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PVNGS CLASSIFICATIONS

QuaLiTy Crass "Q"

B FuLL compLianceE wiTH 10CFR50, Aepenpix B, Per ANSI N45,2-1971.
(ALL ENGINEERED SAFETY FEATURES [ESF] AnD/or ASME Section 111 COMPONENTS
ARE "Q")

QuaLiTy Crass "R”

B SiMitan To 10CFR50, AppenDIX B, BUT REQUIRES LESS EXTENSIVE DOCUMENTATION,
QuaLiTy Crass "S”

+ INDUSTRY STANDARD EQUIPMENT,

St1smic CATEGORY |

3 REMAIN FUNCTIONAL FOR SSE AND FUNCTIONAL AND WITHIN ELASTIC RANGE FOR OBE
Seismic CATeGory [

¥ COMPONENTS ESSENTIAL TO POWER GENERATION DESIGNED TO NOT MALFUNCTION FOR AN
EQUIVALENT STATIC LOAD ofF 0,136 Hor1ZONTAL AND 0,095 VERTICAL

Seismic CATecory 111

W DESIGNED FOR AN EQUIVALENT STATIC LOAD OF 0,056 OR TO MEET UNIFORM BUILDING
coDE FOR SEi1smic ZonE 2

Seismic CATEGORY IX
. DESIGN ANALYZED FOR NON-COLLAPSE FOR SSE.

EXHIBIT 1-1



[T, CONTAINMENT SFRAY SYSTEM
(CONTAINMENT HEAT REMOVAL SYSTEMS)

EXHIBIT 2-1
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1

2)

3)

CONTAINMENT SPRAY SYSTEM
DESIGN CRITERIA '

THE CONTAINMENT SPRAY SYSTEM (CSS) SHALL BE DESIGNED TO RAPIDLY REDUCE THE
CONTAINMENT PRESSURE AND TEMPERATURE FOLLOWING A Loss oF CooLANT Accipent (LOCA)
OrR MaIn Steam Line BReak (MSLB) AND MAINTAIN THESE PARAMETERS AT ACCEPTABLY LOW
LEVELS AS REQUIRED BY GENERAL DesieN CrRiTeria (GDC) 38,

THE CSS SHALL CONSIST OF TWO REDUNDANT AND INDEPENDENT TRAINS EACH OF WHICH
PROVIDES 100% OF THE REQUIRED HEAT REMOVAL CAPABILITY.

THE HEAT REMOVAL CAPACITY OF THE SYSTEM SHALL BE SUFFICIENT TO KEEP THE CONTAIN-
MENT PRESSURE AND TEMPERATURE BELOW DESIGN CONDITIONS FOR ANY SIZE BREAK IN THE
REACTOR COOLANT SYSTEM PIPING UF TO AND INCLUDING A DOUBLE-ENDED BREAK OF THE
LARGEST REACTOR COOLANT PIPE, THE SYSTEM IS ALSO DESIGNED TO MITIGATE THE
CONSEQUENCES OF ANY ST'ZE BREAK IN THE MAIN STEAM LINE PIPING, UP TO AND INCLUDING
A DOUBLE-ENDED BREAK OF THE MAIN STEAM LINE FROM A SINGLE STEAM GENERATOR. DURING
RECIRCULATION, THE SYSTEM SHALL CONTINUE TO REDUCE CONTAINMENT PRESSURE AND
TEMPERATURE AND MAINTAIN THEM AT ACCEPTABLE LEVELS, FOR THE CONTAINMENT DESIGN
BASIS ACCIDENT, THE CONTAINMENT SPRAY SYSTEM SHALL BE DESIGNED TO REDUCE CONTAIN-

MENT PRESSURE FROM THE PEAK VALUE TO THE ONE-HALF PEAK VALUE IN LESS THAN
24 HOuRS,

EXHIBIT 2-1



CONTAINMENT SPRAY SYSTEM
DESIGN CRITERIA

THE PORTIONS OF THE (LSS LOCATED INSIDE CONTAINMENT SHALL BE DESIGNED TO REMAIN
OPERABLE IN THE CONTAINMENT ACCIDENT ENVIRONMENT,.

IHE CSS SHALL BE DESIGNED SUCH THAT A SINGLE FAILURE OF ANY ACTIVE COMPONENT WILL
NOT DEGRADE THE SYSTEM ABILITY TO FULFILL DESIGN OBJECTIVES.

EACH TRAIN OF THE (SS SHALL RECFIVE POWER FROM A SEPARATE EMERGENCY DIESEL GENERATOR
IN THE EVENT THAT OFF POWER 1S UNAVAILABLE DURING AN ACCIDENT., THE TWO TPAINS
SHALL BE PHYSICALLY SEPARATED FROM EACH OTHER SO THAT A FAILURE IN ONE TRAIN WILL

NOT RESULT IN FAILURE OF THE OTHER TRAIN DUE TO FIRE, FLOODING, JET IMPINGEMENT, OR
l‘;":[l,} D

EACH TRAIN SHALL RECEIVE SEPARATE ACTUATION SIGNALS. CRITICAL PLANT PARAMETERS
SHALL BE MONITORED AND THE ACTUATION SIGNALS SHALL BE PRODUCED IN THE ENGINEERED
SAFETY FEATURES ACTUATICN sYSTEM (ESFAS).

[He CSS sHALL BE DESIGNED TO SeisMic CATEGORY | REQUIREMENTS.

THE CSS SHALL BE PROTECTED AGAINST THE DYNAMIC EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PIPING,

EXHIBIT 2-2




CONTAINMENT SPRAY SYSTEM
DESIGN CRITERIA

THE CSS SHALL BE DESIGNED TO PERMIT PERIODIC INSPECTION AND TESTING,

THe CSS SHALL BE DESIGNED TO ACCOMMODATE THE ADDITION OF HYDRAZINE TO THE SPRAY
WATER TO RAPIDLY REDUCE FISSION PRODUCT IODINE CONCENTRATION IN THE CONTAINMENT

ATMOSPHERE.

SYSTEM SIZING SHALL BE BASED ON THE LONG-TERM HEAT REJECTION FUNCTION OF THE
sYSTEM, THE CSS SHALL USE THE SHUTDOWN COOLING ‘'tAT EXCHANGEKS (SDCHE) ToO
REJECT HEAT FROM THE CONTAINMENT.

EXHIBIT 2-3




13)

CONTAINMENT SPRAY SYSTEM
DESIGN CRITERIA

THE FOLLOWING DESIGN CODES AND STANDARDS SHALL BE MET:
A. PipiNG AND VALVES

B AMERICAN SocleTYy ofF MecHaNicAL EncINEers (ASME), BoiLeEr AND PRESSURE
VesseL Cope, Section III, Crass 2.

2 ASME BoiLer AND Pressure VesseL Cobe, Section X!, RuLes ForR INSERVICE
InspecTiOoN FOR NucLEAR PoweR PLANT COMPONENTS.

B. Pumps
- ASME BoiLer anD Pressure VesseL Cope, Section I, Crass 2
C.  HeAT EXCHANGERS
2 Tuse S1DE
- ASME BorLer anD Pressure VesseL Copbe, Section III, Crass 2
. SHELL SIDE
- ASME BoiLer AnD Pressure VEsseL Cope, Section III, Crass 3

EXHIBIT 2-4



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

PONER

1

2)

THE CSS PUMPS, VALVES, AND INSTRUMENTA-
TION SHALL BE CAPABLE OF BEING POWERED
FROM THE PLANT TURBINE GENERATOR
(ONSITE POWER SOURCE), PLANT STARTUP
POWER SOURCE (OFFSITE POWER), AND THE
EMERGENCY GENZKATORS (cMERGENCY POWER).

POWER CONNECTIONS SHALL BE THROUGH A
MIiNTUM OF TWO INDEPENDENT BUSES SO
THAT IN THE EVENT oF A LOCA IN con-
JUNCTION WITH A SINGLE FAILURE IN THE
ELECTRICAL SUPPLY, THE FLOW FROM ONE
CONTAINMENT SPRAY TRAIN SHALL BE
AVAILABLE,

EXHIBIT 2-5

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE



3)

4)

5)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7 '

REQUIREMENT

EACH ELECTRICAL BUS OF THE ABOVE SHALL
BE CONNECTED TO ONE CONTAINMENT SPRAY
PUMP AND ASSOCIATED VALVES AND
INSTRUMENTATION,

EACH EMERGENCY GENERATOR AND THE AUTO-
MATIC SEQUENCERS NECESSARY F.:
GENERATOR LOADING SHALL BE DESIGNED
SUCH THAT FLOW TO THE CONTAINMENT
ATMOSPHERE IS ATTAINED WITHIN A
MAXIMUM OF 58 SECONDS AFTER A
CONTAINMENT SPRAY ACTUATION SIGNAL
(CSAS) ,

INSTRUMENT POWER SUPPLIES SHALL BE
PROVIDED AS STATED IN CESSAR
Section 8.3.1.

EXHIBIT 2-6

DESIGN FEATURE

IN COMPLIANCE

THE FULL CONTAINMENT SPRAY FLOW CAN BE
ATTAINED WITHIN 90 SECONDS AFTER A
CSAS. CALCULATIONS VERIFY CONTAINMENT
HEAT REMOVAL REQUIREMENTS ARE MET.

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE
PROTECTION FROM NATURAL PHENOMENA
1) CSS COMPONENTS SHALL BE CAPABLE OF IN COMPLIANCE

FUNCTIONING IN THE EVENT OF THE MAXIMUM
PROBABLE FI.OOD OR OTHER NATURAL
PHENOMENA DEFINED IN GDC 2.

PROTECTION FROM PIPE FEILURE

1) THE MAXIMUM EXPECTED L:AKAGE FROM A IN coMPLIANCE
MODERATE ENERGY PIPE RUPTURE POSTULATED
{WRING NORMAL PLANT CUNDITIONS IN THE
£5S5 SHALL BE AS DEFINED BY THE METHODS
ofF CESSAR Section 3,6.,1, IsoLATION
VALVES USED TO CONTAIN LEAKAGE SHALL
BE PROTECTED FROM THE ADVERSE EFFECTS
OF A HIGH OR MODERATE ENERGY PIPE
RUPTURE WHICH MIGHT PRECLUDE THEIR
OPERATION WHEN REQUIRED,

EXHIBIT 2-7



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE

No LIMITED LEAKAGE PASSIVE FAILURE OR IN COMPLIANCE
THE EFFECTS THEREOF (SUCH AS FLOODING,

SPRAY IMPINGEMENT, STEAM, TEMPERATURE,

PRESSURE, RADIATION, LOs: OF NPSH, or

LOSS OF RECIRCULATION WATER INVENTORY),

IN THE CSS DURING THE RECIRCULATION

MODE SHALL PRECLUDE THE AVAILABILITY OF

AT LEAST ONE CSS TRAIN,

THe CSS SHALL BE PROTECTED FROM THE IN COMPLIANCE
EFFECTS OF PIPE RUPTURE AND PIPE WHIP,

EXHIBIT 2-8



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE
MISSILES
1) Tue CSS SHALL BE PROTECTED FROM MISSILES. IN COMPLIANCE
SEPARAT [ON f
1) ADEQUATE PHYSICAL SEPARATION SHALL BE IN cOMPLIANCE

» .INTAINED BETWEEN THE REDUNDANT PIPING
PATHS AND CONTAINMENT PENETRATIONS OF
THE CSS sucH THAT THE CSS wILL MEET ITS
FUNCTIONAL REQUIREMENTS EVEN WITH THE
FAILURE OF A SINGLE ACTIVE COMPONENT
DURING THE INJECTION MODE, OR WITH A
SINGLE ACTIVE FAILURE OR A LIMITED
LEAKAGE PASSIVE FAILURE DURING THE
RECIRCULATION MODE.

EXHIBIT 2-9



2)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

THE CABLING WHICH 1S ASSOCIATED WITH
REDUNDANT CHANNELS OF vITAL CrLass 1E
CIRCUITS FOR THE (SS SHALL BE PHYSICALLY
SEPARATED TO PRESERVE REDUNDANCY AND
PREVENT A SINGLE EVENT FROM CAUSING
MULTIPLE CHANNEL MALFUNCTIONS OR
INTERACTIONS BETWEEN CHANNELS,
ASSOCIATED CIRCUIT CABLING FROM
REDUNDANT CHANNELS SHALL EITHER BE
SEPARATED, PROVIDED WITH ISOLATIiON
DEVICES, OR ANALYZED AND/OR TESTED TO
DEMONSTRATE THAT NO CREDIBLE SINGLE
FAILURE COULD ADVERSELY AFFECT
REDUNDANT CHANNELS OF Crass 1E
CIRCUITS,

EXHIBIT 2-10

DESIGN FEATURE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7
REQUIREMENT DESIGN FEATURE

IN THE rRouTING OF CSS CrLAss 1E circulTs IN COMPLIANCE
AND LOCATION OF EQUIPMENT SERVED BY

THESE CLASS 1E CIRCUITS, CONSIDERATION

SHALL BE GIVEN TO THEIR EXPOSURE TO

POTENTIAL HAZARDS SUCH AS POSTULATED

RUPTURES OF PIPING, FLAMMABLE MATERIAL,

FLOODING, AND NON-FLAME RETARDANT

WIRING., ADEQUATE SEPARATION OR PRO-

TECTIVE MEASURES SHALL BE PROVIDED,

FAILURES OF NONSAFETY GRADE SYSTEMS IN COMPLIANCE
SHALL NOT ZOMPROMISE REDUNDANCY OF
THE CSS.

EXHIBIT 2-11



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT
INDEPENDENCE
1)  EacH CSS TRAIN SHALL BE PROVIDED WITH

2)

3)

AN INDEPENDENT ENVIRONMENTAL CONTROL
SYSTEM,

Power CONNECTIONS FOR (SS COMPONENTS
SHALL BE FROM A MINIMUM OF TWO
INDEPENDENT ELECTRICAL BUSES,

TWO INDEPENDENT VITAL INSTRUMENT POWER

SOURCES SHALL BE PROVIDED FOR THE (CSS
INSTRUMENTATION.,

EXHIBIT 2-12

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE
THERMAL LIMITATIONS
1) EAcH LSS TRAIN SHALL BE PROVIDED WITH AN IN COMPLIANCE

INDEPENDENT ENVIRONMENTAL CONTROL SYSTEM
SUCH THAT THE SAFETY-RELATED EQUIPMENT IN
EACH TRAIN OPERATES WITHIN THE ENVIRON-
MENTAL DESIGN LIMITS SPECIFIED IN CESSAR
Section 3.11.

MONITORING

1) PROVISIONS SHALL BE MADE FOR THE DETEC- IN COMPLIANCE
TION, CONTAINMENT, AND ISOLATION OF THE
MAXIMUM EXPECTED LEAKAGE FROM A MONERATE
ENERGY PIPE RUPTURE IN ONE TRAIN,
PROCESS INSTRUMENTATION SHALL BE AVAIL-
ABLE TO THE OPERATOR IN THE CONTROL
ROOM TO AS31ST IN ASSESSING PosT-LOCA
CONDITIONS,

EXHIBIT 2-13



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

INSPECTION AND TESTING

1

INSPECTION AND TESTING REQUIREMENTS FOR
THE CSS Are conTAINED IN CESSAR

AppenDiIX 6A Section 8.0 anp CESSAR
SEcTioN 16, PRIOR TO INITIAL PLANT
STARTUP, CSS FLOW TESTS WHICH COMPLY

wiTH CESSAR Appenpix 6A Section 9.0 SHALL
BE PERFORMED. AN ADEQUATE SUPPLY OF WATER
AND THE NECESSARY TEST CONNECTIONS AT

THE CONTAINMENT SUMP AND CONTAINMENT
SPRAY HEADER PIPING PENETRATIONS SHALL

BE PROVIDED,

IN COMPLIANCE.

EXHIBIT 2-14

DESIGN FEATURE



CONTAINMENT SPRAY SYSTEMS
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX €A, SECTION 7

REQUIREMENT DESIGN FEATURE

CHEMISTRY AND SAMPLING

1) THe CSS sSHALL BE DESIGNED FOR THE IN COMPLIANCE
FOLLOWING FLUID CONDITIONS:
Basic FLuiD WATER
wiTH: PRoric Acip 3.5 w/o
HYDRAZ INE 50 to 100 ppm
PHOSPHATE-CONTROLLED PH oF 10 max,

SAMPLING
1) THE SAMPLING SYSTEM SHALL PROVIDE IN COMPLIANCE

MEANS OF OBTAINING REMOTE LIQUID
SAMPLES FOR LABORATORY ANALYSIS,

EXHIBIT 2-15




2)

3)

4)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

THE SAMPLE LINES IN CONTACT WITH THE
REACTOR COOLANT SHALL BE AUSTENITIC
STAINLESS STEEL OR EQUIVALENT, SUCH
THAT THE MATERIAL IS COMPATIBLE WITH
THE FLUID CHEMISTRY,

THE FLUID VELOCITY IN THE SAMPLE LINES
SHOULD BE SELECTED TO OBTAIN REPRESENTA-
TIVE SAMPLES, THE PURGE FLOW RATE
SHOULD BE HIGH ENOUGH TO REMOVE CRUD
FROM LINES,

SAMPLE TAPS SHOULD BE LOCATED ON
VERTICAL RUNS OF PIPE WHENEVER POSSIBLE,
WHERE THIS CANNOT BE DONE, IT IS PER-
MISSIBLE TO TAKE SAMPLES FROM THE TOP
OF HORIZONTAL PIPE RUNS,

EXHIBIT 2-16

DESIGN FEATURE

IN COMPLIANCE.

IN COMPLIANCE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

MATERIALS

1) CSS PIPING AND FITTINGS SHALL BE
Sersmic CATEGORY .

2) DESIGN AND FABRICATION OF THE CSS PIPING
AND FITTINGS SHALL CONFORM To ASME
BoiLer AND Pressure VEsseL Cope (B&PV)
Section 111, Crass 2,

3) PiPES AND ALL PARTS IN CONTACT WITH THE

SYSTEM FLUID SHALL BE OF AUSTENITIC
STAINLESS STEEL. THE STAINLESS STEEL
SHALL BE TYPE 316 or TYpe 304, VALVE
PACKINGS, GASKETS, AND VALVE DIAPHRAGM
MATERIALS SHALL ALSO BE COMPATIBLE WITH
THE CHEMISTRY OF THE FLUID AND THE
RADIOACTIVE DOSE AT THAT LOCATION,

EXHIBIT 2-17

DESIGN FEATURE

IN COMPLIANCE

IN COMPLTANCE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT N R

4) CARE SHALL BE TAKEN TO PREVENT SENSITIZA- IN COMPLIANCE
TION AND TO CONTROL THE DELTA FERRITE
CONTENT OF: (1) THE WELDS WHICH JOIN ANY
SYSTEM FABRICATED OF AUSTENITIC STAINLESS
STEEL TO THE CSS, AND (2) THE FIELD WELDS
ON THe °.SS,

5) CONTROLS SHALL BE EXERCISED TO ASSURE IN COMPLIANCE
THAT CONTAMINANTS DO NOT SiGNIFICANTLY
CONTRIBUTE TO STRESS CORROSION OF
STAINLESS STEEL,

6) MATERIALS USED FOR THE CONTAINMENY AND IN COMPLIANCE
ITS INTERNAL STRUCTURES SHALL WITHSTAND
EXPOSURE TO ALL POST-ACCIDENT CONDITIONS
WITHOUT CAUSING UNDESIRABLE REACTIONS,
OR SIGNIFICANTLY ALTERING THE
RECIRCULATING WATER CHEMISTRY,

EXHIBIT 2-18




7)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

IF THE CSS UTILIZES A COMMON SUCTION
WITH THE SAFETY INJECTION SYSTEM

FROM THE REFUELING WATER TANK (RWT)
OR CONTAINMENT SUMP, THE MATERIALS
USED IN THIS SYSTEM SHALL BE
AUSTENITIC 3TAINLESS STEEL, TYPE 316
orR 304, OR OTHER COMPATIBLE MATERIAL
SUBJECT TO APPROVAL BY C-E, AND
SHALL CONFORM TO SecTion [I1 Crass 2,
ASME B&PV Cobe.

