity of combustion products are listed in Table 9.13-2. A
detailed fire hazards analysis will be provided in the FSAR and will
evaluate the potential fire hazards throughout the plant and the effect
of postulated desig: basis fires relative to maintaining the ability to
perform safety shutdov'n functions and minimizing radioactive releases to
the environment. This nalysis will serve to confirm the adequacy of

3.1-12 Amend. 48
Feb. 1979
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32

. the preseni fire protection system which is based on a preliminary fire

hazards analysis. Noncombustible and heat resistant materials will be 4
used throughout the plant wherever practical to minim.ze the fire iitensity 8
in any combustion zone. The integrity of vital areas, components and

systems is assured through the use of redundacy, physical separation and

fire barriers, and administrative controls of materials brought into |4,
vital areas. 8

The design features of the fire detection system are provided
in Table 9.13-4. The alarm system will be designed such that the failure
of single fire detection devices do not affect the operation of remaining
detection devices connected to the same detection zone. The interconnecting
circuitry between the detection devices within a zone will be continuously
supervised, and a break in the circuitry will be annunciated both locally
and in the Control Room.

The entire plant will be encircled by a cement-line, coal tar
enamel coated, underground ductile iron piping fire loop having a minimum a8
diameter of 12 inches. Two runouts from the fire pump discharge header
will serve the fire loop.

Section 9.13 describes the Non-Sodium Fire Protection System.

The electrical design criteria for circuit integrity and fire
protection are described in Section 8.3.

Amend. 48
Feb. 1979

3.1-12a



TABLE 3.2-2 (Continued)

COMPONENTS AND ASSIGNED SAFETY CLASSES

Components Safety C]ass(l) Location(z)

Steam Generator System

1
PRELIMINARY LIST OF SEISMIC CATEGORY I MECHANI?Q% SYSTEM
|

Evaporators 2 SGB
Superheaters 2 SGB
Steam Drums 3 SGB
Sodium-Weter Reaction Pressure Relief 3 SGB |20
Systems
IHTS Na Dump Tank 3 SGB
SWRP Rupture Disk Assemblies (4) 2 SGB 6
35| S.G. Water and Steam Components, 3 SGB
Piping and Valves
Steam Generator Auxiliary Heat Removal
System
Air-Cooled Condensers 3 SGB I 20
Auxiliary Feedwater Pumps (w/o motor 3 SGB
drives)
Protected Water Storage Tank (PWST) 2 SGB
Connecting Piping & Valves 2 SGB
(Extending from PWST to and
including the First Valve)
Turbine Drive 3 SGB
Connection Piping and Valves (except 3 SGB

piping from PWST to and including 20
the first valve)

Containment Isolation Valves 2 RCB,IB
(Within their associated fluid systems)
Containment Cleanup System 3 RSB
Containment Annulus Air Cooling System 3 RSB
Containment Annulus Filtration System 2 RSB ‘35
Refuelina System '36
Ex-Vessel Storage Tank (EVST) 2 RSB
EVST Guard Vessel 3 RSB
EVTM Containment Pressure Boundary 3 RSB '43
2l Spent Fuel Transfer Station NSC RSB
Amend. 44
April 1978
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TABLE 3.2-2 (Continued)

PRELIMINARY LIST OF SEISMIC CATEGORY I MECHANICAL SYSTEM
COMPONENTS AND ASSIGNED SAFETY CLASSES(3)

Components Safety Class(]) Location(z)

Inert Gas Receiving and Processing System

Primary Cover Gas Lines (Recycle 2 RCB
Argon)
Equalization Line Between Reactor Vessel 2 RCB
Primary Pump and Overflow Vessel
RAPS (Outside Containment) 3 RSB
RAPS (Inside Containment) 3 RCB 36
CAPS (Outside Containment) 3 RSB
Control Building Ventilation
Fan 3 cB
Filters 3 C8
Air Conditioning Unit 3 CB
Emergency Plant Service Water System (5) 3 SGB,DGB l20
Emergency Chilled Water System (5) 3 SGB,CB,DGB | 7
RSB,RCB
Auxiliary Mechanical Systems for Diesel 3 0GB
Generators (Details to be provided)
Recirculating Gas Cooling System 3 RSB,RCB
(Portions Serving: Na makeup pump cold
trap pipeways, Na makeup pump and
vessels, EVS pump and cold trap, EVS
pumps and pipeways and the third
45 Toop. )
Control Room Heating, Ventilating and
32 Air Conditioning System 3 C8 ]
15" Non-Sodium Fire Protection System
Standpipe System (Nucle-r Island) Note(10) SGB,CB,DGB
Piping and Valves RSB ,RCB
Standpipe System Seismi. Category I
Pumps Note(10) 0GB
3.2-10a Amend. 48

