Ve 7 o

TR e e T O T P o e o w o A T i ST e o R T AV T A Tl
$ F 35 5y ot e 5 ks 5 A Y ’ ?

: | UMITEDSTATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, €. 4
Vovemder 28, 1984

Docket Mo, STH 50-470

VERODANDIM FOR:  Cacil 0. Thomas, Chisf
Standardization & Special Projects Branch
Divicion nf Licensinn

FPCH: Pierre R, Moriette
2 Standardization & Specfal Projects Branch
Division of Licensirg

SUBJECT: T SUMWRY OF NOVDER 9, 1984 MEETING WITH COMBUSTION
ENGINEERING (CE) TD DISCUSS OPERANILITY OF SHUTDOWN
COOLIRG SYSTEM RELIEF VALVES OF SYSTEM 80 DESIGR

A meeting was held on Novesber 9, 1984, between NRC representatives and
representatives of CE to obtain additional information on the operability of
the shutdown cooling system relief valves smployed in the ‘s'g:s- 80 Dest
Representatives of valve suppliers for Palo Verde and {System
designers) were also attending.

Provious presentations by CE of available test data (September 18 mesting) had
reliaf vaives snplayed. 1n the Systam 80 Destyn, g apecificaly the sperdsils
re vaives n ca

of ‘the CROSSY GR10 0-55 relief valves installed in Palo Verde 1-3 Datts.

CE's presentation at this oeeting was aimed at demonstrating that all tests
conductad by the manufacturer were indeed representative of the operating
conditions of the relief valves, and in sose cases, even more severe than
the actual operating conditions.

The staff's additiona] questions were snswered by the CROSBY representative, -

At the conclusion of the reeting, after a czucus, the KRC staff stated the
follewing:

-«  the information provided at this meating gives reasonable assurance that
the design of the System B0 safety relief valve is acceptable;

- the specifics of valve operation are not part of the CESSAR scope; the
onerability of the valves salected for a given Svctem PO plant will have
fo be verified or 2 case-by-case basic;



- g lovexber 28, 1984

ST - the information provided for the CROSBY valves installed nn Palo Verde

Ly 1-3 pives reasonable assurance that will perform as intended;

S ! this information must be supplied forsally in the Palo Verde Docket,

B SOM s:ﬂl'inc!uu the steam tests performed on Palo Verde CROSBY 6R10
ot 8/ | m' %

Enclosed 1s a copy of the set of transparencies presented at the meeting, and

2 list of participants,
[Q"u’u:}'&/

Plarre R, Moriette ‘
Standardizetion § Special Projects Brench
Division of Licensing

Enclosures:
As stated
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SUCTION

AL » INBPEFUOPE <ot otk B TSR

SYSTEM CONFIGURATION
SHUTDOWN COOLING SYSTEM
LINE RELIEF ARD ISOLATION VALVES

CONTAIIRENT
g TRAIN A (3)
ouT N §1-179(51-i09)
CONTALRSENT
SUMP
7 T i o :S?
LPS! - K ik
o pee 2T = . LEG
g SN . igress P S1683 7 stogs) ! LodP 2 (2)
= | (51-656) I (s1-654) (50-652)
| | "
| ! t
1 I~ | |
1 I
P-103 (104) P-105 (106) P-103 (104)
AUTD CLOSURE .
SETPOINT: 530 PSIA SETPOINT: 700 PSIA SETPOINT: 700 PSIA
OPEN PERMISSIVE
SETPOINT: 410 PSIA SETPOINT: 410 PSIA SETPOINT: 410 PSIA
LTOP ALARMS: LTOP ALARMS:
RCS PRESS > 410 PSIA RCS PRESS > 410 PSIA
VALVE MOT CLOSED VALVE NOT CLOSED
RCS TEMP < 260°F RCS TEMP < 250°F

VALVE CLOSED VALYE CLOSED



DESISN 3ASIS

DESIGH REQUIREMENTS OF RESIDUAL HEAT REMOVAL SYSTEM:
BRANCH TECHNICAL POSITION, RSB 5-1
(ASNE BRPVC SEC 111, NC-7000)

OVERPRESSURE PROTECTION OF PWR WHILE OPERATING AT
LON TEMPERATURE:

BRANCH TECENICAL POSITINN, RSB 5-2



SIZING CRITERIA

} ORIGINAL FUNCTION: SDC OVERPRESSURE PROTECTIOY
CESSAR SECTION 5.4.7.2.2.(4,A2)