EXHIBIT 2-19

DESIGN FEATURE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM

CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

PHYSICAL ARRANGEMENT

1)

2)

To ASSURE THAT (SS FLOW REQUIREMENTS ARE
MET, MAXIMUM AND MINIMUM ACCEPTABLE

HEAD LOSSES FOR THE PIPING AND FITTINGS,
As GIVEN IN CESSAR AppenDix BA,

TABLE 7-13, ALONG WITH THE REQUIRED

NPSH SHALL BE MET,

FLOW MEASUREMENT DEVICES SHALL BE PRO-
VIDED ON THE CONTAINMENT SPRAY PUMP
DISCHARGE LINES, THE PIPING RUNS UP-
STREAM AND DOWNSTREAM OF THE ORIFICES
SHALL MEET THE RECOMMENDATIONS OF
“ASME FLuip MeTers: THEIR THEORY AND
AppLICATION, PARTS 1 AND 2”,

EXHIBIT 2-20

DESIGN FEATURE

IN compLIANCE, THE CSS 1S DESIGNED
TO MEET THE FLOW/PRESSURE REQUIRE-
MENTS OF THE CONTAINMENT SPRAY
NOZZLES,

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7 j

REQUIREMENT DESIGN FEATURE

3) FOR EACH SPRAY TRAIN, THE TOP OF THE IN COMPLIANCE
PIPING JUNCTION BETWEEN THE RWT pis-
CHARGE AND THE CONTAINMENT SUMP MUST
BE LOCATED AT A MINIMUM OF 16 FEET
BELOW THE MINIMUM CONTAINMENT SUMP
WATER LEVEL DURING RECIRCULATION,

IF CONTAINMENT PRESSURE COULD BE
SUBATMOSPHERIC BY VALUES GREATER

THAN 3 PSIG, THIS MUST BE ACCOMMODATED
FOR BY INCREASING THE DISTANCE OF THE
PIPING JUNCTION TOP BELOW THE MINIMUM
CONTAINMENT SUMP WATER LEVEL DURING
RECIRCULATION BY 2.3] FEET FOR EACH
ADDITIONAL PSIG,

EXHIBIT 2-21



4)

5)

6)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE :

REQUIREMENT

FRIcTIONAL LOSSES IN THE CSS pPump sucT
PIPING BETWEEN THE CONTAINMENT SUMP AN
THE JUNCTION WITH THE RWT SHALL NOT
EXCTED 7 FEET, UNLESS THE ELEVATION OF
THE TOP OF THIS JUNCTION 1S LOWERED AN
ADDITIONAL FOOT FCR EACH ADDITIONAL
FOOT OF HEAD LOSS.

THE CSS PuMPS SHALL BE LOCATED IN THE
AUXILIARY BUILDING AS CLOSE AS
PRACTICABLE TO THE CONTAINMENT
STRUCTURE .

THE ELEVATION OF THESE PUMPS SHALL BE
LOW ENOUGH SUCH THAT ADEQUATE NPSH 1s
AVAILABLE DURING THE RECIRCULATION
MODE WHEN THE PUMPS TAKE SUCTION FROM
THE CONTAINMENT SUMP,

EXHIBIT 2-22

ION
D

CESSAR APPENDIX 6A, SECTION 7 '

DESIGN FEATURE

IN coMPLIANCE., FRICTIONAL LOSSES IN
THE CSS PUMP SUCTION PIPING BETWEEN
THE CONTAINMENT SUMP AND THE JUNCTION
WITH THE RWT ARE NEArRLY 10 FEET, wHICH
EXCEEDS THE REQUIREMENT BY 3 FEE7,
HOWEVER, THE JUNCTION POINT IS LOCATED
22 FEET LOWER THAN THE C-E REQUIRED
MINIMUM OF 1b FEET, LEADING TO AN
ACCEPTABLE HEAD LOSS.

IN COMPLIANCE

IN COMPLIANCE



7)

8)

9)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

Tue AVvAILABLE NPSH SHALL BE CALCULATED
AT THE PUMP IMPELLER EYE.

Tue caLcutaTion oF NPSH SHALL CONSIDER
CONCURRENT HIGH PRESSURE SAFETY INJECTION,
LOW PRESSURE SAFETY INJECTION AND CON-
TAINMENT SPRAY PUMP OPERATION,

[N THE EVENT OF A LIMITED LEAKAGE PASSIVE
FAILURE IN ONE CSS TRAIN DURING RECIRCULA-
TION, PERSONNEL ACCI S5 TO THE INTACT TRAIN
SHALL BE POS®IBLE.

EXHIBIT 2-23

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



10)

1D

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

THe Two CSS CHECK VALVES IN EACH OF THE
SPRAY HEADER LINES SHALL BE LOCATED AS
CLOSE AS PRACT!CAL TO THE CONTAINMENT
PENETRATION:

A, ALLOWANCE SHALL BE MADE FOR VALVE
ACCESSIBILITY AND MAINTENANCE.

B. THE TOTAL VOLUME OF THE SPRAY
HEADER PIPING SHALL BE KEPT TO A
MINIMUM IN ORDER TO MINIMIZE SPRAY
DELAY TIME.

MANUALLY OPERATED VALVES SHALL BE PROVIDED
WITH LOCKING PROVISIONS.

EXHIBIT 2-24

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE

12) PHYSICAL IDENTIFICATION OF SAFETY-RELATED IN COMPLIANCE
CSS EQUIPMENT AND CABLING SHALL BE PRO-
VIDED TO ALLOW RECOGNITION OF SAFETY
STATUS BY PLANT PERSONNEL.,

13) In TtHE RouTING OF CSS Crass 1E circulTs IN COMPLIANCE
AND LOCATION OF EQUIPMENT SERVED BY
THESE CLAss 1E CIRCUITS, CONSIDERATION
SHALL BE GIVEN TO THEIR EXPOSURE TO
POTENTIAL HAZARDS,

14) THe CSS CONTAINMENT PENETRATIONS SHALL IN COMPLIANCE
NOT BE SUBJECT TO LOSS OF FUNCTION FROM
DYNAMIC EFFECTS (E.G- . MISSILES, PIPE
REACTIONS, FLUID REACTION FORCES) RESULT-
ING FROM FAILURE OF EQUIPMENT OR PIPING
INSIDE OR OUTSIDE THE CONTAINMENT.

EXHIBIT 2-25



15)

16)

17)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE

WHERE REQUIRED, BELLOWS SHALL BE PROVIDED IN coMPLIANCE
BETWEEN PIPING AND THE CONTAINMENT WALL
TO PREVENT EXCESSIVE FORCES ON THE PIPING,

EacH CSS PuMP BYPASS FLOW LINE SHALL BE IN COMPLIANCE
CAPABLE OF PASSING 150 GAL/MIN WITH :TS

CSS PUMP OPERATING AT DESIGN OPERATING

CONDITIONS,

THE DESIGN OF THE CSS PIPING AND SPRAY IN COMPLIANCE
HEADERS S''ALL CONSIDER THE EFFECTS OF

WATER HAMMER, FILL AND DRAIN CONNEC-

TIONS TOGETHER WITH ASSOCIATED VALVES

AND INSTRUMENTATION SHALL BE PROVIDED

IF FILLING OF THF RISER PIPING INSIDE

THE CONTAINMENT IS REQUIRED TO PRECLUDE

THE EFFECTS OF WATER HAMMER,

EXHIBIT 2-26




18)

19)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS '

REFERENCE :

REQUIREMENT

THE MAXIMUM SPRAY HEADER ELEVATION ABOVE

THE RWT OUTLET NOZZLES SHALL NOT EXCEED
185 FEET.

THE RESISTANCE OF THE RWT RETURN LINES
SHALL BE ESTABLISHED SO AS TO PERMIT
PERIODIC TESTING OF EACH SPRAY PUMP

AT CONDITIONS AS NEAR TO DESIGN AS
PRACTICAL, FOR PRE-OPERATICNAL
TESTING, PROVISIONS SHOULD BE MADE

TO PROVIDE FULL FLOW., FOR THIS TEST,
THE RWT RETURN LINE OR AN ALTERNATE
MAY BE USED,

EXHIBIT 2-27

CESSAR APPENDIX 6A, SECTION 7

DESIGN FEATURE

PARTIAL COMPLIANCE, THE MAXIMUM SPRAY
HEADER ELEVATION ABOVE THE RWT OUTLET
DOES NOT EXCEED 192 FEET, HOWEVER, THE
SYSTEM ANALYSIS HAS SHOWN THE SYSTEM
PERFORMS ADEQUATELY .

PARTIAL COMPLIANCE, PROVISION IS MADE
FOR ONE-HALF OF THE NORMAL PUMP FLOW
TO BE RECIRCULATED TO THE RWT DURING
PREOPERATIONAL AND PERIODIC TESTING.



21)

22)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX €A, SECTION 7

REQUIREMENT

ACCESS TO SYSTEM COMPONENTS NOT DESIGNED
To ASME Section II] sHoOuLD BE PROVIDED
FOR PERIODIC VISUAL INSPECTION,

A MINIMUM FREE FALL HEIGHT OF 90 FT SHALL
BE PROVIDED BETWEEN THE SPRAY NOZZLE
HEADERS LOCATED IN THE UPPER PART OF THE
CONTAINMENT AND THE OPERATING DECK TO
PROVIDE ADEQUATE SPRAY DROP RESIDENCE
TIME,

EXHIBIT 2-28

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE



1))

2)

3)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6B, SECTION 7

REQUIREMENT

THE SPRAY NOZZLE HEADERS SHALL BE LOCATED
AS HIGH AS PRACTICAL IN THE UPPER REGIONS OF
THE CONTAINMENT TC MINIMIZE UNSPRAYED
VOLUME ABOVE THE HEADERS.

THE REGION DEFINED AS THE SPRAYED VOLUME
S4ALL HAVE A 907 SPRAY AREA COVERAGE AT

THE OPERATING DECK LEVEL. COVERAGE SHALL
BE EVALUATED AT CONTAINMENT DESIGN PRESSURE.

THE SPRAY NOZZLES SHALL BE SELECTED ON THE
BASIS OF DROPLET SIZE. THEY SHALL BE A
NON-CLOGGING DESIGN, HAVING A NOMINAL
THROAT DIAMETER OF 3/8 IN, WITH A PRESSURE
DIFFERENTIAL OF 40 PSID ACROSS THE NOZZLE
AT DESIGN PRESSURE. 230 NOZZLES SHOULD BE
PROVIDED FOR EACH CSS TRAIN TO ACHIEVE THE
REQUIRED CONTAINMENT COVERAGE AND DROP SIZE
DISTRIBUTION,

EXHIBIT 2-29

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE
RADIOLOGICAL WASTE COLLECTION
1) CSS LEAKAGE TO THE SAFEGUARDS ROOM WILL IN COMPLIANCE

NORMALLY DRAIN TO THE ROOM sumMP., Pro-
VISIONS SHALL BE MADE TO ACCEPT THE
MAXIMUM LEAKAGE RATES LISTED BELOW:

CSS pPuMP SEALS: 100 cc/HrR/PumP

VALVES
\CKSEAT LEAKAGE: 10 cc/HR/INCH
SEAT DIAMETER/
VALVE

ACROSS THE VALVE 10 cc/HR/INCH
SEAT: OF NOMINAL VALVE
S1ZE/VALVE

ALL LEAKAGES SHALL BE TREATED AS RADIO-
ACTIVE WASTE WITH A LOW DISSOLVED SOLIDS
AND ORGANIC CONTENT,

' EXHIBIT 2-30



2 CONTAINMENGBPRAY SYSTEN
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE
OVERPRESSURE PROTECTION

1) RELIEF VALVES SHALL BE PROVIDED FOR IN COMPLIANCE
OVERPRESSURE PROTECTION,

RELATED SERVICES

1)  RerueLinc WATER TANK

A. THE RWT wiLL HAVE 1C0% OF THE CAPACITY IN COMPLIANCE
REQUIRED TO OPERATE THE (CSS PuMPSs AT A
FLOW OF 4,400 GAL/MIN/PUMP FOR THE
REQUIRED MINIMUM INJECTION PERIOD OF
20 MINUTES IN ADDITION TO THE REQUIRE-
MENTS OF OTHER SYSTEMS,

B, THE MAXIMUM PARTICLE SIZE IN THE WATER IN COMPLIANCE
EXITING FROM THE RWT sHALL B 0.09 1IN
IN DIAMETER IN ORDER TO PRECLUDE FLOW
BLOCKAGE IN ESF COMPONENTS, AND PIPING,
AND IN THE REACTOR,

c. THE CONTENTS OF BOTH THE RWT AND PIPING IN COMPLIANCE
ASSOCIATED WITH THE CSS MUST BE MAINTAINED
AT A MINIMUM TEMPERATURE OF 60F TO PRE-
CLUDE POSSIBLE BORON PRECIPITATION,

EXHIBIT 2-31



2)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE

CONTAINMENT SPRAY Sump

i, "ONTAINMENT RECIRCULATION SUMP IN compLIANCE, Screening 1o 0,09 in,
€ °, . 3 DESIGNED TO COMPLY WITH DIAMETER IS USED. THE MAIN SPRAY

| 2y Guipe 1.82. BAFFLES AND HEADER NOZZLES HAVE AN ORIFICE OF
{*TAK_ SV REENS SHALL BE INSTALLED TO ofF 0,375 IN. AND AUXILIARY SPRAY
LIMIT THE MAXIMUM PARTICLE SIZE ENTER- NOZZLES HAVE AN ORIFICE ofF 0,188 In.
ING THE REC:RCULATION P1PING TO 0.09 1IN TRISODIUM PHOSPHATE IS USED TO
DIAMETER., THE SUMP INTAKES SHALL BE CONTROL THE PH BETWEEN 7-7.5.

DESIGNED TO PRECLUDE THE ENTRAINMENT

OF AIR INTO THE SUMP SUCTIONM LINES.

THE PRESSURE DROP ACROSS THE BAFFLES AND
INTAKE SCREENS SHALL BE SUFFICIENTLY LOW
170 PROVIDE THE NPSH REQUIRED BY THE
CONTAINMENT SPRAY PuMPS, THE PosT-LOCA
suMP PH SHALL BE RAISED TO A MINIMUM OF
7.0 WITHIN FOUR HOURS POST-ACCIDENT,

THE MAXIMUM LONG-TERM PH SHALL NOT
EXCEED 8.5.

EXHIBIT 2-32



3)

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE ncSUIREMENTS .

REFERENCE :
REQUIREMENT

SHuTDOWN CooLING HEAT EXCHANGER

A)

B)

0

D)

COOLING WATER SHALL BE PROVIDED TO
eEACH SDCHE 1O TRANSFER HEAT FROM
THE SUMP FLUID DURING THE RECIRCU-
LATION MODE,

THE COOLING WATER SUPPLIED TO EACH
SDCHE SHALL BE PROVIDED AT A FLOW-
RATE oF 11,000 GAL/MIN.

COOLING WATER FLOW SHALL BE ESTAB-
LI1SHED TO THE SDCHE pPrIOR TO OR
STMULTANEOUSLY WITH THE START OF
RECIRCULATION,

THE COOLING WATER TEMPERATURE TO THE
INLET OF THE SDCHE SHALL BE WITHIN
THE LIMITS oF 65-120F purine A LOCA,

CESSAR APPENDIX oA, SECTION 7

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE, THE COOLING WATER
SUPPLIED TO EACH SHUTDOWN COOLING
HEAT EXCHANGER IS PROVIDED AT A
FLOW RATE OF up 1O 14,000 GAL/MIN
DUE TO THE USE OF A LARGER SDCHE AT
PYNGS THAN THAT ReQuIReD BY C-E.

IN COMPLIANCE

IN COMPLIANCE

EXHIBIT 2-33



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESICN FEATURE
FIRe PROTECTION

A FIRE PROTECTION SYSTEM SHALL BE PROVIDED
TO PROTECT THE (SS CONSISTENT WITH THE
REQUIREMENTS oF GDC 3, AND SHALL INCLUDE,
AS A MINIMUM:

A) FACILITIES FOR FIRE DETECTION AND IN COMPLIANCE
ALARMING,
B) FACILITIES OR METHODS TO MINIMIZE IN COMPLIANCE

THE PROBABILITY OF FIRE AND ITS
ASSOCIATED EFFECTS,

c) FACILITIES FOR FIRE EXTINGUISHMENT, IN coMPLIANCE

D)  METHODS OF FIRE PREVENTION SUCH AS USE IN COMPLIANCE
OF FIRE RESISTANT AND NONCOMBUSTIBLE
MATERIALS WHENEVER PRACTICAL, AND
MINIMIZING EXPOSURE OF COMBUSTIBLE
MATERIALS TO FIRE HAZARDS,

EXHIBIT 2-34



CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS
REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT DESIGN FEATURE

ASSURANCE THAT FIRE PROTECTION SYSTEMS IN COMPLIANCE
DO NOT ADVERSELY AFFECT THE FUNCTIONAL

AND STRUCTURAL INTEGRITY OF SAFETY-

RELATED STRUCTURES, SYSTEMS, AND

COMPONENTS.,

CARE SHOULD BE EXERCISED TO ENSURE FIRE IN COMPLIANCE
PROTECTION SYSTEMS ARE DESIGNED TO ASSURE

THAT THEIR RUPTURE OR INADVERTENT OPERATION

DOES NOT SIGNIFICANTLY IMPAIR THE CAPABILITY

OF SAFETY-RELATED STRUCTURES, SYSTEMS, AND

COMPONENTS.,

EXHIBIT 2-35



5

CONTAINMENT SPRAY SYSTEM
CESSAR INTERFACE REQUIREMENTS

REFERENCE: CESSAR APPENDIX 6A, SECTION 7

REQUIREMENT

MecHANICAL INTERACTION

CSS COMPONENTS SHALL BE PROPERLY

SUPPORTED SUCH THAT PIPE STRESSES AND
SUPPORT REACTIONS ARE WITHIN ALLOWABLE
LIMITS, AS DEFINED IN CESSAR Section 3.9.2.
C-E PROVIDES THE APPLICANT WITH THE LOADS
AT THE SUPPORT/STRUCTURE INTERFACE LOCA-
TIONS FOR COMPONENTS THAT C-E suppLIES,
UNDER NDRMAL, UPSET, EMERGENCY, FAULTED,
AND TEST cOoNDITIONS, C(SS PIPING AND
FITTINGS SHALL BE SeEisMmic CATEGORY I,

EXHIBIT 2-36

DESIGN FEATURE

IN COMPLIANCE



D

2)

3)

4)

CONTAINMENT SPRAY SYSTEM
SYSTEM DESCRIPTION
THE CSS MAkes USe oF THE RWT, TWO CONTAINMENT RECIRCULATION SuMps, Two CS pumps,
Two SDCHEs oF THE SHUTDOWN COCLING SYSTEM (SCS), TWO INDEPENDENT SPRAY HEADERS,
AND ASSOCIATED VALVES, PIPING AND INSTRUMENTATION,

THe CSS PROVIDES COOLING SPRAYS OF BORATED WATER FROM THE UPPER REGIONS OF THE CON-
TAINMENT TO REDUCE CONTAINMENT PRESSURE AND TEMPERATURE DURING EITHER A MAJOR LOCA
OR A MAJOR STEAM LINE BREAK INCIDENT INSIDE CONTAINMENT. THE SPRAY FLOW IS PRO-
VIDED BY THE (S PUMPS WHICH TAKE SUCTION FROM THE RWT DURING THE INJECTION MODE AND
FROM THE CONTAINMENT RECIRCULATION SUMPS DURING THE RECIRCULATION MODE OF OPERATION,

THE PUMPS DISCHARGE INTO THE CONTAINMENT ATMOSPHERE THROUGH THE SDCHES AND THE SPRAY
CONTROL VALVES TO A DUAL SET OF SPRAY NOZZLE HEADERS., THE MAIN SPRAY HEADERS ARE
LOCATED IN THE UPPER PART OF THE CONTAINMENT BUILDING TC ALLOW THE FALLING SPRAY
DROPLETS TIME TO REACH THERMAL EQUILIBRIUM WITH THE STEAM-AIR ATMOSPHERE. ADDI-
TIONALLY, AUXILIARY SPRAY HEADERS ARE LOCATED BELOW CONCRETE DECKS AT ELEVATION

140 F7 AND 120 FT TO PROVIDE SPRAY COVERAGE TC CONTAINMENT VOLUMES NOT REACHED

8Y THE MAIN SPRAY, THE CONDENSATION OF THE STEAM BY THE FALLING SPRAY RESULTS IN

A REDUCTICHN OF CONTAINMENT PRESSURE AND TEMPERATURE.