Feb. 1979
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TABLE 3.2-2 (Continued)

PRELIMINARY LIST OF SEISMIC CATEGORY I MECHANICAL SYSTEM
COMPONENTS AND ASSIGNED SAFETY CLASSES(3)

(3)

(4)

(5)
(6)
(7)
(8)
(9)

Safety Classes are defined in Sections 3.2.2.1 through 3.2.2.4

RCB - Reactor Containment Building
IB - Intermediate Bay of the SGB
Steam Generator Building
Reactor Service Building

SGB
RSB
CB - Control Building

DGB - Diesel Generator Building

A1l components will be seismically qualified by analysis unless
otherwise noted; motors are included with the mechanical components

they drive.

The SWRPRS rupture disc assemblies will be seismically qualified
by analysis based on rupture data obtained during dynamic testing.

Control panel attached to chillers will be qualified by test.
OQut to First Isolation Valve
Within Dual Isolation Valves
Downstream of Isolation Valve

Downstream of First Isolation Valve
(10) Non-Safety Class, Seismic Category I.

3.2-10b

Amend. 48
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ASME CODE
MECHANICALI
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Intermediate B
Steam




TABLE 3.2-5 (Continued)

PRELIMINARY LIST OF ASME CODE CLASSIFICATIONS
FOR SEISMIC CATEGORY I MECHANICAL SYSTEM COMPONENTS

Notes (Continued):

wid @

(5)
(7)
44 1 (8)
(9)

System will meet the requirements of Reg. Guide 1.52.
Out to First Isolation Valve

Within Dual Isolation Valves

Downstream of Isolation Valve

Downstream of First Isolation Valve

Non-Safety Class, Seismic Category I |48

Amend. 48
3.2-15b Feb. 1979



3.8 DESIGN OF CATEGORY I STRUTTURES

3.8.1 Concrete Containment (Not Applicable)

3.8.2 Steel Containment System

3.8.2.1 Description of the Containment

The Containment Vessel is a low leakage, free-standing, all
welded steel vessel anchored to the base mat with a steel lined concrete
bottom in the form of a vertical right cylinder having an ir-ide diametcr |
of 186 feet and with side walls extending approximately 169 reet from
the flat bottom liner at the base to the spring lire of the ellipsoidal-

l 45l spherical dome. The cylindrical shell is embedded in concrete up to the
47 elevation of the operating floor. On the inside cf the Containment
Vessel, ihere is the continuous reinforced concrete wall comprising the
peripheral boundary of the internal concrete structure. Butting against
the outside face of the steel ¢nell from elevation 733 feet up to the
45|elevation of the underside of ..e -verating floor, there is another rein-
forced concrete wall of suff.cient tuickness designed to prevent buckling
45|of the steel shell, Neither of the two concrete walls are considered ‘
part of the containment vessel. Alumina-silica insulation is attached 33
to the inside surface of the Containment Vessel from elevation 816 feet
to elevation 823 feet. The insulation is 3 inches thick and has a value
of 0.0267 Btu/hr - ft °F. Its purpose is to limit the shell temperagure
at elevation 816 feet during Design Basis Accidents to less than 130°F.

48

The vessel includes: 1its shell, a %" bottom liner plate, one
45 kccess airlock, one emergency egress airlock, vacuum relief system, one
equipment hatch, penetrations, inspection ladders, miscellaneous appur-
tenances and attachments. The configuration of the Containment Building
is shown in figures in Section 1.2. The design lifetime of the contain-
39| ment vessel shall be 30 years.

3.8.2.2 Applic2“le Codes, Standards and Specifications

3.£.2.2.1 Codes

The Containment Vessel will be designed, material procured,
fabricated, installed and tested in accordance with the requirements of
the ASME B&PV Code, Section III, Division 1, 1974 Edition with Addenda
through Winter 1974, and all applicable addenda and Code Cases, for Class

431 MC, and ASME-III, Division 2, 1975 Edition, Subsection cc with Addenda
through Winter 1975, for the steel lined concrete containment bottom.
The design shall also meet the requirements of the Class MC Section of
RDT Standard E15-2T, "Requirements for Nuclear Components”.