® EACH VALVE; RELIEF OF COINCIDENT OCCUREMCE OF:

2 HPSI PUNPS (RUNOUT)
3 CHARGING PUMPS |
ENERGIZATION OF PRESSURIZER HEATERS

ADDITIONAL FUNCTION: LTOP
CESSAR SECTION 5.2.2.10.2.1

i @ EVALUATED WITH AS PURCHASED EQUIPMENT
® LIMITING EVALUATIONS:

MASS ADDITION: INADVERTANT SAFETY INJECTION
ACTUATION

ENERGY ADDITION: RCP START WITH POSITIVE S.6.
T0 PCS AT,




Purcxasep 1o 1974 ASPE Secvion §11, Sumsection NC
o ASME CODE PEQUIREMENTS
»  CAPACITY CERTIFICATION BY CALCULATIONS OR FLOW TEST

» FULL SCALE TESTING WAS NOT REQUIRED

o HYDROSTATIC TESTS

o C-E SPECIFICATION REQUIREMENTS
+  SEISMIC OPERABILITY TO BE DEMONSYRATED BY TEST AND/OR ANALYSIS

* LOADS TO BE COMSIDERED IN THE VALVE DESIGN
= SEISMIC LOADS
~ SYSTEM PRESSURE
~ LOADS DUE TO VALVE OPERATION

+  STANDARD PRODUCTION TESTS
= VERIFY sn'm
= SEAT LEAKRGE TEST AT %2 of <27 PRESSURE



“ v PuRcaseD To 1974 ASEE Sectiow 111, Sumsection NC

o [SME CODE REQUIREMENTS

CAPACITY CERTIFICATION BY CALCULATIONS OR FLOW TEST

» FULL SCALE TESTING WAS NOT REQUIRED

«  HYDROSTATIC TESTS

o C-E SPECIFICATION REQUIREMENTS
o  SEISMIC OPERABILITY TO BE DEMONSTRATED BY TEST AND/OR ANALYSIS

* LOADS TO BE CONSIDERED IN THE VALVE DESIGN
= SEISMIC LOADS
= SYSTEM PRESSURE
=~ LOADS DUE TO VALVE OPERATION -

o STANDARD PRODUCTION TESTS
= VERIFY SET PRESSURE
= SEAT LEAXACE TEST AT %02 of SET PRCSSURE



Outline for Palo Verde SCS RY Presentation

ke Purpose of Presentetion: To document the bases for mubﬂity of the Crosty
e 5 6R1D J0-55 relief valve.

Basic Dats: 1. Pmauu water test data for Crosby #P6 JO-45 relief valve
at (5 psig set pressure (test report no. 4053, Rev. o1).

2. Production test cata for Crosby JO series steam valves.
Saturated steam tests at pressures up to 250 PSIG (uwmin
temperatures up to 400°F),

Sases for Operability of the Crosdby 6RI10 JO-55 relief valve:

1. Test data for Croshy 4P6 J0-45 relief valve are spplicadle
 To Crosby 6R10 J0-55 relief valwe.
2. mruaau Trom 66 psig sat pressure test are applicable
to 467 psig set pressure opecation st the sime tesperaturs.
3. Steas test mforl:muaouﬂunlm valves provide
& basis for opersbility of the Crosby 6R10 JO-55 relief walve

for hi temperature service to .
Detailed Discussion of lz d -

-

- Comparison of 4P6 and SRID valves .‘ o
« Physical Geometry e i s
+ Raterials
« ‘Functional Characteristics
« Summary of Applicadbility of 4P6 to BR1D

2. Applicadility of Prorated Test Results to Full Pressure
Coeradility
« Mechanical Valve Operation
+ Valw/Fluid Interactio.
o Summary of Applicability of Low Pressure Tests te
Full Pressure Operation

3. Justification of Operability at Desipn Temperature
« Mechanical Valve Operation
o Valve/Fluid Interaction
. Susmary of Operadility at Design Tesperature
sSu==ary
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. BASIC DATA

.

1. PRORATED WATER TFST DATA FOR CROSBY 46 JO-45

RELIEF VALVE AT 66 PSIG SET PRESSURE (TEST REPORT

wl. 4053, PEY. D1).

2. PRODUCTION TEST DATA FOR CROSBY JO SERIES STEAM VALVES.
SATURATED STEAM TESTS AT PRESSURES UP T0 250 PSIG

(SATURATION TEMPERATURE UP TO 400°F).