THE FOLLOWING SPRAY NOZZLES ARE USED:

MAIN SPRAY HEADERS: 230 HOLLOW CONE RAMP BOTTOM, Spraco No. 17071417 (PEr TRAIN)
AUXILIARY SPRAY HEADERS: 80 HOLLOW CONE RAMP BOTTOM, Spraco No. 17651308 (PEr TRAIN)

EXHIBIT 2-37



5)

6)

CONTAINMENT SPRAY SYSTEM
SYSTEM DESCRIPTION .

THE CSS 1s INITIATED BY A CSAS WHICH OCCURS ON HIGH-HIGH CONTAINMENT PRESSURE, THE
SIGNAL STARTS THE CS PUMPS AND OPENS THE SPRAY CONTROL VALVES TO THE CONTAINMENT,

[F THE OFFSITE AC POWER SOURCES ARE LOST, THE CSS IS SHED FROM T!E OFFSITE POWER AND
THEN CONNECTED TO THE DIESEL GENERATOR (DG) EMERGENCY POWER SUPPLY IN ACCORDANCE WITH
THE ESF ACTUATION SYSTEM LOAD SEQUENCING, ONE PUMP AND ITS SPRAY CONTROL VALVE IS
CONNECTED TO EACH DG,

WHEN A Low RWT LEVEL 1S REACHED, A RECIRCULATION ACTUATION SIGNAL (RAS) 1S GENERATED
AND THE PUMP SUCTION IS AUTOMATICALLY TRANSFERRED TO CONTAINMENT RECTRCULATIiON

SUMPS TO MAINTAIN CONTINUOUS CONTAINMENT SPRAY, THE RECIRCULATED SUMP WATE" IS
cooLeD BY THE SDCHES PRIOR TO DISCHARGE INTO THE CONTAINMENT ATMOSPHERE, ONCE
INITIATED, RECIRCULATION SPRAY CONTINUES UNT(L TERMINATED OR MODIFIED BY THE
OPERATOR,

EXHIBIT 2-38
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CONTAINMENT SPRAY SYSTEM
OPERATION .

PLANT STARTUP

1) DURING PLANT STARTUP, PRIOR TO REACHING THE MAXIMUM ALLOWABLE SHUTDOWN COOLING
PRESSURE OR TEMPERATURE, THE SCS IS SECURED AND THEN REALIGNED TO THE AUTOMATIC
CSS INITIATION CONFIGURATION., THE CSAS BLock 1s REMOVED., THE CSS 1S NOW READY
FOR NORMAL PLANT OPERATION,

NormAL QPERATION

1) DURING NORMAL OPERATION, THE CSS IS IN THE STANDBY CONDITION ALIGNED FOR POSSIBLE
EMERGENCY OPERATION., DURING THIS PERIOD NO CSS EQUIPMENT IS OPERATING.

EXHIBIT 2-39



CONTAINMENT™ SPRAY SYSTEM
OPERATION
PLANT SHUTDOWN
1)  Tue CSS REMAINS ALIGNED FOR CONTAINMENT SPRAYING THROUGH THE SDCHES UNTIL SHUTDOWN

2)

3)

4)

COOLING IS INITIATED.

DURING SHUTDOWN COOLING OPERATIONS, WHILE THE RCS TEMPERATURE 1S BETWEEN APPROX-
IMATELY 200F anp 350F, THe CSS VALVE ALIGNMENT IS MODIFIED IN SUCH A MANNER AS TO
ALLow THE SDCHES To BE USED FOR REMOVING CORE DECAY HEAT WITHOUT HAMPERING THE
CAPABILITY OF THE CSS TO PERFORM ITS SAFETY FUNCTION,

WHEN THE RCS TEMPERATURE 1S BELow 200F (rypicaLLy 170F) anp THE RCS PRESSURE IS EQUAL
TO OR LESS THAN 350 psiA, THE CS PUMPS ARE REALIGNED TO PROVIDF ADDITIOWAL FLOW
THROUGH THE SDCHEs,

SHUTDOWN COOLING 1S CONTINUED USING THE LOW PRESSURE SAFETY INJECTION (LPSI) AnD
CS PUMPS UNTIL THE REFUELING TEMPERATURE OF 125F 1S ATTAINED,

EXHIBIT 2-40



CONTAINMENT SPRAY SYSTEM
OPERATION '

EMERGENCY OPERATION

D

CONTAINMENT SPRAY 1S AUTOMATICALLY INITIATED BY THE HIGH-HIGH CONTAINMENT PRESSURE
(10 ps16) sieoNAL, THE CSAS starTs THE CS PUMPS AND OPENS THE SPRAY ISOLATION VALVES,
CONTAINMENT SPRAY CAN ALSO BE INITIATED MANUALLY. THE CS PUMPS INITIALLY TAKE
sUCTION FROM THE RWT, WHEN A LOW LEVEL 1S REACHED IN THE RWT, A LOW LEVEL SIGNAL
GENERATES A RAS WHICH AUTOMATICALLY TRANSFERS THE PUMP SUCTION TO THE CONTAINMENT
suMp. OFERATOR ACTION CLOSES THE VALVES AT THE OUTLET OF THE RWT, DurinG THE
RECIRCULATION MODE, THE SPRAY WATER 1S COOLED BY THE SDCHES PRIOR TO DISCHARGE INTO
THE CONTAINMENT,

EXHIBIT 2-41



STANDARD REVIEW PLAN
6.2.2 REV 2

|

GENERAL
DESIGN
CRITERIA

-
|

REGULATORY
GUIDES

GDC-38, HEAT REMOVAL

1.1, POSITIVE SUCTION HEAD

GDC-39, INSPECTION

1.26, QUALITY CLASS

GDC-40, TESTING

1.29, SEISMIC CLASS

GDC-50, CONTAINMENT DESIGN |

1.82, SUNPS

STANDARD REVIEW PLAN 6.2.2 REV. 2

FIGURE 2-10
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D

REQUIREMENT

SRP_ACCEPTANCE CRITERIA
SRP 6.2.2 CONTAINMENT SPRAY SYSTEM '

THe CSS SHOULD MEET THE REDUNDANCY AND
POWER SOURCE REQUIREMENTS FOR AN ESF;
1.E., THE SYSTEMS SHOULD BE DESIGNED TO
ACCOMMODATE A SINGLE ACTIVE FAILURE

WITHOUT LOSS OF FUNCTION,

EXHIBIT 2-42

1

DESIGN FEATURE

IN COMPLIANCE, REDUNDANT HEAT
REMOVAL TRAINS ARE PROVIDED, THE
SYSTEM IS CAPABLE OF WITHSTANDING A
SINGLE ACTIVE FAILURE WITHOUT LOSS
OF FUNCTION,



2)

SRP_ACCEPTANCE CRITERIA
SRP 6,2,2 CONTAINMENT SPRAY SYSTEM (CONT'D)

REQUIREMENT

THE RECIRCULATION SPRAY SYSTEM IS
REQUIRED TO CIRCULATE WATER IN THE
CONTAINMENT IN THE LONG TERM
FOLLOWING A LOCA AND SHOULD BE
DESIGNED TO ACCOMPLISH THIS WITHOUT
PUMP CAVITATION OCCURRING, THEREFORE,
THE NPSH AVAILABLE TO THE RECIRCULA-
TION PUMPS SHOULD BE GREATER THAN THE
REQUIRED NPSH, A SUPPORTING ANALYSIS
SHOULD BE PRESENTED IN SUFFICIENT
DETAIL TO PERMIT THE STAFF TO DETER-
MINE THE ADEQUACY OF THE ANALYSIS

AND SHOULD SHOW THAT THE AVAILABLE
NPSH 1S GREATER THAN THE REQUIRED
NPSH,

DESIGN FEATURE

IN coMPLIANCE, ANALYSES OF THE NPSHA
WERE MADE BASED ON THE CONTAINMENT
PRESSURE EQUAL TO THE SUMP WATER VAPOR
PRESSURE AND HAVE SHOWN THAT ADEQUATE
NPSH 1S AVAILABLE FOR ALL SAFETY-RELATED
PUMPS, THE EFFECT OF THE SUMP SCREEN
ON HYDRAULICS OF THE PUMP SUCTION HAS
BEEN MODELED ON A 1:1 MODEL., VORTEXING
OR AIR ENTRAINMENT WILL NOT OCCUR WHEN
A VORTEX-BREAKING GRATING CAGE IS
INSTALLED ON THE SUCTION PIPE.

EXHIBIT 2-43



3)

SRP_ACCEPTANCE CRITERIA
SRP 6.2.2 CONTAINMENT SPRAY SYSTEM (CONT'D) ’

REQUIREMENT

ANALYSES OF THE HEAT REMOVAL CAPABILITY
OF THE SPRAY SYSTEM SHOULD BE BASED ON
THE FOLLOWING CONSIDERATIONS:

A) THE LOCATIONS OF THE SPRAY HEADERS
RELATIVE TO THE INTERNAL STRUCTURES,

B) THE ARRANGEMENT OF THE SPRAY NOZZLES

ON THE SPRAY HEADERS AND THE EXPECTED
SPRAY PATTERN,

EXHIBIT 2-44

3)

DESIGN FEATURE

IN COMPLIANCE., THE HEAT REMOVAL
CAPABILITY OF THE SPRAY SYSTEM
WAS ANALYZED BY C-E,



c)

D)

SRP_ACCEPTANCE CRITERIA
SRP 6.2,2 CONTAINMENT SPRAY SYSTEM (CONT'D) '

REQUIREMENT

THE TYPE OF SPRAY NOZZLES USED AND
THE NOZZLE ATOMIZING CAPABILITY,
1.E., THE SPRAY DROP SIZE SPECTRUM
AND MEAN DROP SIZE EMITTED FROM
EACH TYPE OF NOZZLE AS A FUNCTION
OF DIFFERENTIAL PRESSURE ACROSS
THE NOZZLE.,

THE EFFECT OF DROP RESIDENCE TIME

AND DROP SIZE ON THE HEAT REMOVAL
EFFECTIVENESS OF THE SPRAY DROPLETS
SHALL BE CONSIDERED. THE SPRAY
SYSTEMS SHOULD BE DESIGNED TO ASSURE
THAT THE SPRAY HEADER AND NOZZLE
ARRANGEMENTS PRODUCE SPRAY PATTERNS
WHICH MAXIMIZE THE CONTAINMENT VOLUME
COVERED AND MINIMIZE THE OVERLAPPING
OF THE SPRAYS,

EXHIBIT 2-45

DESIGN FEATURE

iN compLIANCE (CONT'D)



SRP_ACCEPTANCE CRITERIA
SRP 6.2.2 CONTAINMENT SPRAY SYSTEM (CONT'D)

REQUIREMENT DESIGN FEATURE

THE DESIGN HEAT REMOVAL CAPABILITY (I.E., 1) THIS REQUIREMENT IS NOT APPLICABLE
HEAT REMOVAL RATE VS, CONTAINMENT TEM- sINCE AN ESF FAN COOLING SYSTEM IS
PERATURE) OF FAN COOLERS SHOULD BE NoT PROVIDED ON THE PVNGS,
ESTABLISHED ON THE BASIS OF QUALIFICA-

TIONS TESTS ON PRODUCTION UNITS OR

ACCEPTABLE ANALYSES.,

EXHIBIT 2-46




5)

SRP_ACCEPTANCE CRITERIA ’

DESIGN FEATURE

SRP 6.2.2 CONTAINMENT SPRAY SYSTEM (CONT'D)
REQUIREMENT
THE POTENTIAL FOR SURFACE FOULING OF 5

THE SECONDARY SIDES OF THE RESIDUAL HEAT
REMOVAL EXCHANGERS BY THE COOLING WATER
OVER THE LIFE OF THE PLANT AND THE EFFECT
OF SURFACE FOULING ON THE HEAT REMOVAL
CAPACITY OF THE HEAT EXCHANGERS SHOULD BE
ANALYZED AND THE RESULTS DISCUSSED IN THE
SAR, THE ANALYSIS WILL BE ACCEPTABLE IF
IT 1S SHOWN THAT PROVISIONS SUCH AS
CLOSED COOLING WATER SYSTEMS ARE PRO-
VIDED TO PREVENT SURFACE FOULING OR
SURFACE FOULING HAS BEEN ACCOUNTED FOR IN
ESTABLISHING THE HEAT REMOVAL CAPABILITY
OF THE HEAT EXCHANGERS.

EXHIBIT 2-47

IN COMPLIANCE. SURFACE FOULING OF
THE SDCHES wAS TAKEN INTO CONSIDERA-
TION. ADDITIONALLY, THE WATER
CHEMISTRY IN THE COMPONENT COOLING
AND SERVICE WATER/ULTIMATE HEAT
SINK SYSTEMS ARE CONTROLLED BY THE
ADDITION OF CHEMICALS,



6)

7)

8)

SRP_ACCEPTANCE CRITERIA
SRP 6,2,2 CONTAINMENT SPRAY SYSTEM (CONT'D) ,

REQUIREMENT

Tue CSS sHoOuLD BE DESIGNED, FABRICATED,
ERECTED, AND TES:ED To Group B quALITY
STANDARDS, AS RECOMMENDED BY RG 1,26,

THe CSS sHOULD BE DESIGNATED SEISMIC
CATeGory |, As RecoMMmenDeD BY RG 1,29,

PROVISIONS SHOULD BE MADE IN THE DESIGN
of THE CSS FoR PERIODIC INSPECTICN AND
OPERABILITY TESTING OF THE SYSTEMS AND
SYSTEM COMPONENTS SUCH AS PUMPS, VALVES,
DUCT PRESSURE-RELIEVING DEVICES, AND
SPRAY NOZZLES., THE INSPECTION AND TEST
PROGRAM WILL BE ACCEPTABLE IF IT IS

JUDGED BY THE CONTAINMENT SYSTEMS BRANCH

TO BE CONSISTENT WITH THAT PROPOSED FOR
oTHER ESFs.

6)

7)

8)

EXHIBIT 2-48

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN coMPLIANCE, PERIODIC INSPECTION
AND TESTING OF CSS COMPONENTS CAN
BE DONE IN ACCORDANCE WITH ASME
Section XI,



9)

SRP_ACCEPTANCE CRITERIA
SRP 6.2,2 CONTAINMENT SPRAY SYSTEM \CONT'D) .

REQUIREMENT

INSTRUMENTATION SHOULD BE PROVIDED TO
MoNTITOR THE CSS AND SYSTEM COMPONENT
PERFORMANCE UNDER NORMAL AND ACCIDENT
CONDITIONS, THE INSTRUMENTATION
SHOULD BE - \PABLE OF DETERMINING
WHETHER A SYSTEM 1S PERFORMING ITS
INTENDED FUNCTION, OR A SYSTEM TRAIN
OR COMPONENT 1S MALFUNCTIONING AND
SHOULD 3E 1SOLATED.

9)

EXHIBIT 2-49

DESIGN FEATURE

IN COMPLIANCE, SAFETY-RELATED
INSTRUMENTATICN IS PROVIDED FOR THE
CSS AND SYSTEMS WITH wHicH THE CSS
INTERFACES ON A SASETY BASIS,



10)

SRP_ACCEPTANCE CRITERIA
SRP 6.2.2 CONTAINMENT SPRAY SYSTEM (CONT'D) "
REQUIREMENT DESIGN FEATURE
PROVISIONS SHOULD BE MADE TO ALLOW 10) IN COMPLIANCE. THE CONTAINMENT

DRAINAGE OF SPRAY AND EMERGENCY CORE
COOLING WATER TO THE RECIRCULATION
SUMPS. THE DESIGN OF PROTECTIVE
SCREEN ASSEMBLIES AROUND RECIPCULATION
PIPING SUCTION POINTS WILL BE
ACCEPTABLE IF IT IS CAPABLE OF PRE-
VENTING DEBRIS FROM ENTERING THE
RECIRCULATING PIPING,

EXHIBIT 2-50

RECIRCULATION SUMP AND SCREENS
ARE DESIGNED IN CONFORMANCE WITH
RG 1.82 anp THE C-E REQUIREMENT
FOR A SCREEN OPENING OF 0.09 1IN,



SRP_ACCEPTANCE CRITERIA
GDC 38, CONTAINMENT HEAT REMOVAL

REQUIREMENT

A SYSTEM TO REMGVT HEAT FROM THE REACTOR CONTAINMENI SHALL
BE PROVIDED, THE S/STEM SAFETY FUNCTION SHALL BE TO REDUCE
RAPIDLY, CONSISTENT WITH THE FUNCTIONING OF OTHER ASSOCIATED
SYSTEMS, THE CONTAINMENT PRESSURE AND TEMPERATURE FOLLOWING
ANY LOCA AND MAINTAIN THEM AT ACCEPTABLY LOW LEVELS,

SUITABLE REDUNDANCY IN COMPONENTS AND FEATURES, AND SUITABLE
INTERCONNECTIONS, LEAK DETECTION, ISOLATION, AND CONTAINMENT
CAPABILITIES SHALL BE PROVIDED TO ASS“RE THAT FOR ONSITE
ELECTRIC POWER SYSTEM OPERATION (ASSUMING OFFSITE POWER IS
NOT AVAILABLE) AND FOR OFFSITE ELECTRIC POWER SYSTEM OPERA-
TION (ASSUMING ONSITE POWER IS NOT AVAILABLE) THE SYSTEM

SAFETY FUNCTION CAN BE ACCOMPLISHED, ASSUMING A SINGLE FAILURE,

EXHIBIT 2-51

DESIGN FEATURE

IN compPLIANCE, THE
SYSTEM HEAT REMOVAL

CAPABILITY WAS ANALYZED
BY C-E '



GDC 39, INSPECTION
REQUIREMENT

THE CONTAINMENT HEAT REMOVAL SYSTEM SHALL BE DESIGNED
TO PERMIT APPROPRIATE PERIODIC INSPECTION OF SYSTEM
COMPONENTS.,

EXHIBIT 2-52

DESION FEATURE

IN COMPLIANCE



GDC 40, TESTING

REQUIREMENT

THE CONTAINMENT HEAT REMOVAL SYSTEM SHALL BE DESIGNED TO
PERMIT APPROPRIATE PERIODIC PRESSURE AND FUNCTIONAL TEST-
ING TO ASSURE (1) THE STRUCTURAL AND LEAKTIGHT INTEGRITY
OF ITS COMPONENTS, (2) THE OPERABILITY AND PERFORMANCE
OF THE ACTIVE COMPONENTS OF THE SYSTEM, AND (3) THE
OPERABILITY OF THE SYSTEM AS A WHOLE, AND, UNDER CONDI-
TIONS AS CLOSE TO THE DESIGN AS PRACTICAL, THE PERFOR-
MANCE OF THE FULL OPERATIONAL SEQUENCE THAT BRINGS THE
SYSTEM INTO OPERATION, INCLUDING OPERATION OF APPLICABLE
PORTIONS OF THE PROTECTION SYSTEM, THE TRANSFER BETWEEN
NORMAL AND EMERGENCY POWER SOURCES, AND THE OPERATION OF
THE ASSOCIATED COOLING WATER SYSTEM,

EXHIBIT 2-53

DESIGN FEATURE

IN COMPLIANCE



GDC 50, CONTAINMENT DESIGW

REQUIREMENT

THE REACTOR CONTAINMENT STRUCTURE, INCLUDING ACCESS OPENINGS,
PENETRATIONS, AND THE CONTAINMENT HEAT REMOVAL SYSTEM, SHALL
BE DESIGNED SO THAT THE CONTAINMENT STRUCTURE AND ITS INTERNAL
COMPARTMENTS CAN ACCOMMODATE, WITHOUT EXCEEDING THE DESIGN
LEAKAGE RATE AND WITH SUFFICIENT MARGIN, THE CALCULATED PRES-
SURE AND TEMPERATURE CONDITIONS RESULTING FROM ANY LOCA., THis
MARGIN SHALL REFLECT CONSIDERATION OF (1) THE EFFECTS OF
POTENTIAL ENERGY SOURCES THAT HAVE NOT BEEN INCLUDED IN THE
DETERMINATION OF THE PEAK CONDITIONS, SUCH AS ENERGY IN STEAM
GENERATORS AND, AS REQUIRED By 10CFR50.44, ENERGY FROM METAL-
WATER AND OTHER CHEMICAL REACTIONS THAT MAY RESULT FROM DEGRA-
DATION, BUT NOT TOTAL FAILURE, OF EMERGENCY CORE COOLING
FUNCTIONING; (2) THE LIMITED EXPERIENCE AND EXPERIMENTAL DATA
AVAILABLE FOR DEFINING ACCIDENT PHENOMENA AND CONTAINMENT
RESPONSES; AND (3) THE CONSERVATISM OF THE CALCULATIONAL MODEL.
AND INPUT PARAMSTERS,

EXHIBIT 2-54

DESIGN FEATURE

IN COMPLIANCE



SRP ACCEPTANCE CRITERIA

RG 1.1, NET POSITIVE SUCTION HEAD FOR EMERGENCY CO
HEAT REMOVAL SYSTEM PUMPS

REQUIREMENT

EMERGENCY CORE COOLING AND CONTAINMENT
HEAT REMOVAL SYSTEMS SHOULD BE DESIGNED
so0 THAT ADCQUATE NPSH 1s PROVIDED TO
SYSTEM PUMPS ASSUMING MAXIMUM EXPECTED
TEMPERATURES OF PUMPED FLUIDS AND NO
INCREASE IN CONTAINMENT PRESSURE FROM
THAT PRESENT PRIOR TO POoSTULATED LOCAs,

EXHIBIT 2-55

RE COOLING AND CONTAINMENT

DESION FEATURE

IN compLIANCE, THE NPSH 1s con-
SERVATIVELY CALCULATED BASED ON

THE ASSUMPTION THAT THE CONTAINMENT
PRESSURE EQUALS THE VAPOR PRESSURE
OF SUMP WATER,



SRP_ACCEPTANCE CRITERIA
RG 1.26, QUALITY GROUP CLASSIFICATIONS

REQUIREMENT

SYSTEMS OR PORTIONS OF SYSTEMS IMPORTANT
TO SAFETY THAT ARE DESIGNED FOR POST-
ACCIDENT CONTAINMENT HEAT REMOVAL SHALL
MEET THE REQUIREMENTS oF ASME B&PV Cobe,
Section 111, CrLass 2.