3.8-1 Amenc. 48
Feb. 1979
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The quality assurance procedures will be in accordance with

RDT Standard F2-2 as well as meeting the requirements of the ASME Code, Il
45 | Section 111, Divisions 1 and Z.

A1l structural steel non-pressure parts such as ladders,
walkways, handrail, etc. will be designed in accordance with the
American Institute of Steel Construction (AISC), "Specification for

the Design, Fabrication and Erection of Structural Steel Buildings
(A1SC, February 12, 1969).

3.8.2.2.2 Design Specification Summary and Design Criteria

The Containment Vessel, including all access openings and
penetrations will be designed such that the leakage of radioactive
materials from the Containment under conditions of temperature and
pressure resulting from the extremely unlikely faults could not cause
undue risk to the health and safety of the public and will not result
in potential offsite exposures in excess of guideline values of 10CFR100.

3.8-1a Amend. 48
Feb. 1979



he Steam Generating System is located in the Steam Generator
Bay which consists of three cells. Each cell contains one of the three
independent steam generating loops. The south and west side of the
structure are structurally connected to the Intermediate Bay and Diesel
Generator Building respectively. The structural system of this Bay is
essentially the same as the Intermediate Bay. The runway rails of a 115
ton/15 ton gantry crane at roof level are supported on the north and 44
451 south wells of this Bay. The gantry crane is capable of handling major
equipment such as intermediate pumps, evaporators and superheaters, and
transferring them to the Maintenance Bay which is located east of the
Steam Generator Bay.

45

The portion of the Steam Generating System such as Water/Steam
Circulating System and the Steam Generator Auxiliary Heat Removal System
(SGAHRS) is located in the Auxiliary Bay. The exterior walls, interior
walls and the floor system of the Auxiliary Bay are structurally the
same as the Steam Generator Bay. The south side of the Auxiliary Bay
a5 is structurally connected to the Steam Generator Biy.

The Maintenance Bay is the portion of the Steam Generator Build-
ing containing a railroad siding and facilities for maintenance, cleaning,
and laydown of Steam Generat - Building equipment. This bay is a Seismic
Category I structure but i~ not tornado-hardened. It is constructed of
metal roof decking and mecal wall siding supported on structural steel
47 | beams and columns.

45| The cverall dimensions of the above four structures are as
follows:
Inside Inside Overall
Length (ft.) Width (st.) Height (ft.)
48 | ll. Intermediate Bay 260 Varies from 124
6 17' to 162"
2. Steam Generator Bay 228 74 140
3. Auxiliary Bay 228 30 153
48| 4. Maintenance Bay 84 77 108

The top of the foundation mat for the Steam Generator Building,
excluding the “aintenance Bay, is at elevation 733' and grade is at )
elevation 815'. The maintenance area of the Maintenance Bay is founde:
on competent rock. The laydown area and railroad tracks are founded on

48 Class "A" backfill.

Amend. 48
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See Section 1.2 for the Steam Generator Building General Arrange-
ments and the jeneral layout and configuration of the structures.

3.8.4.1.4 Diesel Generator Building

The Diesel Generator Buiiaing is a Seismic Category I, tornado-
hardened reinforced con-rete structure extendina down to the Nuclear Island
common base mat at elevation 733'-0".

The building is designed to ailow separation of the two safety-
related Emergency Diesel Generators and associated power production and
distribution equipment. In order to obtain a safe margin between the
Diesel Generavor Operating Frequency and the Diese] Generator Building
Resonating Frequency:

a. Floors at E1. 816'-0" and below are supported by (3) concrete
walls,

b. Floor at E1. 816'-0" is a 4'-0" thick concrete slab.