EXHIBIT 2-56

DESIGN FEATURE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

RG 1.29, SEISMIC CLASSIFICATIONS

REQUIREMENT DESIGN FEATURE

SYSTEMS OR PORTIONS OF SYSTEMS THAT ARE IN COMPLIANCE
REQUIRED FOR POST-ACCIDENT CONTAINMENT

HEAT REMOYVAL SHALL BE DESIGNATED S''ISMIC

CAT=GORY | AND BE DESIGNED TO WITHSTAND

THE EFFECTS OF THE SSE AND REMAIN FUNC-

TIONAL, [HE QUALITY ASSURANCE REQUIRE-

MENTS OF AppenDix B Tto 10CFR50 sHALL

APPLY,

EXHIBIT 2-57




SRP_ACCEPTANCE CRITERIA

RG 1.82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS

D

2)

REQUIREMENT

A MINIMUM OF TWO SUMPS SHOULD BE PRO-
VIDED, EACH WITH SUFFICIENT CAPACITY
TO SFRVE ONE OF THE REDUNDANT HALVES
ofF THE ECCS AnND CSS sySTEMs,

THE REDUNDANT SUMPS SHOULD BE PHYSICALLY
SEPARATED FROM EACH OTHER AND FROM
HIGH-ENERGY PIPING SYSTEMS BY STRUC-
TURAL BARRIERS, TO THE EXTENT

PRACTICAL, TO PRECLUDE DAMAGE TO THE
SUMP INTAKE FILTERS BY WHIPPING PIPES

OR HIGH-VELOCITY JETS OF WATER OR STEAM,

EXHIBIT 2-58

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
RG 1.82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT DESIGN FEATURE
3) THE SUMPS SHOULD BE LOCATED ON THE IN COMPLIANCE, SUMPS LOCATED IN THE
OWEST FLOOR ELEVATION iN THE CONTAIN- LOWEST FLOOR OF THE CONTAINMENT BUILD-
MENT EXCLUSIVE OF THE REACTOR VESSEL ING, AT ELEVATION 80 FT, ARE PROTECTED
CAVITY. AT A MINIMUM, THE SUMP INTAKE BY A TRASH RACK AND TWO SCREENS, THE
SHOULD BE PROTECTED BY TWO SCREENS: SUMP SCREENS ARE PLACE. ON A 3 IN, HIGH
(1) AN OUTER TRASH RACK AND (2) A FINE CURB.

INNER SCREEN, THE SUMP SCREENS SHOULD
NOT BE DEPRESSED BELOW THE FLOOR

ELEVATION,

4) THE FLOOR LEVEL IN THE VICINITY OF THE IN COMPLIANCE., THE FLOOR LEVEL IN THE
COOLANT SUMP LOCATION SHOULD SLOPE SUMP VICINITY SLOPES TOWARD LOCAL FLOOR
GRADUALLY DOWN AWAY FROM THE SUMP, DRAINS,

EXHIBIT 2-59



9 2 @

SRP_ACCEPTANCE CRITERIA

RG 1,82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT DESIGN FEATURE
5) ALL DRAINS FROM THE UPPER REGIONS OF THE IN compLIANCE., NO DRAINS FROM UPPER
REACTOR BUILDII!G SHCULD TERMINATE IN REGIONS IMPINGE ON THE SCREEN
SUCH A MANNER THAT DIRECT STREAMS OF ASSEMBLIES,

WATER, WHICH MAY CONTAIN ENTRAINED
DEBRIS, WILL NOT IMPINGE ON THE FILTER

ASSEMBLIES,

6) A VERTICALLY MOUNTED OUTER TRASH RACK IN coMmPLIANCE. THE TRASH RACK 1S
SHOULD BE PROVIDED TO PREVENT LARGE CONSTRUCTED FROM STANDARD
DEBRIS FROM REACHING THE FINE INNER 2-1/4 1N, x 3/16 IN. GRATING.

SCREEN, THE STRENGTH OF THE TRASH

RACK SHOULD BE CONSIDERED IN PROTECTING
THE INNER SCREEN FROM MISSILES AND
LARGE DEBRIS.

EXHIBIT 2-60



7)

3)

SRP_ACCEPTANCE CRITERIA
RG 1.82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT

A VERTICALLY MOUNTED FINE INNER SCREEN
SHOULD BE PROV DED, THE DESIGN COOLANT
VELOCITY AT THE INNER SCREEN SHOULD BE
APPROXIMATELY 6 cM/s (0.2 F1/s). THE
AVAILABLE SURFACE AREA USED IN
DETERMINING THE DESIGN COOLANT VELOCITY
SHOULD BE BASED ON ONE-HALF OF THE FREE
SURFACE AREA OF THE FINE INNER SCREEN
TO CONSERVATIVELY ACCOUNT FOR PARTIAL
BLOCKAGE., ONLY THE VERTICAL SCREENS
SHOULD BE CONSIDERED IN DETERMINING
AVAILABLE SURFACE AREA.

A soLID TOP DECK 1S PREFERABLE, AND THE
TOP DECK SHOULD BE DESIGNED TO BE FULLY
sUBMERGED AFTER A LOCA AND COMPLETION
OF THE SAFETY INJECTION,

EXHIBIT 2-61

DESIGN FEATURE

IN cuMPLIANCE, THE DESIGN VELOCITY

FOR A 50% PLUGGED FINE INNER SCREEN
(STAINLFSS STEEL WIRE CLOTH WITH

0.09 1. opeNinGs) 1s 0,18 F1/s. THE
DESIGN VELOCiTY AT A 507 PLUGGED OUTER
COARSE SCREEN (STAINLESS STEEL WIRE
cLoTH WITH 0,5 IN, OPENINGS) 1S

0.18 F1/s. VerociTy AT A 50% PLUGGED
TRASH RACK 1S 0,17 F1/s. ONLY VERTICAL
SCREENS ARE PROVIDED,

IN coM»LIANCE, A SOLID TOP DECK IS
PROV'DED AND WILL BE SUBMERGED DURING
THE RECIRCULATION MODE OF OPERATION AT
MINIMUM WATER LEVEL CONDITIONS,



9

10)

11)

SRP_ACCEPTANCE CRITERIA
RG 1.82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT

THE TRASH RACK AND SChc€NS SHOULD BE
DESIGNED TC WITHSTAND THE VIBRATORY
MOTION OF SEISMIC EVENTS WITHOUT LOSS
OF STRUCTURAL INTEGRITY,

THE SIZE OF OPENINGS IN THE FINE SCREEN
SHOULD BE BASED ON THE MINIMUM RESTRIC-
TIONS FOUND IN SYSTEMS SERVED BY THE
SUMP, THE MINIMUM RESTRICTION SHOULD
TAKE INTO ACCOUNT THE OVERALL OPER-
ABILITY OF THE SYSTEM SERVED,

PUMP INTAKE LOCATIONS IN THE SUMP SHOULD
BE CAREFULLY CONSIDERED TO PREVENT
DEGRADING EFFECTS SUCH AS VORTEXING ON
THE PUMP PERFORMANCE.

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE, THE MAXIMUM FINE SCREEN
oPENING OF 0,09 1N, saTIsFiES C-E
REQUIREMENTS ON SUMP SCREEN DESIGN,

IN COMPLIANCE

EXHIBIT 2-62



SRP_ACCEPTANCE CRITERIA

RG 1,82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT DESIGN FEATURE
12) MATERIALS FOR TRASH RACKS AND SCREENS IN COMPLIANCE, THE ENTIRE SCREEN IS
SHOULD BE SELECTED TO AVOID DEGRADA- FABRICATED “ROM AUSTENITIC STAINLESS
TION DURING PERIODS OF INACTIVITY AND STEEL WHICH HAS A LOW SENSITIVITY TO
OPERATION AND SHOULD HAVE A LOW SPRAY-INDUCED CORROSION AND WILL NOT
SENSITIVITY 70O ADVERSE EFFECTS SUCH BE ADVERSELY AFFECTED BY PERIODS
AS STRESS-ASSISTED CORROSION THAT MAY OF INACTIVITY,

BE INDUCED BY THE CHEMICALLY REACTIVE
sPRAY DURING LOCA CONDITIONS,

13) THE TRASH RACK AND SCREEN STRUCTURE IN COMPLIANCE. A MANHOLE 1S PROVIDED
SHOULD INCLUDE ACCESS OPENINGS TO IN THE TOP DECK TO FACILITATE ACCESS
FACILITATE INSPECTION OF THE STRUCTURE INTO THE SUMP AND SUCTION INTAKE
AND PUMP SUCTION INTAKE, STRUCTURES,

EXHIBIT 2-63



14)

SRP_ACCEPTANCE CRITERIA
RG 1.82, SUMPS FOR EMERGENCY CORE COOLING AND CONTAINMENT SPRAY SYSTEMS (CONT'D)

REQUIREMENT

INSERVICE INSPECTION REQUIREMENTS FOR
COOLANT SUMP COMPONENTS (TRASH RACKS,
SCREENS, AND PUMP SUCTION INLETS)
SHOULD INCLUDE THE FOLLOWING:

A, COOLANT SUMP COMPONENTS SHOULD
BE INSPECTED DURING EVERY
REFUELING PERIOD DOWNTIME, AND

B. THE INSPECTION SHOULD BE A
VISUAL EXAMINATION OF THE
COMPONENTS FOR EVIDENCE OF
STRUCTURAL DISTRESS OR
CORROSI0ON,

EXHIBIT 2-64

DESIGN FEATURE

IN COMPLIANCE, 1HE MANHOLE
FACILITATES ACCESS FOR INSPEC-
TION OF INSIDE SCREEN PARTS,
ADEQUATE SPACE 1S PROVIDED
AROUND THE SCREEN TO FACILITATE
UNOBSTRUCTED INSPECTION OF THE
OUTSIDE SCREENS,



CONTAINMENT SPRAY SYSTEM ‘
NUREG-0737

ITEM I1.F.1, SUBPART 4

REQUIREMENT

A CONTINUOUS INDICATION OF CONTAINMENT
PRESSURE SHALL BE PROVIDED IN THE CONTROL
ROOM OF EACH OPERATING REACTOR, MEASURE-
MENT AND INDICATION CAPABILITY SHALL
INCLUDE THREE TIMES THE DESIGN PRESSURE
OF THE CONTAINMENT FOR CONCRETE, FOUR
TIMES THE DESIGN PRESSURE FOR STEEL, AND
-5 PSIG FOR ALL CONTAINMENTS,

EXHIBIT 2-65

DESIGN FEATURE

IN coMpPLIANCE, CONTAINMENT PRESSURE
IS MONITORED OVER THE RANGE -5 TO

180 PS1G BY REDUNDANT INSTRUMENTATION
HAVING CLASS 1E POWER, WITH RECORDING
oN CHANNEL A,



CONTAINMENT SFRAY SYSTEM !

NUREG-0737

ITEM 11.F.1, SUBPART 5
REQUIREMENT

A CONTINUOUS INDICATION OF CONTAINMENT WATER

LEVEL SHALL BE PROVIDED IN THE CONTROL ROOM

FOR ALL PLANTS, P NARROW RANGE INSTRUMENT
SHALL BE PROVIDED FOR PWRS AND COVER THE
RANGE FROM THE BOTTOM TO THE TOP OF THE
CONTAINMENT SUMP, A WIDE RANGE INSTRUMENT
SHALL ALSO BE PROVIDED FOR PWRS AND SHALL
COVER THE RANGE FROM THE BOTTOM OF THE
CONTAINMENT TO THE ELEVATION EQUIVALENT

10 A 600,000 cALLON cAPACITY. For BWRs,

A WIDE RANGE INSTRUMENT SHALL BE PROVIDED
AND COVER THE RANGE FROM THE BOTTOM TO

S FEET ABOVE THE NORMAL WATER LEVEL OF

THE SUPPRESSION POOL,

DESIGN FEATURE

IN COMPLIANCE, A NARROW RANGE

INSTRUMENT READING FROM THE BOTTOM TO

+6 IN., ABOVE THE SUMP IS PROVIDED FOR
EACH CONTAINMENT RADWASTE SUMP, THE
INSTRUMENTS ARE NON-1E, MAVING A RELIABLE
POWER SOURCE, AND ARE QUALIFIED TO A POST-
LOCA ENVIRONMENT. REDUNDANT, WIDE-RANGE
INSTRUMENTS (11 FT) ReADING FROM 80 FT

6 IN, (+6 IN. ABOVE sump) TO 91 FT 6 IN,
(#6 IN., ABOVE MAXIMUM FLOOD LEVEL) ARE
PROVIDED., THE INSTRUMENTS HAVE CLass 1E
POWER WITH RECORDING ON CHANNEL A,

EXHIBIT 2-66
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1

2)

CONTAINMENT ISOLATION SYSTEM
INTRODUCTION '

THE DESIGN OBJECTIVE OF THE CONTAINMENT ISOLATION SYSTEM (CIS) 1S TO ALLUW NORMAL
OR EMERGENCY PASSAGE OF FLUIDS THROUGH THE CONTAINMENT BOUNDARY WHILE PRESERVING
THE ABILITY OF THE BOUNDARY TO PREVENT OR LIMIT THE ESCAPE OF FISSION PRODUCTS
THAT MAY RESULT FROM POSTULATED ACCIDENTS,

THe CIS 1S NOT A SPECIFIC ENGINEERED SYSTEM. EACH PIPING SYSTEM WHICH PENETRATES

THE CONTAINMENT INCORPORATES REQUIREMENTS OF THE INTEGRITY OF THE CONTAINMENT
PRESSURE BOUNDARY IN THE PENETRATION DESIGN,

EXHIBIT 3-1



1)

2)

3)

CONTAINMENT ISOLATION SYSTEM
DESIGN CRITERIA )

TWO 1SOLATiON VALVES SHALL BE PROVIDED, ONE INSIDE AND ONE OUTSIDE OF THE
CONTAINMENT,

PENETRATION LINES AND VALVES SHALL BE CONSTRUCTED To ASME III, CLass 2, Seismic
CATecory | CRITERIA,

THE DESIGN PRESSURE AND TEMPERATURES OF THE CONTAINMENT PENETRATION LINES AND THEIR

ASSOCIATED ISOLATION VALVES SHALL MEET OR EXCEED CONTAINMENT DESIGN CONDITIONS.
VALVE OPERATORS SHALI. BE DESIGNED TO THE PREVAILING ENVIRONMENTAL CONDITIONS.

EXHIBIT 3-2



D

2)

CONTAINMENT ISOLATION SYSTEM
CESSAR INTERFACES

REFERENCE: CESSAR SECTION 6.2.4.1.2
REQUIREMENT DESIGN FEATURE
| SOLATION VALVES AND PIPING SHALL BE IN COMPLIANCE
DESIGNED TO SAFETY CLASS 2 AND SEISMIC
Catecory 1.
[SOLATION VALVES AND INTERCONNECTING IN cOMPLIANCE. VALVES AND PIPING

PIPING ARE PROTECTED AGAINST
MIS.'LES.

INSIDE THE CONTAINMENT ARE LOCATED
BETWEEN THE CONTAINMENT WALL AND THE
SECONDARY SHIELD WALL, WHICH SERVES AS
A MISSILE BARRIER. THE VALVES AND PIP-
ING OUTSIDE THE CONTAINMENT ARE PRO-
TECTED BY STEEL AND CONCRETE WALLS AND
FLOORS OF ADJACENT BUILDINGS.

EXHIBIT 3-3



3)

4)

5)

CONTAINMENT ISOLATION SYSTEM
CESSAR INTERFACES (CONT'D)

REFERENCE: CESSAR SECTION 6.2.4,1.2

REQUIREMENT

[SOLATION VALVES AND PIPING SHALL BE
PROTECTED AGAINST THE EFFECTS OF PIPE
WHIP AND JET IMPINGEMENT.

THE MAXIMUM ALLOWABLE PARTICLE SIZE
IN THE WATER FROM THE CONTAINMENT
SUMP SHALL BE LIMITED.

ISOLATION VALVES SHALL BE DESIGNED TO
OPERATE UNDER ENVIRONMENTAL CONDITIONS
AND TO FULFILL THEIR SAFETY-RELATED
FUNCTION UNDER POST-ACCIDENT ENVIRON-
MENTAL CONDITIONS.

DESIGN FEATURE

IN COMPLIANCE. SEPARATION FROM HIGH
ENERGY LINES, PIPE WHIP RESTRAINTS, AND
BARRIERS ARE PROVIDED WHERE APPROPRIATE.

IN COMPLIANCE. SUCTION SCREENS ARE PRO-
VIDED IN THE CONTAINMENT SUMP.

IN COMPLIANCE

EXHIBIT 3-4




6)

7)

3)

CONTAINMENT ISOLATION SYSTEM
CESSAR INTERFACES (CONT'D) 9

REFERENCE: CESSAR SECTION 6.2.4.1.2

REQUIREMENT

[SOLATION VALVES AND PIPING SHALL BE
QUALIFIED To ASME 111, Crass 2.