Another important function of the building is tu provide an
equipment removal path and routing area from the Nuclear Island
Buildings to the Turbine Generator Building. To fufill this function,

a corridor approximately twenty-six feet wide, containing an aquipment
removal hatch is provided along the eastern edge of the building at each
elevation,

The two safety-related, redundant diesel generators and auxiliary
equipment are located at elevation 816'-0". The floor below, elevation
794'-0", houses the emergency electrical power distribution equipment
and the diesel fuel o1 pumps whick transfer cil from the buried storage
tanks outside. Elevation 765'-0" houses the breakers for the PHTS and
IHTS sodium pumps and 13.8 kv and 4.16 kv switct ear. The base elevation,
733'-0" houses the PHTS and IHTS sodium pump motur generators for loop
#3. Detailed equipment arrangements are shown on the Diesel Generator
Building Arrangement Drawings in Section 1.2.

Amend. 4¢
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5. The consistent application of conservative assumptions with
respect to the radioactive term, the energy release to the
cell, and the mitigating contribution of other design features,
insures that the functional design basis for the RAPS Surge
and Delay Tank Cell provides adequate ~onservation.

3A.1.3 Design Description

There are 13 independent inner cells in the RCB having
inert atmospheres cooled by the Recirculating Gas Cooling System.
The Recirculating Gas Cooling System is described in detail in
Section 9.16. Table 3A.1-3 lists these inner cells indicating the
equipment contained in each and the atmosphere cooled. The inner
cell arrangements and equipment layouts are shown in the RCB General
Arrangement drawings in Section 1.2.

The steel-lined reinforced con rete walls completely
enclosing each inner cell insure cell structural integrity under
dyramic effects associated with pipe breaks or equipment failure
resulting in the generation of missiles. The pressure boundaries
of the inner cells are designed for the pressures listed in Table
3A.1-3. Should dynamic effects following component failure result
in a sodium leak or spill, the steel liners are designed to contain
the sodium and prevent degradation of the concrete, while the inert
atmosphere provided by the Inert Gas Receiving and Processing System
protects against sodium fires. Design and analysis procedures for
the inner cell concrete structures are described in Section 3.8.3.4,
and for the cell liners in Paraqraph 3.5 of the Appendix 3.8-B.

Amend. 48
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9.5.5.3 Nitrogen Distribution Subsystem

The specific instrumentation requirements for the Nitrogen Dis-
tribution Subsystem are:

1) Control of the use of auxiliary nitrogen bottles to respond to
low-nitrogen pressure in valve-actuation line headers

2) Pressure regulation for nitrogen-inerted cells
3) Pressure and/or flow regulation for equipment cooling circuits

for the control rod drive mechanism and for the RAPS and CAPS
cold boxes

4) Control of cell atmosphere purges, by automatic-sequencing cell
atmosphere sampling unit, and provisicy for on-line analyses for
oxygen, water vapor, and radiation levels

5) Controls to divert the cell purge gas exhaust to CAPS when radio-
activity exceeds the low-level radiation setpoint

6)  Purge controls for cell atmosphere on selected signal of high
oxygen content or water vapor level

7) Alarm signal when cell atmosphere radiation exceeds the high-Tlevel
radiation setpoint, with operator re-set only.

9.5.5.4 RAPS and CAPS

The RAPS and CAPS subsystems have specific control requirements
for the functions listed below:

a. RAPS
1) Pressure regulation in the vacuum vessel
2) Pressure regulation in the surge vessel

1) Gas flow rate regulation at the inlet to the cryogenic section
(control of flow from surge vessel)

4) Alarm on signal of high radiation in surge vesse)

5) Radiation level measurement and indication of RAPS effluent
stream to recycle argon vessels, with alarm on high signal

6) Manual flow bypass controls for cold box
7)  Manual controls for the diversion to CAPS of cold-box effluent

and maintenance purge, and automatic pressure relief to CAPS
of overpressure in cold-box components

Amend. 48
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1)  Gas pressures and temperatures
2) Gas flow rates
3) Liquid levels in supply vessels
4) Valve position status for selected vaives
5) Piping and component temperatures
6) Component pressure drops.
¢. Controls

The following general control functions are to be provided
as required:

1) Liquefied Gas Supply Vessels: level control to automatically
switch to full tanks in sequence on low-level signals from
another tank or tanks, and high-fiow shutdown capability

2)  Supply Headers: pressure reduction and regulation

3) Vessel Cover Gases: pressure regulation and over-pressure
relief

4) Containment Isolation: remote controls for valves.