VALVE OPERATORS AND POWER SOURCES SHALL
BE SELECTED FOR CESSAR scope 1SOLATION
VALVES CONSISTENT WITH THEIR REQUIRED
SAFETY FUNCTION,

CONTROLS FOR ISOLATION VALVES SHALL BE
DESIGNED TO ACTUATE REMOTE MANUAL,
AUTOMATICALLY, OR MANUALLY LOCALLY,

DESIGN FEATURE
IN coMPLIANCE
IN cOMPLIANCE., THE OPERATORS ARE SUP-

PLIED BY C-E, THE INTERFACE REQUIRE-
MENTS FOR POWER SOURCES ARE SATISFIED.

IN COMPLIANCE. REMOTE AND AUTOMATIC
CONTROL IS PROVIDED.,

EXHIBIT 3-5



1

2)

3)

CONTAINMENT ISOLATION SYSTEM
SYSTEM DESCRIPTION .

THE CIS CONSISTS OF PIPING PENETRATIONS, PIPE, VALVES AND TEST COM:ITCTIONS TO CONTROL
THE PASSAGE OF FLUIDS THROUGH THE CONTAINMENT BOUNDARY AND TO TEST THE BOUNDARY
LEAKAGE,

SIX BASIC TYPES OF PENETRATION ARRANGEMENTS ARE USED:

A. NORMALLY IN A CLOSED, OR ISOLATED, POSITION

B. NORMALLY OPERATING, CLOSED UPON A CONTAINMENT ISOLATION ACTUATION siGNAL (CIAS),
MAIN STEAM 1SOLATTION SIGNAL (MSIS), AUXILIARY FEEDWATER ACTUATION SI1GNAL (AFAS),
SAFETY INJECTION ACTUATION SIGNAL (SIAS), OR REMOTE MANUAL

C., NorMALLY cLOSED, OPEN ON A SIAS, AFAS, CONTAINMENT SPRAY ACTUATION SIGNAL
(CSAS), OR RECIRCULATION ACTUATION SI1GNAL (RAS)

D. PART OF THE CLOSED SECONDARY SIDE OF THE STEAM GENERATORS
E. INSTRUMENT CONNECTIONS FOR CONTAINMENT PRESSURE
F. FLANGED CONNECTIONS AND PERSONNEL LOCKS

C-F DEFINES THE SYSTEMS AND POSITIO™S OF ISOLATION VALVES FOR THEIR SCOPE OF SUPPLY.
PENETRATIONS FOR SUPPORT SYSTEMS FALL INTO ONE OF THE ABOVE CATEGORIES, THE PVNGS
FinaL SAFeTY ANALYSIS ReporT (FSAR), Section 6.2.4, DESCRIBES EACH PENETRATION IN
DETAIL.

EXHIBIT 3-6



INSIDE CONTAINMENT OUTSIDE CONTAINMENT
E"..' "
n. o'.'ﬁ
=5
T °‘ DT Lip
Lip T e L p UT)
LEGEND:
D = DRAIN
T = TEST
V = VENT TYPE “A” PENETRATION ARRANGEMENT

(TYPICAL FOR SERVICE AIR, FIRE PROTECTION
AND DEMINERALIZED WATER)

FIGURE 3-1



INSIDE CONTAINMENT OUTSINDE CONTAINMENT
~ —4 CIAS A, — —§ CIAS
CLOSES e CLOSES
M) [
D..\ ;.f
LIT,D g LT LD

\ TYPE “B” PENETRATION ARRANGEMENT
(TYPiCAL FOR COOLIN WATER, LETDOWN LINE, REACTOR
DRAIN TANK VENT, CONTAINMENT PURGE (BUTTERFLY VALVES),
AND RADWASTE SUMP DISCHARGE)

FIGURE 3-2




INSIDE CONTAINMENT OUTSIDE CONTAINMENT
b . v CSAS,SIAS OPENS v
.2 I
2 ..\' Ty
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TYPE “C” PENETRATION ARRANGEMENT
(TYPICAL FOR SAFETY INJECTION, CONTAINMENT
SPRAY, AND RECIRCULATION SUMP PIPING)

FIGURE 3-3



.4 STACK

=3 ﬁ-' o8
5 cLoses
i i

STEAM 53
GENERATOR

44 mSIS
. C’ 0SES

TRAP AFAS
4 opews
'o_ . M ¥
o) - —
3 STACK

TRAP

-

TYPE “D” PENETRATION ARRANGEMENT
FOR MAIN STEAM LINES :

FIGURE 34




INSIDE CONTAINMENT

.” ! MSIS
hee CLOSES 7

A\

4

OUTSIDE CONTAINMENT

—Af—4 MSIS
- CLOSES '

5 CIAS

CLOSES

1% o DX
: ;’
f* Jy0

bl
MSIS
r CLOSES
1

! J\A % :':.""'-‘1
* ‘o
b,
1 e

¥ &l LD
Y LD oo

DG—k-

AFAS § ;(i: *
OPENS -

—DaC—DaCH| 0

AFAS
OPENS

Ppod—Pg—

L

a
I ' -":‘ —
e.. 9 v
s
b.-.o
o»O'
L-_"{/ f 5o %o
" .-
.'Q.‘
.".j
y..‘o.
W
(W .ty

TYPE “"D” PENETRATION ARRANGEMENT

f—@ —DadH| 0

Ped—Pott

FOR MAIN FEEDWATER AND AUXILIARY FEEDWATER LINES

FIGURE 3-5

o



INSIDE CONTAINMENT _ OUTSIDE CONTAINMENT

HOTE
L .
i @
|l
s S
- - —Dack ——,

el

TYPE “E” PENETRATION ARRANGEMENT
FOR CONTAINMENT BLDG PRESSURE MONITORS

FIGURE 3-6



.0
INSIDE CONTAINMENT v '..1 OUTSIDE CONTAINMENT
ity
SEE DETAIL 0 SEE DETAIL
TEST CONNECTION _e. % 4
N R W S0 0y m——
SEAL Ny s | £ 7531 TEST CONNECTION
— N\ &N N\ | ;..j

/DETAIL

TYPE “F” PENETRAT'ON ARRANGEMENT
TYPICAL FOR PERSONNEL HATCHES
(DETAIL TYPICAL FOR BLIND FLANGED PENETRATIONS)

FIGURE 3-7



D

2)

CONTAINMENT ISTIATION SYSTEM
SYSTEM OPERATION

CONTAINMENT PRESSURE 1S MONITORED BY FOUR DIFFERENT PRESSURE INSTRUMENTS. UPoN
DETECTION OF HIGH CONTAINMENT PRESSURE (5 PSIG) BY ANY TWO INSTRUMENTS, OR UPON
PRESSIRIZER LOW PRESSURE (<1685 psic), A CIAS 1s GENERATED.

A CIAS CLOSES THE APPROPRIATE VALVES. THE FOLLOWING VALVES HAVE PENETRATION
VALVES ACTUATED BY A CIAS:

CoNTAINMENT HVAC (RADIATION MONITORS)

CONTAINMENT PURGE (ALSO cLOSED BY CPIAS HIGH RADIATION)
SERVICE GAS (NITROGEN)

CHILLED WATER SYSTEM

INSTRUMENT AIR

NucLEAR (COMPONENT) COOLING WAT.R

HYDROGEN CONTROL

CHEMICAL AND VOLUME CONTROL

SECONDARY SAMPLING

EXHIBIT 3-7



CONTAINMENT [SOLATION SYSTEM
SYSTEM OPERATION

.|
2)  OTHER SYSTEMS WHICH HAVE PENETRATICON VALVES CLOSED BY A SIAS, AFAS, or MSIS Are:

SYSTEM SIGNAL
MAIN STEAM MSIS
MAIN FEEDWATER MSIS
STEAM GENERATOR BLOWDOWN AND MSIS, AFAS or SIAS

BLOWDOWN SAMPLING
SAFETY InNJECTION TANK DRAIN SIAS

PARAMETERS WHICH GENERATE AN SIAS ALSO GENERATE A CIAS,

EXHIBIT 3-8




CONTAINMENT ISOLATION SYSTEM
SYSTEM OPERATION

4) CERTAIN PENETRATIONS ARE NOT ISOLATED FOLLOWING AN ACCIDENT:

5 IT 1S DESIRABLE TO LEAVE REACTOR COOLANT PUMP SEAL INJECTION AND CHEMICAL AND
VOLUME CONTROL SYSTEM (CVCS) CHARGING PATHS OPEN TO PROVIDE ADDITIONAL CORE
PROTECTION AFTER AN ACCIDENT IN WHICH OFFSITE POWER 1S AVAILABLE,

® CHARGING PUMPS ARE AUTOMATICALLY TRANSFERRED TO EMERGENCY POWER IN THE EVENT
THAT OFFSITE POWER IS LOST,

s UNDESIRABLE TO LOSE CHARGING OR SEAL INJECTION CAPABILITY DURING NORMAL OPERA-
110N nur 170 AN INADVERTENT CIAS. THE POTENTIAL RELEASE OF FISSION PRODUCTS
THROUGH THE PUNETRATION IS NOT A CONCERN FOR THE FOLLOWING REASONS:

(1)
(2)

(3)

(4)

FLOW 1S INTO THE CONTAINMENT AND RCS.

CHECK VALVES INSIDE THE CONTAINMENT PREVENT BACKFLOW OUT OF THE CONTAIN-
MENT IF THE CHARGING PUMPS STOP.

CONNECTING PORTIONS OF THE CVCS OUTSIDE OF CONTAINMENT ARE DESIGNED TO
SAFETY CLAass 2, Seismic CATEGORY | STANDARDS AND HAVE A DESIGN PRESSURE
WELL IN £EXCESS OF CONTAINMENT DESIGN PRESSURE.

OPERATOR HAS THE CAPABILITY OF ISOLATING THESE LINES IF CONTINUED CHARGING
OR SEAL INJECTION PROVES TO BE UNNECESSARY.

EXHIBIT 3-9



CONTAINMENT ISOLATION SYSTEM
SYSTEM OPERATION
THE MAIN STEAM AND FEEDWATER SYSTEMS, WHILE NOT ESSENTIAL, AID IN HEAT REMOVAL
DURING A SMALL LOCA. THESE SYSTEMS SHOULD NOT BE I1SOLATED BY A CIAS GENERATED
ON LOW PRESSURIZER PRESSURE. THE STEAM AND FEEDWATER SYSTEMS ARE ISOLATED FOR
A MAIN STEAM LINE BREAK BY A MSIS ON HIGH CONTAINMENT PRESSURE (5 PSIG) OR LOW

STEAM GENERATOR PRESSURE (870 psic).

OverrIDE OF A CIAS SIGNAL 1S AVAILABLE FOR EACH CONTAINMENT ISOLATION VALVE VIA
THE CONTROL SWITCH FOR THAT VALVE. RESETTING OF A CIAS DOES NOT RESULT IN THE
AUTOMATIC OPENING OF CONTAINMENT ISOLATION VALVES. REOPENING REQUIRES OPERATOR
ACTION FOR EACH VALVE AND DOES NOT COMPROMISE THE CONTAINMENT ISOLATION SIGNAL.

EXHIBIT 3-10
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SRP_ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

GD7 55 AND 56 REQUIRE THAT LINES THAT PENETRATE THE
PRIMARY CONTAINMENT BOUNDARY AND EITHER ARE PART OF
THE REACTOR COOLANT PRESSURE BOUNDARY OR CONNECT
DIRECTLY TO THE CONTAINMENT ATMOSPHERE SHOULD BE
PROVIDED WITH ISOLATION VALVES AS FOLLOWS:

A.

B.

D.

ONE LOCKED CLOSED I30LATION VALVE INSIDE AND
OME LOCKED CLOSED ISOLATION VALVE OUTSIDE
CONTAINMENT; OR

ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE
LOCKED CLOSED ISOLATION VALVE OUTSIDE CONTAIN-
McNT; OR

ONE LOCKED CLOSED ISOLATION VALVE INSIDE AND
ONE AUTOMATIC ISOLATION VALVE OUTSIDE CONTAIN-
MENT; OR

ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE
AUTOMATIC ISOLATION VALVE OUTSIDE CONTAINMENT.

EXHIBIT 3-11

DESIGN FEATURE

IN COMPLIANCE



2)

3)

SRP ACCEPTANCE CRITERIA
SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

GDC 57 REQUIRES THAT LINES THAT PENETRATE THE PRIMARY
CONTAINMENT BOUNDARY AND ARE NEITHER PART OF THE
REACTOR COOLANT PRESSURE BOUNDARY NOR CONNECTED
DIRECTLY TO THE CONTAINMENT ATMOSPHERE SHOULD BE
PROVIDED WITH AT LEAST ONE LOCKED CLOSED, REMOTE-
MANUAL, OR AUTOMATIC ISOLATION VALVE OUTSIDE
CONTAINMENT ,

THE GDC PERMIT CONTAINMENT ISOLATION PROVISIONS FOR
LINES PENETRATING THE PRIMARY COWNTAINMENT BOUNDARY
THAT DIFFER FROM THE EXPLICIT REQUIREMENTS ofF GDC 55
AND 56 IF THE BASIS FOR ACCEPTABILITY 1S DEFINED.
FOLLOWING ARE GUIDELINES FOR ACCEPTABLE ALTERNATE
CONTAINMENT ISOLATION PROVISIONS FOR CERTAIN CLASSES
OF LINES:

A, RG 1.1]1 DESCRIBES ACCEPTABLE CONTAINMENT
ISOLATION PROVISIONS FOR INSTRUMENT LINES. IN
ADDITION, INSTRUMENT LINES THAT ARE CLOSED BOTH
INSIDE AND OUTSIDE CONTAINMENT, ARE DESIGNED TO
WITHSTAND THE PRESSURE AND TEMPERATURE CONDI-
T1oNS FOLLOWING A LOCA, AND ARE DESIGNED TO

WITHSTAND DYNAMIC EFFECTS, ARE ACCEPTABLE
WITHOUT ISOLATION VALVES.,

EXHIBIT 3-12

DESIGN' FEATURE

IN COMPLIANCE WITH
RESPECT TO THE MAIN
STEAM AND FEEDWATER
SYSTEMS.

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

CONTAINMENT 1SOLATION PROVISIONS FOR LINES IN
ESFs or ESF-RELATED SYSTEMS MAY INCLUDE REMOTE-
MANUAL VALVES, BUT PROVISIONS SHOULD BE MADE TO
DETECT POSSIBLE LEAKAGE FROM THESE LINES OUT-
SIDE CONTAINMENT,

CONTAINMENT ISOLATION PROVISIONS FOR LINES IN
SYSTEMS NEEDCD FCR SAFE SHUTDOWN OF THE PLANT
MAY INCLUDE REMOTE-MANUAL VALVES, BUT PROVISION
SHOULD RE MADE TO DETECT POSSIBLE LEAKAGE FROM
THESE LINES OUTSIDE CONTAINMENT.

EXHIBIT 3-13

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

CONTAINMENT ISOLATION PROVISIONS FOR LINES IN
THE SYSTEMS IDENTIFIED IN ITEMS B AND C NORMALLY
CONSIST OF ONE ISOLATION VALVE INSIDE AND ONE
ISOLATION VALVE OUTSIDE CONTAINMENT. IF IT IS
NOT PRACTICAL TO LOCATE A VALVE INSIDE CONTAIN-
MENT (FOR EXAMPLE, THE VALVE MAY BE UNLER WATER
AS A RESULT OF AN ACCIDENT), BOTH VALVES MAY BE
LOCATED OUTSIDE CONTAINMENT. FOR THIS TYPE OF
ISOLATION VALVE ARRANGEMENT, THE VALVE NEAREST
THE CONTAINMENT AND THE PIPING BETWEEN THE CON-
TAINMENT AND THE VALVE SHOULD BE ENCLOSED IN A
LEAK-TIGHT OR CONTROLLED LEAKAGE HOUSING. IF,
IN LIEU OF A HOUSING, CONSERVATIVE DESIGN OF THE
PIPING AND VALVE IS ASSUMED TO PRECLUDE A BREACH
OF PIPING INTEGRITY, THE DESIGN SHOULD CONFORM
TO THE REQUIREMENTS OF SRP section 3.6.2.

DESIGN OF THE VALVE AND/OR THE PIPING COMPART-
MENT SHOULD PROVIDE THE CAPABILITY TO DETECT
LEAKAGE FROM THE VALVE SHAFT AND/OR BONNET SEALS
AND TERMINATE THE LEAKAGE.

EXHIBIT 3-14

DESIGN FEATURE

IN coMpLIANCE., PYNGS
USES VALVES INSIDE
CONTAINMENT.



SRP_ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

CONTAINMENT ISOLATION PROVISIONS FOR LINES IN
ESF or ESF-RELATED SYSTEMS NORMALLY CONSIST OF
TWO ISOLATION VALVES IN SERIES. A SINGLE
ISOLATION VALVE WILL BE ACCEPTABLE IF IT CAN

BE SHOWN THAT THE SYSTEM RELIABILITY IS GREATER
WITH ONLY ONE ISOLATION VALVE IN THE LINE, THE
SYSTEM 1S CLOSED OUTSIDE CONTAINMENT, AND s
SINGLE ACTIVE FAILURE CAN BE ACCOMMODATED WITH
ONLY ONE ISOLATION VALVE IN THE LINE.

SEALED CLOSED BARRICRS MAY BE USED IN PLACE OF
AUTOMATIC ISOLATION VALVES. SEALED CLOSED
BARRIERS INCLUDE BLIND FLANGES AND SEALED CLOSED
ISOLATION VALVES WHICH MAY BE CLOSED MANUAL
VALVES, CLOSED REMOTE-MANUAL VALVES, AND CLOSED
AUTOMATIC VALVES WHICH REMAIN CLOSED AFTER A
LOCA., SEALED CLOSED ISOLATION VALVES SHOULD BE
UNDER ADMINISTRATIVE CONTROL TO ASSURE THAT
THEY CANNOT BE INADVERTENTLY OPENED, ADMINIS-
TRATIVE CONTROL INCLUDES MECHANICAL DEVICES TO
SEAL OR LOCK THE VALVE CLOSED, OR TO PREVENT
POWER FROM BEING SUPPLIED TO THE VALVE OPERATOR,

EXHIBIT 3-15

NOT APPLICABLE. THIS
TYPE OF ISOLATION IS NOT
usep AT PVNGS.

IN COMPLIANCE
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5)

SRP_ACCEPTANCE CRITERIA
SRP 6,2.4 CONTAINMENT ISOLATION SYSTEM v

REQUIREMENT DESIGN FEATURE
G. RELIEF VALVES MAY BE USED AS ISOLATION VALVES ONLY MAIN STEAM RELIEF
PROVIDED THE RELIEF SET POINT IS GREATER THAN VALVES ARE USED AS ISOLA-
1.5 TIMES THE CONTAINMENT DESIGN PRESSURE. TION VALVES. THE SETPOINT
IS WELL ABOVE THE CONTAIN-
MENT DESIGN PRESSURE,
[SOLATION VALVES OUTSIDE CONTAINMENT SHOULD BE IN COMPLIANCE

LOCATED AS CLOSE TO THE CONTAINMENT AS PRACTICAL,
As REQUIRED BY GDC 55, 56, anp 57.

THE POSITION JF AN ISOLATION VALVE FOR NORMAL AND IN coMPLIANCE
SHUTDOWN PLAT OPERATING CONDITIONS AND POST-
ACCIDENT CONDITIONS DEPENDS ON THE FLUID SYSTEM
FUNCTION, IF A FLUID SYSTEM DOES NOT HAVE A POST-
ACCIDENT FUNCTION, THE ISOLATION VALVES IN THE

LINES SHOULD BE AUTOMATICALLY cLOSED, For ESF or
ESF-RELATED SYSTEMS, ISOLATION VALVES IN THE LINES
MAY REMAIN OPEN OR BE OPENED, THE PUSITION OF AN
ISOLATION VALVE IN THE EVENT OF POWER FAILURE TO

THE VALVE OPERATOR SHOULD BE THE "SAFE" POSITION,
NORMALLY THIS POSITION WOULD BE THE POST~ACCIDENT
VALVE POSITION. ALl POWER-OPERATED ISOLATION VALVES
SHOULD HAVE POSITION INDICATION IN THE MAIN CONTROL

ROOM,

EXHIBIT 3-16



SRP_ACCEPTANCE CRITERIA
SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

DESION FEATURE

REQUIREMENT

£)  THERE SHOULD BE DIVERSITY IN THE PARAMETERS SENSED IN COMPLIANCE
FOP THE INITIATION OF CONTAINMENT I!SOLATION,

SYSTEM LINES WHICH PROVIDE AN OPEN PATH FROM IN COMPLIANCE
THE CONTAINMENT TO THE ENVIRONS SHOULD BE EQUIPPED

WITH RADIATION MONITORS THAT ARE CAPABLE OF ISGLATING

THESE LINES UPON A HIGH RADIATION SIGNAL. A 4iGH

RADIATION SIGNAL SHOULD NOT BE CONSIDERED ONE OF

THE DIVERSE CONTAINMENT ISOLATION PARAMETERS.