9.5.5.2 Argon Distribution Subsystem

The specific instrumentation requirements for the Argon Dis-
tribution Subsystem are:

1) Control of the use of the auxiliary in-containment argon bottles
to respond to low argon pressure in the normal supply headers

2) Pressure regulation for the fuel handling cell atmosphere

3) Controls for automatic regenerative operation of the FHC atmosphere
purification unit

4) Temperature controls on freeze vents, vapor traps, vapor conden-
sers, and heated argon lines

5) Controls to minimize reactor cover gas pressure oscillation during
temperature transients

6) Control of flow of recycle argon cover gas to the PHTS pumps and
of total flow from the reactor and PHTS cover gas spaces to RAPS.

9.5-13
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The liquefied gas stations are also fitted with equipment
sized to provide gas at flow rates, pressures, and durations in excess
of the minimum requirements, thus providing a margin of safety.

The supply of gas for the essential function of valve operation
is ensured by the installation of supplementary high-pressure gas bottles
in the RCB and in the RSB. These serve as safe shutdown protections in
the event of an interruption or loss of the principal gas supply.

9.5.4 Test and Inspections

The components and piping of the IGRP System meet the require-
ments of the applicable sections of the ASME Boiler and Pressure Vessel
Code and ANSI Code B31.1.0. NEMA Standards are applied to the electrical
equipment. The system design, procurement, manufacturing, construction,
and installation conform with the quality assurance requirements of
10 CFR 50, Appendix B, and RDT F 2-2.

9.5.5 Instrumentation Requirements

9.5.5.1 General System Requirements

The following instrumentation requirements are common to all
of the IGRP subsystems:

a. Functions

The Inert Gas Receiving and Processing Instrumentation System
shail perform the following functions:

1) Monitor process parameters and positions of selected valves

2) Maintain process parameters within norma! prescribed operating
ranges

3) Provide for overriding the normal control loops in the event
of abnormal conditions of pressure, temperature, or gas analysis,
including both venting and blocking-off of subsystems

4) Provide for automatic isolation of all process gas lines en-
tering or leaving the Reactor Containment Building

5) Provide for the remote manual operation of valves (both pro-
portional and on-off control, as required)

6) Provide local, centralized, and main control room I&C panels
to accomplish the above.

b. Indicators

The following process variables will be logged, indicated,
recorded, or alarmed, as is appropriate:

9.5-12 Amend. 48
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In case of a major leakage of cover gas of sufficient radio-
activity to overload CAPS, a radiation detector Tucuted in the effluent
line will cause recirculation of the effluent tnrough CAPS until it is
sufficiently decontaminated to be released to the hrating and ventilating
system safely. This option is time limited by the amount of injected
cooling nitrogen that can be accumulated within the subsystem. When
that limi*t is reached, CAPS compressors are stopped and the radioactive
gas is held in the system. After sufficient decay time, the radioactive
gas can be vented to H&V by operator action.

A1l penetrations of containment by IGRP System piping are pro-
tected by double isolation valves (one inside, one outside) that prevent
the escape of contamination through the pipes and out of containment
when high activity levels exist in containment. Specific details of
containment isolation are presentsd in Section 6.2.4.

The effects of off-ncrma. events that cause RAPS piping or
vessel ruptures outside of containment are discussed in Chapter 15. In
brief, the system design lends itself to procedural actions that will
contain gaseous radwaste within leak-tightness-specified equipment cells
under the worst circumstances. This delay in releasing gaseous radwaste
very significantly mitigates the effect of an accident by allowing the

decay f radioactivity within the cell, before initiating cleanup procedures.

The fuel handling cell will be well sealed, so that the in-
leakage rate of air and it; moisture will be small. The presence of
sodium vapor in the cell wili tend to reduce the concentration of the
water vapor by reaction to form NaOH. In addition, the NaOH "smoke"
that settles out in the ceil will also be a getter for water vapor be-
cause of the hygroscopicity of NaOH(s).

The FHC Argon furification Unit (APU) is to be procured from a
supplier as a unit having specified and demonstrated performance capa-
bilities. The specifications for the unit are to be developed in the
course of system engineering, during which period the parameters that
affect the oxygen and water vapor concentrations will be established.
The selected fabricator w1l be required to prepare and submit a design
for approval prior to beginning fabrication of tne FHC-APU. The fabri-
cated unit will then, as a condition of acceptance, be required to
demonstrate that it meets the specified performance reguirements (75
volume ppm maximum water vapor and oxycen).

9.5.3.2 Avail