CONTAINMENT ISOLATION VALVE CLOSURE TIMES SHOULD BE IN compLIANCE wiTH BTP
SELECTED TO ASSURE RAPID ISOLATION OF THE CONTAIN- CSB 6-4 Section B.lc AnD
MENT FOLLOWING POSTULATED ACCIDENTS. THE VALVE B.5A. PYNGS uses AN ON-
CLOSURE TIME IS THE TIME IT TAKES FOR A POWER LINE PURGE SYSTEM WITH
OPERATED VALVE TO BE IN THE FULLY CLOSED POSITION 8 IN., LINES AND BUTTERFLY
AFTER THE ACTUATOR POWER HAS REACHED THE OPERATOR ISOLATION VALVES WHICH
ASSEMBLY; IT DOES NOT INCLUDE THE TIME TO REACH MAY BE OPERATED CONTINU-
ACTUATION SIGNAL SETPOINTS OR INSTRUMENT DELAY OUSLY. THE ACCIDENT
TIMES, WHICH SHOULD BE CONSIDERED IN DETERMINING ANALYSIS IS COVERED IN
THE OVERALL TIME TO CLOSE A VALVE., SYSTEM DESIGN FSAR Sections 15.4.5 anD
CAPABILITIES SHOULD BE CONSIDERED IN ESTABLISHING 15.6.6,

VALVE CLOSURE TIMES. FOR LINES WHICH PROVIDE AN
OPEN PATH FROM THE CONTAINMENT TO THE ENVIRONS;

EXHIBIT 3-17



SRP_ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

E.G., THE CONTAINMENT PURGE AND VENT LINES, ISOLATION
VALVE CLOSURE TIMES ON THE ORDER OF 5 SECONDS OR LESS
MAY BE NECESSARY., THE CLOSURE TIMES OF THESE VALVES
SHOULD BE ESTABLISHED ON THE BASIS OF MINIMIZING THE
RELEASE OF CONTAINMENT ATMOSPHERE TO THE ENVIRONS, TO
MITIGATE THE OFFSITE RADIOLOGICAL CONSEQUENCES, AND
ASSURE THAT EMERGENCY CORE COOLING SYSTEM (ECCS)
EFFECTIVENESS IS NOT DEGRADED BY A REDUCTION IN THE
CONTAINMENT BACKPRESSURE., ANALYSES OF THE RADIOLOGI-
CAL CONSEQUENCES AND THE EFFECT ON THE CONTAINMENT
BACKPRESSURE DUE TO THE RELEASE OF CONTAINMENT ATMOS-
PHERE SHOULD BE PROVIDED TO JUSTIFY THE SELECTED
VALVE CLOSURE TIME. ADDITIONAL GUIDANCE ON THE
DESIGN AND USE OF CONTAINMENT PURGE SYSTEMS WHICH

MAY BE USED DURING THE NORMAL PLANT OPERATING MODES
(1.E., STARTUP, POWER OPERATION, HOT STANDBY AND HOT
sHUTDOWN) 1S PrRoVIDED IN BTP CSB 6-4. ForR PLANTS
UNDER REVIEW FOR OPERATING LICENSES OR PLANTS FOR
wHICH THE SER FOR CONSTRUCTION PERMIT APPLICATION

WAS ISSUED PRIOR To JuLy 1, 1975, THE METHODS
DESCRIBED IN Section B, Items B.1., A, B, D, E, F,
AND G, B.2 THROUGH B.4, AND B.5.B, C, AND D OF

EXHIBIT 3-18



9)

SRP ACCEPTANCE CRITERIA

SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

BTP 6-4 sHouLD BE IMPLEMENTED. FOR THESE PLANTS,
BTP Items B.1l.c AnD B.5.A, REGARDING THE SIZE OF
THE PURGE SYSTEM USED DURING NORMAL PLANT OPERATION
AND THE JUSTIFICATION BY ACCEPTABLE DOSE CONSEQUENCE
ANALYSIS, MAY BE WAIVED IF THE APPLICANT COMMITS TO
LIMIT THE USE OF THE PURGE SYSTEM TO LESS THAN

90 HOURS PER YEAR WHILE THE PLANT IS IN THE STARTUP,
POWER, HOT STANDBY AND HOT SHUTDOWN MODES OF OPERA-
TIONS, THIS COMMITMENT SHOULD BE INCORPORATED INTO
THE TECHNICAL SPECIFICATIONS USED IN THE OPERATION
OF THE PLANT.

THE USE OF A CLOSED SYSTEM INSIDE CONTAINMENT AS ONE
OF THE ISOLATION BARRIERS WILL BE ACCEPTABLE IF THE
DESIGN OF THE CLOSED SYSTEM SATISIFIES THE FOLLOWING
REQUIREMENTS!:

A, THE SYSTEM DOES NOT COMMUNICATE WITH EITHER
THE REACTOR COOLANT SYSTEM OR THE CONTAINMENT
ATMOSPHERE.

B. THE SYSTEM IS PROTECTED AGAINST MISSILES AND
PIPE WHIP.

EXHIBIT 3-19

IN COMPLIANCE FOR THE
MAIN STEAM AND FEEDWATER
SYSTEMS.



SRP_ACCEPTANCE CRITERIA
SRP 6,2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT

c. THE SYSTEM 1S DESIGNATED Seismic CATEGorY I,
D. THE SYSTEM 1S CLASSIFIED SAFeTY CLASS 2,

E. THE SYSTEM IS DESIGNED TO WITHSTAND TEMPERATURES
AT LEAST EQUAL TO THE CONTAINMENT DESIGN TEMPERATURE.

F. THE SYSTEM 1S DESIGNED TO WITHSTAND THE EXTERNAL
PRESSURE FROM THE CONTAINMENT STRUCTURAL ACCEPTANCE
TEST.

G. THE SYSTEM IS DESIGNED TO WITHSTAND THE LOCA
TRANSIENT AND ENVIRONMENT,

INsoOFAR AS CSB 1S CONCERNED WITH THE STRUCTURAL DESIGN
OF CONTAINMENT INTERNAL STRUCTURES AND PIPING SYSTEMS,
THE PROTECTION OF ISOLATION BARRIERS AGAINST LOSS OF
FUNCTION FROM MISSILES, PIPE WHIP, AND EARTHQUAKES
WILL BE ACCEPTABLE IF ISOLATION BARRIERS ARE LOCATED
BEHIND MISSILE BARRIERS, PIPE WHIP WAS CONSIDERED IN
THE DESIGN OF PIPE RESTRAINTS AND THE LOCATION OF
PIPING PENETRATING THE CONTAINMENT, AND THE ISOLATION
BARRIERS, INCLUDING THE PIPING BETWEEN ISOLATION VALVES,
ARE DESIGNATED Seismic CATEGORY 1, 1.E., DESIGNED TO
WITHSTAND THE EFFECTS OF THE SAFE SHUTDOWN EARTHQUAKE,
AS RECOMMENDED BY RG 1,29,

EXHIBIT 3-20



SRP_ACCEPTANCE CRITERIA
SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM
REQUIREMENT DESIGN FEATURE
10, THE DESIGN CRITERIA APPLIED TO COMPONENTS PERFORMING IN COMPLIANCE

A CONTAINMENT ISOLATION FUNCTION, INCLUDING THE
ISOLATION BARRIERS AND THE PIPING BETWEEN THEM, OR
THE PIPING BETWEEN THE CONTAINMENT AND THE OUTER-
MOST ISOLATION BARRIER, ARE ACCEPTABLE IF:

A. GROUP B QUALITY STANDARDS, AS DEFINED IN
RG 1.26 ARE APPLIED TO THE COMPONENTS, UNLESS
THE SERVICE FUNCTION DICTATES THAT Group A
QUALITY STANDARDS BE APPLIED,

B.  THE COMPONENTS ARE DESIGNATED Seismic CATEGORY I,
IN ACCORDANCE WITH RG 1.29.

11) THE DESIGN OF THE CONTAINMENT ISOLATION SYSTEM 1S IN coMPLIANCE
ACCEPTABLE IF PROVISIONS ARE MADE TO ALLOW THE
OPERATOR IN THE MAIN CONTROL ROOM TO KNOW WHEN TO
ISOLATE FLUID SYSTEMS THAT ARE EQUIPPED WITH REMOTE
MANUAL ISOLATION VALVES. SUCH PROVISIONS MAY INCLUDE
INSTRUMENTS TO MEASURE FLOW RATE, SUMP WATER LEVEL,
TEMPERATURE, PRESSURE, AND RADIATION LEVEL.

EXHIBIT 3-21



SRP_ACCEPTANCE CRITERIA
SRP 6.2.4 CONTAINMENT ISOLATION SYSTEM

REQUIREMENT DESIGN FEATURE

12) PROVISIONS SHOULD BE MADE IN THE DESIGN OF THE IN COMPLIANCE

CONTAINMENT ISOLATION SYSTEM FOR OPERABILITY TESTING

OF THE CONTAINMENT ISOLATION VALVES AND LEAKAGE RATE

TESTING OF THE ISOLATION BARRIERS. THE ISOLATION

VALVE TESTING PROGRAM SHOULD BE CONSISTENT WITH THAT

PROPOSED FOR OTHER ESFs. THE ACCEPTANCE CRITERIA

FOR THE LEAKAGE RATE TESTING PROGRAM FOR CONTAINMENT

1SOLATION BARRIERS ARE PRESENTED IN SRP section 6.2.6.

EXHIBIT 3-22




SRP_ACCEPTANCE CRITERIA
GDC 4, ENVIRONMENTAL AND MISSILE DESIGN

REQUIREMENT

STRUCTURES, SYSTEMS, AND COMPONENTS IMPORTANT TC SAFETY
SHALL BE DESIGNED TO ACCOMMODATE THE EFFECTS OF AND TO

BE COMPATIBLE WITH THE ENVIRONMENTAL CONDITIONS ASSOCIATED
WITH NORMAL OPERATION, MAINTENANCE, TESTING, AND POSTULATED
ACCIDENTS, INCLUDING LOCAs., THESE STRUCTURES, SYSTEMS,

AND COMPONENTS SHALL BE APPROPRIATELY PROTECTED AGAINST
DYNAMIC EFFECTS, INCLUDING THE EFFECTS OF MISSILES, PIPE
WHIPPING, AND DISCHARGING FLUIDS, THAT MAY RESULT FROM
EQUIPMENT FAILURES AND FROM EVENTS AND CONDITIONS OUTSIDE
THE NUCLEAR POWER UNIT,

EXHIBIT 3-23

DESIGN FEATURE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
GDC 54, PIPING SYSTEMS PENETRATING CONTAINMENT '
REQUIREMENT S16
PIPING SYSTEMS PENETRATING PRIMARY REACTOR CONTAINMENT IN COMPLIANCE

SHALL BE PROVIDED WITH LEAK DETECTION, ISOLATION, AND
CONTAINMENT CAPABILITIES HAVING REDUNDANCY, RELIABILITY,
AND PERFORMANCE CAPABILITIES WHICH REFLECT THE
IMPORTANCE TO SAFETY OF ISOLATING THESE PIPING SYSTEMS.
SUCH PIPING SYSTEMS SHALL BE DESIGNED WITH A CAPABILITY
TO TEST PERIODICALLY THE OPERABILITY OF THE ISOLATION
VALVES AND ASSOCIATED APPARATUS AND TO DETERMINE IF
VALVE LEAKAGE IS WITHIN ACCEPTABLE LIMITS.

EXHIBIT 3-24



SRP_ACCEPTANCE CRITERIA
GDC 55, REACTOR COOLANT PRESSURE BOUNDARY PEMETRATING CONTAINMENT \
REQUIREMENT DESIGN FEATURE
EACH LINE THAT IS PART OF THE REACTOR COOLANT PRESSURE IN COMPLIANCE

BOUNDARY AND THAT PENETRATES PRIMARY REACTOR CONTAINMENT
SHALL BE PROVIDED WITH CONTAINMENT ISOLATION VALVES AS
FOLLOWS, UNLESS IT CAN BE DEMONSTRATED THAT THE CONTAINMENT
ISOLATION PROVISIONS FOR A SPECIFIC CLASS OF LINES, SUCH AS
INSTRUMENT LINES, ARE ACCEPTABLE ON SOME OTHER DEFINED BASIS:

(1) ONE LOCKED CLOSED ISOLATION VALVE INSIDE AND ONE LOCKED
CLOSED ISOLATION VALVE OUTSIDE CONTAINMENT; OR

(2) ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE LOCKED CLOSED
ISOLATION VALVE OUTSIDE CONTAINMENT; OR

(3) ONE LOCKED CLOSED ISOLATION VALVE INSIDE AND ONE AUTOMATIC
ISOLATION VALVE OUTSIDE CONTAINMENT. A SIMPLE CHECK VALVE
MAY NOT BE USED AS THE AUTOMATIC ISOLATION VALVE OUTSIDE
CONTAINMENT; OR

(4) ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE AUTOMATIC
ISOLATION VALVE OUTSIDE CONTAINMENT. A SIMPLE CHECK VALVE
MAY NOT BE USED AS THE AUTOMATIC ISOLATION VALVE OUTSIDE
CONTAINMENT,

EXHIBIT 3-25



SRP_ACCEPTANCE CRITERIA

GDC 55, REACTOR COOLANT PRESSURE BOUNDARY PENETRATING
CONTAINMENT (CONT'D)

REQUIREMENT

[SOLATION VALVES OUTSIDE CONTAINMENT SHALL BE LOCATED AS CLOSE
TO CONTAINMENT AS PRACTICAL AND UPON LOSS OF ACTUATING POWER,
AUTOMATIC ISOLATION VALVES SHALL BE DESIGNED TO TAKE THE POSI-
TION THAT PROVIDES GREATER SAFETY,.

OTHER APPROPRIATE REQUIREMENTS TO MINIMIZE THE PROBABILITY OF
CONSEQUENCES OF AN ACCIDENTAL RUPTURE OF THESE LINES OR OF
LINES CONNECTED TO THEM SHALL BE PROVIDED AS NECESSARY TO
ASSURE ADEQUATE SAFETY. DETERMINATION OF THE APPROPRIATENESS
OF THESE REQUIREMENTS, SUCH AS HIGHER QUALITY IN DESIGN, FABRI-
CATION, AND TESTING, ADDITIONAL PROVISIONS FOR INSERVICE
INSPECTION, PROTECTION AGAINST MORE SEVERE NATURAL PHENOMENA,
AND ADDITIONAL ISOLATION VALVES AND CONTAINMENT, SHALL INCLUDE
CONSIDERATION OF THE POPULATION DENSITY, USE CHARACTERISTICS,
AND PHYSICAL CHARACTERISTICS OF THE SITE ENVIRONS.

EXHIBIT 3-26

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
GDC 56, PRIMARY CONTAINMENT ISOLATION

REQUIREMENT

EACH LINE THAT CONNECTS DIRECTLY TO THE CON-

TAINMENT ATMOSPHERE AND PENETRATES PRIMARY REACTOR CONTAIN-
MENT SHALL BE PROVIDED WITH CONTAINMENT ISOLATICN VALVES AS
FOLLOWS, UNLESS IT CAN B" DEMONSTRATED THAT THE CONTAINMENT
ISOLATION PROVISIONS FOR A SPECIFIC CLASS OF LINES, SUCH AS
INSTRUMENT LINES, ARE ACCEPTABLE ON SOME OTHER DEF INED
BASIS:

(1) ONE LOCKED CLOSED ISOLATION VALVE INSIDE AND ONE LOCKED
CLOSED ISOLATION VA'VE OUTSIDE CONTAINMENT; OR

(2) ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE LOCKED
CLOSED ISOLATION VALVE OUTSIDE CONTAINMENT; OR

(3) ONE LOCKED CLOSED ISOLATION VALVE INSIDE AND ONE AUTO-
MATIC ISOLATION VALVE OUTSIDE CONTAINMENT. A SIMPLE
CHECK VALVE MAY NOT BE USED AS THE AUTOMATIC ISOLATION
VALVE OUTSIDE CONTAINMENT; OR

(4) ONE AUTOMATIC ISOLATION VALVE INSIDE AND ONE AUTOMATIC
ISOLATION VALVE OUTSIDE CONTAINMENT. A SIMPLE CHECK
VALVE MAY NOT BE USED AS THE AUTOMATIC ISCLATION VALVE
OUTSIDE CONTAINMENT,

EXHIBIT 3-27

DESIGN_FEATURE

IN coMPLIANCE. THE con-
TAINMENT PRESSURE INSTRU-
MENT CONNECTIONS ARE CON-
SIDERED PART OF THE CON-
TAINMENT BOUNDARY. THE
HATCHES, LOCKS, AND
DOUBLE-FLANGED CONNEC-
TIONS ARE ALSO CONSIDERED
PART OF THE CONTAINMENT
BOUNDARY .



SRP_ACCEPTANCE CRITFRIA
GDC 56, PRIMARY CONTAINMENT ISOLATION (CONT'D) :
REQUIREMENT DESIoN FEATURE

[SOLATION VALVES OUTSIDE CONTAINMENT SHALL BE LOCATED AS IN coMPL:ANCE

CLOSE TO THE CONTAINMENT AS PRACTICAL AMD, UPON LOSS OF
ACTUATING POWER, AUTOMATIC ISOLATION VALVES SHALL BE
DESIGNED TO vAKE THE POSITION THAT PROVIDES GREATER

SAFETY.

EXHIBIT 3-28



SRP_ACCEPTANCE CRITERIA
6DC 57, CLOSED SYSTEM ISOLATION VAIVES

REQUIREMENT

EACH LINE THAT PENETRATES PRIMARY REACTOR

CONTAINMENT AND IS NEITHER PART OF THE REACTOR COOLANT
PRESSURE BOUNDARY NOR CONNECTED DIRECTLY TO THE CONTAIN-
MENT ATMOSPHERE SHALL HAVE AT LEAST ONE CONTAINMENT
ISOLATION VALVE WHICH SHALL BE EITHER AUTOMATIC, OR LOCKED
CLOSED, OR CAPABLE OF REMOTE MANUAL OPERATION, THIS VALVE
SHALL BE OUTSIDE COUNTAINMENT AND LOCATED AS CLOSE TO THE
CONTAINMENT AS PRACTICAL, A SIMPLE CHECK VALVE MAY NOT
USED AS THE AUTOMATIC ISOLATION VALVE,

EXHIBIT 3-29

DESICN FEATURE

IN COMPLIANCE FOR SYSTEMS
CONNECTED TO THE SEC-
ONDARY SIDF OF THE STEAM
GENERATORS WITH SEISMIC
CATecory | LINES., OTHER
SYSTEMS WHICH DO NOT
CONNECT TO THE REACTOR
COOLANT SYSTEM OR TO THE
CONTAINMENT ATMOSPHERE
ARE DESIGNED To GDC 56.



RG 1.11. INSTRUMENT LINES PENETRATING PRIMARY REACTOR CONTAINMENT

SRP_ACCEPTANCE CRITERIA

REQUIREMENT

INSTRUMENTS THAT ARE PART OF THE PROTECTION SYSTEM:

SHOULD SATISFY REQUIREMENTS FOR REDUNDANCY,
INDEPENDENCE AND TESTABILITY OF THE PROTECTION
SYSTEM.

SHOULD BE SIZED OR ORIFICED TO ASSURE THAT IN THE
EVENT OF A PIPING OR COMPONENT FAILURE THE LEAK-
AGE 1S REDUCED TO THE MAXIMUM EXTENT POSSIBLE
WITH OTHER SAFETY REQUIREMENTS. THE POTENTIAL
OFFSITE EXPOSURE SHOULD BE SUBSTANTIALLY BELOW
10CFR100 GUIDELINES.

SHOULD BE PROVIDED WITH AN ISOLATION VALVE OUTSIDE
CONTAINMENT CAPABLE OF REMOTE OPERATION. STATUS
SHOULD BE INDICATED. VALVE SHOULD NOT CLOSE
ACCIDENTALLY.

SHOULD BE DESIGNED AT LEAST TO THE CONTAINMENT
QUALITY AND PROTECTED FROM ENVIRONMENTAL EFFECTS.

EXHIBIT 3-30

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE. THE FOUR
INSTRUMENT LINES ARE
3/4 1IN,

IN comPLIANCE. THE 1S0-
LATION VALVE 1S REMOTE-
MANUALLY OPERATED FROM
THE CONTROL ROOM. UPEN
OR CLOSED POSITION IS
INDICATED, VALVE FAILS
OPEN.

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
RG 1,26, QUALITY GROUP CLASSIFICAT.IN

REQUIREMENT

SYSTEMS OR PORTIONS OF SYSTEMS IMPORTANT TO SAFETY THAT
ARE DESIGNED FOR REACTOR SHUTDOWN, RESIDUAL HEAT REMOVAL,
OR POST-ACCIDENT FISSION PRODUCT REMOVAL SHOULD BE
DESIGNATED ASs QuaLiTy Group B, DeEsieNeDp 1o ASME 111,
CLASS 2 STANDARDS,

EXHIBIT 3-31

DESICN FEATURE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
RG 1.29, SEISMIC DESIGN CLASSIFICATION
REQUIREMENT

THE PRIMARY CONTAINMENT AND PENETRATION SHOULD BE DESIGNED TO
Setsmic CATEGORY .

EXRIBIT 3-32

DESIGN FEATURE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS

REF:

1

2)

3)

ANST N271-1976

REQUIREMENT

FOR THE ISOLATION FUNCTION, ONE ISOLATION BARRIER i$S
PEGUIRED AFTER THE OCCURRENCE OF A SINGLE ACTIVE
FAILURE IN THE ISOLATION PROVISIONS.

ALL CONTAINMENT ISOLATION VALVES MUST BE CAPABLE
OF TIGHT SHUTOFF AGAINST LEAKAGE TO MEET THE
REQUIREMENTS oF 10CFRS50, App., J. A CONTAINMENT
ISOLATION VALVE CAN BE AN AUTOMATIC 1SOLATION
VALVE, A SEALED CLOSED VALVE, OR A REMOTE

MANUAL VALVE,

[F A CLOSED SYSTEM INSIDE CONTAINMENT IS USED AS
ONE OF THE TWO CONTAINMENT ISOLATION BARRIERS, IT
SHALL MEET THE CRITERIA THAT FOLLOW. HOWEVER, IF
THESE CRITERIA CANNOT BE FULLY MET, THEN GDC 56
SHALL BE MET,

EXHIBIT 3-33

DESICN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN coMpLIANCE, PVNGS
USES THE MORE STRINGENT
GDC 56 FOR CLOSED SYSTEMS
OTHER THAN THE MAIN STEAM
AND FEEDWATER SYSTEMS,



SRP_ACCEPTANCE CRITERIA

RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D>
REF: ANSI N271-1976

REQUIREMENT DESIGN FEATURE

4) OrtHer DerineD Bases

A,

GDC 55 AND 56 REQUIRE THAT EACH LINE THAT PENETRATES [N COMPLIANCE
THE CONTAINMENT AND IS PART OF THE REACTOR COOLANT

PRESSURE BOUNDARY OR IS CONNECTED DIRECTLY TO THE

CONTAINMENT ATMOSPHERE HAVE ONE ISOLATION VALVE

INSIDE AND ONE ISOLATION VALVE OUTSIDE CONTAINMENT.

A SUITABLE BASIS FOR DEMONSTRATING THE ACCEPTABILITY I[N COMPLIANCE PER

OF INSTRUMENT LINES PENETRATING CONTAINMENT IS AVAIL- RecuLATORY Guipe 1.11
ABLE., IN ADDITION, INSTRUMENT LINES WITH CLOSED

SYSTEMS BOTH INSIDE AND OUTSIDE OF CONTAINMENT, SUCH

AS CONTAINMENT PRESSURE INSTRUMENTATION, WHICH ARE

FABRICATED TO WITHSTAND THE MAXIMUM CONTAINMENT TEST

PRESSURE OF THE STRUCTURAL INTEGRITY TEST, THE MAXI-

MUM CONTAINMENT TEMPERATURE, AND ARE PROTECTED FROM

MISSILES AND DYNAMIC EFFECTS ARE ACCEPTABLE WITHOUT

ISOLATION VALVES,

EXHIBIT 3-34



. T
x

RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)
REF: ANSI N271-1976

REQUIREMENT DESION FEATURE

ISOLATION PROVISIONS MAY USE A REMOTE MANUAL IN COMPLIANCE

VALVE INSTEAD OF AN AUTOMATIC ISOLATION VALVE
OUTSIDE CONTAINMENT,
RELIEF VALVES IN THE BACKFLOW DIRECTION MAY BE

EMPLOYED AS ISOLATION VALVES PROVIDED THEY
SATISFY THE REQUIREMENTS OF THIS STANDARD.

IN COMPLIANCE

EXHIBIT 3-35




SRP_ACCEPTANCE CRITERIA

RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)
REF: ANSI N271-1976

E. IF A CLOSED SYSTEM OUTSIDE CONTAINMENT IS USED AS IN COMPLIANCE
ONE OF THE TWO CONTAINMENT ISOLATION BARRIERS FOR
AN ESF THE CLOSED SYSTEM SHALL:

(1) NOT COMMUNICATE WITH THE OUTSIDE ATMOSPHERE
(2) Meetr Sarety CLASS 2 DESIGN REQUIREMENTS

(3) WITHSTAND TEMPERATURE AND INTERNAL PRESSURE
EQUAL TO THE CONTAINMENT DESIGN CONDITIONS

(4) WiTHsTAND LOCA TRANSIENT AND ENVIRONMENT
(5) Meet Seismic CATEGORY | DESIGN REQUIREMENTS

(6) BE PROTECTED AGAINST OVERPRESSURE FROM
THERMAL EXPANSION WHEN ISOLATED, IF REQUIRED

(7) Be PROTECTED AGAINST A HIGH ENERGY LINE BREAK
OUTSIDE OF CONTAINMENT WHEN THE CLOSED SYSTEM
IS NEEDED FOR CONTAINMENT ISOLATIiON,

EXHIBIT 3-36



REF:

5)

SRP_ACCEPTANCE CRITERIA

RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)
ANST N271-1976

REQUIREMENT

DESIGN FEATURE

PIPING WHICH IS OUTSIDE THE CONTAINMENT AND IS EITHER IN COMPLIANCE
BETWEEN THE CONTAINMENT AND THE OUTSIDE ISOLATION VALVE
OR BETWEEN TWO OUTSIDE ISOLATION VALVES SHALL:

MeeT SAFETY CLASS 2 DESIGN REQUIREMENTS
WITHSTAND THE CONTAINMENT DESIGN TEMPERATURE
WITHSTAND INTERNAL PRESSURE FROM CONTAINMENT

(1)
(2)
(3)

(4)
(5)
(6)

STRUCTURAL INTEGRITY TEST

WiTHSTAND LOCA TRANSIENT AND ENVIRONMENT
MeeT Sei1smic CATEGORY | DESIGN REQUIREMENTS

BE PROTECTED AGAINST A HIGH ENERGY LiNE BREAK
OUTSIDE OF CONTAINMENT WHEN NEEDED FOR

CONTAINMENT ISOLATION,

EXHIBIT 3-37



SRP_ACCEPTANCE CRITERIA

RG 1,141, CONTAINMENT ISOLATION PRGVISIONS FOR FLUID SYSTEMS (CONT‘D)
REF: ANSI N271-1976

REQUIREMENT DESIGN FEATURE

6) DesicN REQUIREMENT
A. AS A MINIMUM, CONTAINMENT ISOLATION PROVISIONS INSIDE IN COMPLIANCE
THE CONTAINMENT SHALL BE DESISNED TO WITHSTAND THE
MAXIMUM CONTAINMENT TEMPERATURE AND, NON-CONCURRENTLY,
THE CONTAINMENT PRESSURE RESULTING FROM THE
STRUCTURAL INTEGRITY TEST AND THE APPROPRIATE
COMBINATIONS OF DESIGN CONDITIONS,

B. ALL POWER-OPERATED ISOLATION VALVES SHALL BE CAPABLE IN COMPLIANCE
OF REMOTE MANUAL ACTUATION FROM THE MAIN CONTROL ROOM,
C. ALL POWER-OPERATED ISOLATION VALVES SHALL HAVE PRO- IN COMPLIANCE

VISIONS IN THE CONTROL ROOM FOR IMNDICATION OF THE
STATUS OF THE VALVE SHOWING OPEN AND CLOSED POSITIONS,

D. ISOLATION VALVE CLOSURE SHALL BE COMPLETED WHEN AN IN coMPLIANCE
ISOLATION SIGNAL IS RECEIVED AND THE VALVE SHALL NOT
BE OPENED UNTIL THE SIGNAL IS REMOVED AND DELIBERATE
OPERATOR ACTION IS TAKEN (RESET SWITCH),

EXHIBIT 3-38



SRP_ACCEPTANCE CRITERIA
RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D) '
REF: ANSI N271-1976
REQUIREMENT DESIGN FEATURE

F.

DIVERSITY IN MEANS OF ACTUATION OF AUTOMATIC
ISOLATION VALVES IN SERIES SHOULD BE CONSIDERED
TO PRECLUDE COMMON MODE FAILURE.

CONTAINMENT ISOLATION VALVES SHALL BE PROVIDED
WITH AC/UATION FEATURES APPROPRIATE TO THE
VALVE TYPE AND REQUIRED CLOSURE TIME.

THE POSITION OF AN ISOLATION VALVE FOR NORMAL
AND SHUTDOWN PLANT OPERATING CONDITIONS DEPENDS
ON THE FLUID SYSTEM REQUIREMENTS.,

THE OBJECTIVE IN ESTABLISHING VALVE CLOSURE
TIMES SHOULD BE TO LIMIT TO AS LOW AS
REASONABLY ATTAINABLE THE RELEASE OF RADIO-
ACTIVITY FROM THE CONTAINMENT,

A CONTAINMENT ISOLATION SIGNAL INITIATES CLOSING
OF ISOLATION VALVES IN THOSE LINES THAT MUST BE
ISOLATED IMMEDIATELY FOLLOWING AN ACCIDENT,

EXHIBIT 3-39

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)

REF:

SRP_ACCEPTANCE CRITERIA

ANST N271-1976

M.

REQUIREMENT

DIVERSITY IN THE ACTUATION PARAMETERS SENSED
SHOULD BE CONSIDERED.

REDUNDANCY SHALL BE CONSIDERED IN THE ELECTRICAL
AS WELL AS THE MECHANICAL DESIGN.

[F A CLOSED SYSTEM IS TO BE CONSIDERED AN ISOLA-
TION BARRIER, 1T SHALL MEET THE APPLICABLE
REQUIREMENTS FOR CONTAINMENT ISOLATION BARRIER
DESIGN GIVEN IN GDC 57,

GUIDANCE FOR DESIGNING CONTAINMENT ISOLATION PRO-
VISIONS SO THAT THEY WILL REMAIN FUNCTIONAL UNDER
COMBINATIONS OF MECHANICAL AND OPERATIONAL LOADiNGS
IS AVAILABLE.

EXHIBIT 3-40

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN coMpLIANCE, ALSO,
PVNGS PROVIDES ISOLATION
VALVES INSIDE THE CON-
TAINMENT, EXCEPT FOR THE
MAIN STEAM AND FEEDWATER
LINES,

IN comMPLI



SRP_ACCEPTANCE CRITERIA

RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D) '
ANST N271-1976

REF:

N.

0.

P.

Q.

R,

REQUIREMENT

CONTAINMENT ISOLATION BARRIERS ARE ASSIGNED TO
EITHER SAFETY CLASS 1 OR 2 IN ACCORDANCE WITH
AmMer1cAN NATIONAL STAnDARD N18,2-1973,
N18.2a-1975 (ANS 51.1),

PROTECTION FOR CONTAINMENT ISOLATION PROVISIONS
AGAINST LOSS OF FUNCTION FROM MISSILES, PIPE WHIP,
AND JET FORCE SHALL BE CONSIDERED.

PROTECTION FOR CONTAINMENT ISOLATION PROVISIONS
AGAINST LOSS OF FUNCTION FROM FLOODING SHALL BE
CONSIDERED,

PROTECTION FOR CONTAINMENT ISOLATION PROVISIONS
AGAINST LOSS OF FUNCTION FROM EARTHQUAKES SHALL BE
PROVIDED.

PROTECTION FOR CONTAINMENT ISOLATION PROVISIONS
AGAINST LOSS OF FUNCTION FROM FIRE SHALL BE
CONSIDERED,

EXHIBIT 3-41

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)

REF:

SRP_ACCEPTANCE CRITERIA

ANST N271-1976

T,

REQUIREMENT

THE PHYSICAL SEPARATION ASPECTS OF CONTAINMENT
ISOLATION PROVISIONS SHALL BE CONSIDERED.

THE CONTAINMENT ISOLATION LOCATED INSIDE THE CON-
TAINMENT SHALL BE DESIGNED TO FUNCTION UNDER THE
APPROPRIATE COMBINATIONS OF CONDITIONS FOR NORMAL
oPERATION, THE LOCA AND ANY MORE SEVERE LOCAL
ACCIDENTS,

THE CONTAINMENT ISOLATICN PROVISIONS LOCATED OUT-
SIDE THE CONTAINMENT SHALL BE DESIGNED TO FUNCTION
UNDER THE MOST ADVERSE ANTICIPATED ENVIRONMENTAL
CONDITIONS TO WHICH THEY MAY BE EXPOSED.

CONTAINMENT ISOLATION PROVISIONS SHALL BE DESIGNED
TO BE OPERABLE UNDER THE MAXIMUM INTEGRATED RADIA-
TION DOSES TO WHICH THEY MAY BE EXPOSED DURING
THEIR SERVICE LIFE IN THE PLANT.

EXHIBIT 3-42

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT‘D)
ANST N271-1976

REF:

X

REQUIREMENT

[SOLATION VALVES MAY BE GATE, GLOBE, BUTTERFLY,
DIAPHRAGM, CHECK (SIMPLE CHECK VALVES ARE ACCEPT-
ABLE ONLY INSIDE CONTAINMENT), BALL, PLUG, AND
RELIEF VALVES, DEPENDING UPON THE FLUID SYSTEM
REQUIREMENTS.,

THE OBJECTIVE SHALL BE TO LIMIT VALVE LEAKAGE TO
AS LOW AS REASONABLY ATTAINABLE.

AMERICAN NATIONAL STANDARD SELF-OPERATED AND
Power-OPERATED SAFETY-RzLATED VALVES FUNCTIONAL
SPECIFICATION STANDARD, N278,1-1975, HAS BEEN
ISSUED AND PROViDES GUIDANCE ON VALVE OPERABILITY
REQUIREMENTS FOR PREPARATION OF PURCHASER'S
SPECIFICATION FOR ISOLATION VALVES.

WHEN RELIEF VALVES DISCHARGE INTO THE CONTAINMENT
AND ALSO SERVE AS ISOLATION VALVES, THE DISCHARGE
SIDE OF THE VALVE SHALL BE DESIGNED TO WITHSTAND

AND BE TESTED AT THE CONTAINMENT DESIGN PRESSURE.

EXHIBIT 3-43

DESION FEATURE

IN COMPLIANCE

IN COMPLIANCE

iN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

RG 1,141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D) .
ANST N271-1976

REF:

AA,

BB,

ccC.,

DD.

EE.

REQUIREMENT

SUITABLE GUIDANCE FOR ISOLATION PROVISIONS ON
INSTRUMENT LINES PENETRATING THE CONTAINMENT IS
AVAILABLE, (RG 1.11)

ELECTRICAL POWER-OPEKATORS SHALL BE ASSIGNED
Cass 1E.

FLANGEL CLOSURES ARE UNDER ADMINISTRATIVE CONTROLS
SIMILAR TO MANUAL VALVES.

A SYSTEM FOR PROVIDING A SEALING FLUID OR VACUUM
BETWEEN ISOLATION VALVES OR ISOLATION BARRIERS MAY
BE REQUIRED WHEN SITE POPULATION DENSITY CONDITIONS
REQUIRE THE LOWEST PRACTICABLE LEAKAGE THROUGH THE
CONTAINMENT ISOLATION BARRIERS OR THE LEAKAGE RATE
REQUIREMENTS oF 10CFR50, APPENDIX J CANNOT OTHER-
WISE BE MET,

REMOTE MANUAL VALVES MAY BE PROVIDED ON ESF or
ESF-RELATED SYSTEMS IN ORDER TO MAINTAIN CONTAIN-
MENT OR PRESERVE SYSTEM FUNCTION IN THE EVENT OF A
LEAK OR LINE BREAK IN SUCH SYSTEMS,

EXHIBIT 3-44

DESION FEATURE

IN COMPLIANCE

IN COMPLIANCE
IN COMPLIANCE

A SEAL SYSTEM IS NOT
REQUIRED AT PVNGS,

IN COMPLIANCE



RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D)

REF:

7)

SRP_ACCEPTANCE CRITERIA

ANST N271-1976

FF,

REQUIREMENT

THE PIPING BETWEEN ISOLATION BARRIERS OR THE PIPING
WHICH FORMS PART OF ISOLATION BARRIERS SHA! L MEET
THE REQUIREMENTS OF SECTION 5 OF THIS STANDARD AND
APPLICABLE REQUIREMENTS FOR ISOLATION BARRIERS,

TESTING

A,

THe RULES oF SuBsecTioN IWV or ASME B&PV Section XI
FOR VALVE EXERCISING PRESENT REQUIREMENTS FOR
ISOLATION VALVE OPERABILITY TESTING THAT SHALL BE
FOLLOWED AFTER THE ISOLATION VALVE IS INSTALLED IN
THE PLANT,

10CFR50, AppenNDiX J SHALL BE FOLLOWED FOR ISOLATION
BARRIER LEAKAGE RATE TESTING.

PROVISIONS SHALL BE MADE FOR LEAKAGE RATE TESTING
OF CONTAINMENT ISOLATION VALVES,

EXHIBIT 3-45

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE,



REF:

8)

SRP_ACCEPTANCE CRITERIA
RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D) '

ANST N271-1976

REQUIREMENT DESION FEATURE

MAINTENANCE

A,

C.

THE DESIGN OF COMTAINMENT ISOLATICN PROVISIONS SHALL IN COMPLIANCE
PERMIT IMPLEMENTATION OF PREVENTIVE MAINTENANCE

PROCEDURES FOR THE INSPECTION, ADJUSTMENT, SERVICING

AND REPAIR OF SUCH PROVISIONS,

PROCEDURES AND PREVENTIVE MAINTENANCE SCHEDULES PVNGS wiLL compLY
SHAL. BE PREPARED IN ACCORDANCE WITH AMERICAN

“ATIONAL STANDARD FOR ADMINISTRATIVE CONTROLS FOR

NucLeAr Power PrLants, N18.7-1972 (ANS-3.2),

A ROUTINE PREVENTIVE MAINTENANCE PROGRAM SHALL BE PVYNGS wiLL compLy
ESTABLISHED WHICH IS CONSISTENT WITH THE OPERA-

TIONAL REQUIREMENTS AND PREVIOUS OPERATING

EXPERIENCE ON THE ISOLATION PROVISIONS, INCLUDING

PREVIOUS OPERATING EXPERIENCE ON SIMILAR ISOLATION

PROVISIONS AT OTHER PLANTS,

EXHIBIT 3-46



SRP_ACCEPTANCE CRITERIA
RG 1.141, CONTAINMENT ISOLATION PROVISIONS FOR FLUID SYSTEMS (CONT'D) '
REF: ANSI N271-1976
REQUIREMENT DESIGN FEATURE
9) MATERIALS

[SOLATION BARRIERS AND PIPING BETWEEN THEM SHALL MEET
THE MATERIAL REQUIREMENTS FOR METAL PARTS AS SPECIFIED
BY THE AMERICAN SocleTv oF MecHAnicAL Encineers (ASME)
BoiLer anD Pressure VesseL Cope, Section III, Divi-

stoN 1, Sussection NA, "NucLeEArR PowerR PLANT
CoMPONENTS .”

EXHIBIT 3-47

IN COMPLIANCE



BTP CSB 6-4, CONTAINMENT PURGING DURING NORMAL PLANT OPERATIONS

1

2)

THE ON-LINE PURGE SYSTEM IS USED TO PURGE THE CONTAIN-
MENT FOR THE REACTOR OPERATIONAL MODES OF POWER OPERA-

SRP_ACCEPTANCE CRITERIA

REQUIREMENTS

TION, STARTUP, HOT STANDBY AND HOT SHUTDOWN. THE

AN-LINE PURGE SYSTEM SHOULD BE INDEPENDENT OF THE PURGE
SYSTEM USED FOR THE REALTOR OPERATIONAL MODES OF COLD

SHUTDOWN AND REFUELING.

THE ON-LINE PURGE SYSTEM SHOULD BE DESIGNED IN ACCOR-

DANCE WITH THE FOLLOWING CRITERIA:

A,

THE PERFORMANCE AND RELIABILITY OF THE PURGE

SYSTEM ISOLATION VALVES SHOULD BE CONSISTENT WITH
BTP MEB-2, Pump AND VALVE OPERABILITY ASSURANCE

PROGRAM.

ACTUATORS SHOULD INCLUDE THE BUILDUP OF CONTAIN-
MENT PRESSURE FOR THE LOCA BREAK SPECTRUM, AND THE

THE DESIGN BASIS FOR THE VALVES AND

PURGE LINE AND VENT LINE FLOWS AS A FUNCTION OF
TIME UP TO AND DURING VALVE CLOSURE.

THE NUMBER OF PURGE AND VENT LINES THAT MAY BE USED
SHOULD BE LIMITED TO ONE PURGE LINE AND ONE VENT

LINE.,

EXHIBIT 3-48

DESIGN FEATURE

IN COMPLIANCE

IN COMPL.IANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA
BTP CSB 6-4, CONTAINMENT PURGING DURING NORMAL PLANT CPERATIONS
REQUIREMENTS

C. THE S1ZE OF THE PURGE AND VENT LINES SHOULD NOT
EXCEED ABOUT EIGHT INCHES IN DIAMETER UNLESS
DETAILED JUSTIFICATION FOR LARGER LINE SIZES IS
PROVIDED.

D. THE CONTAINMENT ISOLATION PROVISIONS FOR THE PURGE
SYSTEM LINES SHOULD MEET THE STANDARDS APPROPRIATE
10 ESF's,

E. INSTRUMENTATION AND CONTROL SYSTEMS PROVIDED TO
ISOLATE THE PURGE SYSTEM LINES SHOULD BE INDE-
PENDENT AND ACTUATED BY DIVERSE PARAMETERS; E.G.,
CONTAINMENT PRESSURE, SAFETY INJECTION ACTUATION,
AND CONTAINMENT RADIATION LEVEL. IF ENERGY 1S
REQUIRED TO CLOSE THE VALVES, AT LEAST TWO DIVERSE
SOURCES OF ENERGY SHALL BE PROVIDED, EITHER OF
WHICH CAN AFFECT THE ISOLATION FUNCTION,

EXHIBIT 3-49

DESIGN FEATURE

IN COMPLIANCE

IN COMPLIANCE

IN COMPLIANCE



SRP_ACCEPTANCE CRITERIA

BTP CSB 6-4, CONTAINMENT PURGING DURING NORMAL PLANT OPERATIONS |

REQUIREMENTS DESIGN FEATURE

t. PURGE SYSTEM I1SOLATION VALVE CLOSUPE TIMES, INCLUD- PARTIAL COMPLIANCE.,
ING INSTRUMENTATION DELAYS, SHOULD NOT EXCEED VALVE CLOSURE TIME 1S
FIVE SEZONDS. FIVE SECONDS. INSTRU-

MENTATION DELAY IS ONE
SECOND OR LESS. CALcuLA-
TIONS SHOW THAT OFF-SITE
EXPOSURE 1S WITHIN
GUIDELINES FOR SIX SEC
CLOSURE TIME,

G. PROVISIONS SHOULD BE MADE TO ENSURE THAT ISOLATION IN COMPLIANCE
VALVE CLOSURE WILL NOT BE PREVENTID BY DEBRIS
WHICH COULD POTENTIALLY BECOME ENTRAINED IN THE
ESCAPING AIR AND STEAM.

3) THE PURGE SYSTEM SHOULD NOT BE RELIED ON FOR TEMPERATURE IN COMPLIANCE
ANC HUMIDITY CONTROL WITHIN THE CONTAINMENT.

4) PROVISIONS SHOULD BE MADE TO MINIMIZE THE NEED FOR PURG- IN COMPLIANCE
ING OF THE CONTAINMENT BY PROVIDING CONTAINMENT ATMO-
SPHERE CLEANUP SYSTEMS WITHIN THE CONTAINMENT.

EXHIBIT 3-50




BTP CSB 6-4, CONTAINMENT PURGING DURING NORMAL PLANT OPERATIONS

5)

6)

SRP_ACCEPTANCE CRITERIA

REQUIREMENTS

PROVISIONS SHOULD BE MADE FOR TESTING THE AVAILABILITY
OF THE ISOLATION FUNCTION AND THE LEAKAGE RATE OF THE
ISOLATION VALVES, INDIVIDUALLY, DURING REACTOR
OPERATION.

THE FOLLOWING ANALYSES SHOULD BE PERFORMED TO JUSTIFY
THE CONTAINMENT PURGE SYSTEM DESIGN:

A. AN ANALYSIS OF THE RADIOLOGICAL CONSEQUENCES OF A
LOCA.

B. AN ANALYSIS WHICH DEMONSTRATES THE ACCEPTABILITY
OF THE PROVISIONS MADE TO PROTECT STRUCTURES AND
SAFETY-RELATED EQUIPMENT; E.G., FANS, FILTERS,

AND DUCTWORK, LOCATED BEYOND THE PURGE SYSTEM
ISOLATION VALVES AGAINST LOSS OF FUNCTION FROM THE
ENVIRONMENT CREATED BY THE ESCAPING AIR AND STEAM,

EXHIBIT 3-51

DESIGN FEATURE

IN COMPLIANCE, A LEAKAGE
TEST CONNECTION 1S PRO-
VIDED BETWEEN THE ISOLA-
TION VALVES OUTSIDE THE
CONTAINMENT,

IN compPLIANCE. THE
ANALYSES ARE DISCUSSED
In FSAR sections 15.4.5
anD 15.6.6

IN coMPLIANCE. EQUIPMENT
OUTSIDE THE CONTAINMENT
BEYOND THE ISOLATION
VALVES ARE NON-SAFETY
RELATED. A POSTULATED
ACCIDENT DURING PURGE
OPERATION WILL NOT RESULT
IN A RELEASE EXCEEDING
10CFR100 GuIDELINES.



SRP_ACCEPTANCE CRITERIA
L
BTP CSB 6-4, CONTAINMENT PURGING DURING NORMAL PLANT OPERATIONS
REQUIREMENTS DESIGN FEATURE

C. AN ANALYSIS OF THE REDUCTION IN THE CONTAINMENT IN comPLIANCE., THE
PRESSURE RESULTING FROM THE PARTIAL LOSS OF CON- CALCULATIONS FOR SAFETY
TAINMENT ATMOSPHERE DURING THE ACCIDENT FOR pumMps NPSH ASSUMED THE
ESSENTIAL CORE COOLING SYSTEM BACKPRESSURE CONTAINMENT ATMOSPHERE
DETERMINATION, IS ENTIRELY STEAM, AND

NO CREDIT WAS TAKEN FOR
AIR PRESSURE TO INCREASE
AVAILABLE NPSH,

D. THE ALLOWABLE LEAK RATES OF THE PURGE AND VENT IN coMPLIANCE., THE
ISOLATION VALVES SHOULD BE SPECIFIED FOR THE PURGE ISOLATION VALVES
SPECTRUM OF DESIGN BASIS PRESSURES AND FLOWS LEAK RATES ARE SPECIFIED
AGAINST WHICH THE VALVES MUST CLOSE. 1o MEET AWWA C-504,

EXHIBIT 3-52



CONTAINMENT ISOLATION SYSTEM
NUREG 0737 :
ITEM 11.E.4.2
REQUIREMENT DESIGN FEATURE
1) CONTAINMENT ISOLATION SYSTEM DESIGNS 1) IN COMPLIANCE. A CONTAINMENT

SHALL COMPLY WITH THE RECOMMENDATIONS OF
SRP Section 6.2.4 (i.E., THAT THERE BE
DIVERSITY IN THE PARAMETERS SENSED FOR THE
INITIATION OF CONTAINMENT ISOLATION).

EXHIBIT 3-53

ISOLATION SIGNAL IS DIVERSELY
GENERATED BY EITHER A HIGH CON-
TAINMENT PRESSURE SIGNAL (5 psi6)
OR A LOW PRESSURIZER PRESSURE
s1GNAL (1685 psiG). THE POWER
ACCESS PURGE AND REFUELING PURGE
ARE ADDITIONALLY ISOLATED BY
HIGH CONTAINMENT PURGE
RADIOACTIVITY,



CONTAINMENT ISOLATION SYSTEM
NUREG 0737
ITEM 11.E.4.2 (ConTiNUED)
REQUIREMENT DESIGN FEATURE
2)  ALL PLANT PERSONNEL SHALL 2) IN coMPLIANCE. A GENERIC REVIEW OF FLUID

GIVE CAREFUL CONSIDERATION

TO THE DEFINITION OF ESSENTIAL
AND NONESSENTIAL SYSTEMS,
IDENTIFY EACH SYSTEM DETERMINED
TO BE ESSENTIAL, IDENTIFY EACH
SYSTEM DETERMINED TO BE NON-
ESSENTIAL, DESCRIBE THE BASIS
FOR SELECTION OF EACH ESSENTIAL
SYSTEM, MODIFY THEIR CONTAINMENT
ISOLATION DESIGNS ACCORDINGLY,
AND REPORT THE RESULTS OF THE
REEVALUATION To THE NRC,

SYSTEMS PENETRATING THE CONTAINMENT FOR C-E
DESIGNED PLANTS WAS CONDUCTED FOR THE C-E
Owners Group oN PosT-TMI EFForTs. THE RESULTS
OF THIS REVIEW WERE USED BY APS TO EVALUATE
THE PVNGS CONTAINMENT ISOLATION SYSTEM,

ESSENTIAL SYSTEMS ARE THOSE SYSTEMS CRITICAL
TO ENSURE THE CAPABILITY TO MITIGATE CONSE-
QUENCES OF ACCIDENTS, TO ENSURE THE INTEGRITY
OF THE REACTOR COOLANT PRESSURE BOUNDARY AND
TO ENSURE THE CAPABILITY TO SHUT DOWN THE
REACTOR AND MAINTAIN IT IN A 3AFE SHUTDOWN
CONDITION, TABLE 3-1 LISTS ESSENTIAL SYSTEMS
PENETRATING THE PVNGS conTAINMENT, NoO ESSEN-
TIAL SYSTEMS ARE FUNCTIONALLY ISOLATED BY A
CIAS WITH THE EXCEPTION OF THE HYDROGEN COMTROL
SYSTEM, THIS SYSTEM IS NOT IMMEDIATELY
REQUIRED FOR ACCIDENT MITIGATION, THE ISOLA-
TION VALVES CAN BE MANUALLY OPENED FROM THE
CONTROL ROOM AS PART OF THE HYDROGEN RECOMBINER
STARTUP PROCEDURES,

EXHIBIT 3-54



TaBLe 3-1
ESSENTIAL SYSTEMS PENETRATING THE PVNGS CONTAINMENT

NORMAL Post CIAS

SYSTEM PosiTION PosiTiON NoTES
HPSI CLOSED CLoSED 1
LPSI CLOSED CLOSED 1
CONTAINMENT SPRAY CLOSED CLoSED 2
RecircuLATION Sump SucTioN CLosED CLoSED 3
Lone TERM RECIRCULATION CLOSED CLOSED y
AuxiLIARY FEEDWATER CLOSED CLOSED 5
H2 ConTROL CLOSED CLOSED 4,7
CONTAINMENT PRESSURE SENSOR OPEN OPEN 6
SHUTDDOWN COOLING CLOSED CLOSED 4
1. Opens on SIAS
2, Opens on CSAS
3. Opens on RAS
4, MANUALLY OPENED FROM CONTROL ROOM
5. 0Opens onN AFAS
6., FUNCTION REQUIRES IT TO REMAIN OPEN
7.

IsoLaTes on CIAS

EXHIBIT 3-55




CONTAINMENT ISOLATION SYSTEM
NUREG 0737
1TEM 11.E.4,2 (CONTINUED) '
REQUIREMENT DESIGN FEATURE
3)  ALL NONESSENTIAL SYSTEMS SHALL 2)  IN coMPLIANCE, NON-ESSENT!AL SYSTEMS PENE-

BE AUTOMATICAL.LY ISOLATED BY
THE CONTAINMENT ISOLATION
SIGNAL.

TRATING THE PYNGS CONTAINMENT ARE LISTED IN
TABLE 3-2. NON-ESSENTIAL SYSTEMS ARE AUTO-
MATICALLY I1SOLATE" BY A CIAS WITH THE
EXCEPTION OF THE FOLLOWING SYSTEMS:

A, THOSE CONTAINING LOCKED CLOSED VALVES
OR FLANGED CLOSED CONNECTIONS.

B, MAIN STEAM AND FEEDWATER

G STEAM GENERATOR BLOWDOWN AND BLOWDOWN
SAMPLE AND SAFETY INJECTION DRAIN

D. RCP seaL inJECTION AND CVCS CHARGING

THE MAIN STEAM AND FEEDWATER SYSTEMS, WHILE
NOT ESSENTIAL, AID IN HEAT REMOVAL DURING

A SMALL LOCA., THESE SYSTEMS SHOULD NOT,
THEREFORE, BE 1SOLATED BY A CIAS GENERATED
ON LOW PRESSURIZER PRESSURE., THE STEAM AND
FEEDWATER SYSTEMS ARE ISOLATED FOR A MAIN
STEAM LINE BREAK BY MS!S ON HIGH CONTAINMENT
PRESSURE (5 PSIG) OR LOW STEAM C:NERATOR
PRESSURE (870 psi6).

EXHIBIT 3-56



TABLE 3-7
NON-ESSENTIAL SYSTEMS PENETRATING THE

PVNGS CONTAINMENT

NORMAL Post CIAS

; SYSTEM PosiTtion | PosiTioN NoTES
DeEMINERALIZED WATER c c LockeD
FIRe PROTECTION Cc c Lockep
PooL CooLING c o LOCKED
FueL TRANSFER c c FLANGED
CONTAINMENT TEST C c FLANGED
SERVICE AIR c £ Lockep
INTEGRATED LEAK RATE TE3T c c FLANGED
PErRSONNEL Lock c c -
EQUIPMENT HATCH c c -
EmerGcencY Lock c ¢ -
PRESSURIZER CaMPLE - WATER c c 1
PRESSURIZER SAMPLE - STEAM C c 1
Hot Les SAMPLE c c 1
HieH PRESSURE NiITROGEN c c 1
ConTAINMENT PurRGE (REFUELING) c c 1,2
RADIATION MoNITOR c c 1
Low PRESSURE NITROGEN o C 1
INSTRUMENT AIR 0 c 1
NucLeArR CooLinc WATER 0 C 1
CVCS LeTtpown 0 C 1
Reactor DrAIN Tank (RDT) VenTt 0 C 1
CVCS RDT DraIn/FiLL 0 C 1
CHILLED WATER 0 c 1
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TABLE 3-2

NON-ESSENTIAL SYSTEMS PENETRATING THE
PVNGS CONTAINMENT (ConTINuED)

NorMaL | Post CIAS

& SYSTEM Position | PosiTION NoTEes
Power Access PURGE 0 c 1,2
CoNTAINMENT NORMAL Sump 0 c 1
MAIN STEAM 0 0 3
MAIN FEEDWATER 0 0 3
STEAM GENERATOR BLOWDOWN 0 0 4
STEAM GENERATOR BLOWDOWN c c 4

SampPLE 1
STEAM HENERATOR BLOWDOWN

SAMPLE 2 0 0 4
SAFETY INJECTION DRAIN c 0 5
RCP SeAL INJECTION 0 0 6
CVCS CHARGING 0 0 6

1. Croses on CIAS

2. CLOSES ON CONTAINMENT PURGE ISOLATION ACTUATION SIGNAL
3, Croses on MSIS

4, Croses on MSIS, AFAS or SIAS

5. CLoses on SIAS

6. Seismic CATEGORY | CHECK VALVE INSiDE CONTAINMENT

EXHIBIT 3-58




ITEM 11.E.4.2 (CoNTINUED)

3)

REQUIREMENT

(CONTINUED)

CONTAINMENT ISOLATION SYSTEM
NUREG 0737 .

DESIGN FEATURE

THE STEAM GENERATOR BLOWDOWN AND BLOWDOWN
SAMPLE SYSTEMS ARE ISOLATED BY EITHER A MSIS,
AFAS or SIAS., THE SAFETY INJECTION DRAIN IS
1SOLATED ON A SIAS., PLANT PARAMETERS WHICH
GENERATE SIAS ALso GeneraTE CIAS.

IT 15 DESIRABLE To LEAVE RCP SEAL INJECTION
AND CVCS CHARGING PATHS OPEN TO PROVIDE
ADDITIONAL CORE PROTECTION AFTER AN ACCIDENT
IN WHICH OFFSITE POWER 1S AVAILABLE. IN
ADDITION, YHE CHARGING PUMPS ARE AUTOMATICALLY
TRANFERRED TO EMERGENCY POWER IN THE EVENT
THAT OFFSITE POWER 1S LOST. CONVERSELY, IT

1S UNDESIRABLE TO LOSE CHARGING OR SEAL
INJECTION CAPABILITY DURING NORMAL OPERATION
DUE TO AN INADVERTENT CIAS. THE POTENTIAL
RELEASE OF FISSION PRODUCTS THROUGH THE
PENETRATION IS NOT A CONCERN FOR THE FOLLOWING
REASONS :

A. FLOW IS INTO THE CONTAINMENT AND RCS.

B, CHECK VALVES INSIDE THE CONTAINMENT PREVENT

BACKFLOW OUT OF THE CONTAINMENT IF THE
CHARGING PUMPS STOF,

EXHIBIT 3-59



Mﬂﬂ%%ﬂﬂ.&ﬁlﬁﬂ :
[TEM 11.E.4,2 (ConTINUED)
REQUIREMENT DESICN FEATURE
3)  (ConTINUED) C. THE CONNECTING PORTIONS OF THE CVCS

OUTSIDE OF CONTAINMENT ARE DESIGNED TO
SAFeTY CLAss 2, Sersmic CATEGORY |
STANDARDS AND HAVE DESIGN PRESSURE WELL
IN EXCESS OF CONTAINMENT DESIGN
PRESSURE,

D. THE OPERATOR HAS THE CAPABILITY OF
ISOLATING THESE LINES IF CONTINUED
CHARGING OR SEAL INJECTION PROVES TO
BE UN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>