-

BASES FUR CPEMABILITY OF 1I€ CAUSBY GAID JO-55 FELIEF VALVE
- 4 ¥ »

= 1. TEST DATA FOR CRUSBY A0S J0-45 RELIEF VALVE MRE APPLICARLE
10 CRUSHY 6RI0 JU-S5 MELIEF VALVE:
- 2+ WATER TEST DATA FRON 66 PSIG SET PRESSURE TEST ARE APPLICALEE
T0 467 PSIG SET PRESSURE CPERATION AT THE SNE TENPERATUFE.
:
| 3. STEA TEST DATA FOR CROSBY JO SERIES RELIEF VALVES PROVILE
| A BASIS FOR OPERABILITY OF THE CROSBY GRIO JO-S5 RELIEF

VALVE FOR HIGHER TEMPERATURE SERVICE (UP TO 400°F).
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BISICN. SRRy S
SIMUARITIIE =  OVERALL DIVENSIONS AR SCALED
ML SLONETRY
ZRING CONTROL
CLEARANCES ART COMPARARLE AKD APPROPRIATE TOR
et
Dieereencey SUZKIPICANCE
BISC LS SINGLE Disc
PIECE DISC INSERY el
OVERALL Dimgnsioms
WOULD SCALE ~ DISC
1SENT DIANCES SEAT
2 . Tieimass
GUIDING SURFACES  TMO LANDS OM  “LABYRINTM®  mEGLIS
Disc oRomTRY | "Lagaval SLONETRY
DESIRANLE FOR GUIDING
VALVES

» SELECTED TO AVOID GALLING

+ Tesrep av Crosay For watem sErvice

» SEATING MATERIALS ARE THE SAME

+ Disc mavERIALS ARE THE sAvE (316 sTAmmLess sTem)
6RI0 Guipe ASTM ATH3 BETTER GALLING RESISTANCE
&6 cuipe 316 sTammLess sTeR.



THE SAME DESIGN PHILOSOPHY WAS USED IN BOTH 4P6 A 6R10 vaLves.
‘RING SETTINGS HAVE THE SAME BAS1S.

SUPMARY_(F APPLICABILITY OF 4P vo 6RID

+ UvVERALL DIMENSIONS ARE SCALED

«  THE GEOMETRICAL AND MATERIAL DIFFERENCES BETWEEN THE 4PE vALVE asD
- THE BRID vALVE ARE FOR EMHANCING THE GR10 VALVE AND ARE MOT CONSID-

ERED SIGNIFICANT :

. THE SAME DESIGN PHILOSPHY WAS USED FOR EACH

+  Ring SETTINGS HAVE THE SANE BaASIS

+  THEREFORE, TEST oF 4P VALVE 1S BELIEVED APPLICANLE TO GRID vaLvEe
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e VECHMIICAL VALVE OPERATION -

- PaobucTion TEST DATA FOR CROSEY JO SERIES STEAM VALVES DEPONSTRATE
PROPER MECHANICAL VALVE OPERATION FOR TENPERATURES UP TO H00°F (pesion
TEMPERATURE )+

JO SERIES STEAM VALVES ARE OF THE SAME BASIC DESIGN AS J0 SERIES WATER
VALVES- :

VaLves TESTED 1ncLupe JO-46, GRID vALVE wHICH 15 THE SNIE SIZE AS
HE PaLo VYenpe JO-55, 6R10 vaLve.

VALVE/FLUID INTERACTION

EPRl TESTS DENOMSTRATED TMAT SPRING-LOADED SAFETY VALVES WERE FORE
PRONE TO CHATTER AS THE DEGREE OF SUBCOOLING INCREASED-
THEREFORE, PRORATED TESTS WITH COLD WATER ARE COMSERVATIVE DUE TO
LARGE AMDUNT OF SUBCOOLING-

AS TEMPERATURE INCREASES, SUBCOOLING DECREASES- 1N THE LINIT OF 2BR0
SUBCOOLING, STEAM COMDITIONS OCCUR- CROSEY PRODUCTION STEAM TESTS ON
JO SERIES VALVES DEMONSTRATE OPERABILITY WITH ZERO SUBCDOLING.

SUMHARY OF OPERABILITY AT DESIGN TENPERATURE

ACCEPTABLE MECHANICAL VALVE OPERATION AT DESIGN TEMPERATURE IS
PEMONSTRATED BY Crosay JO SERIES SYEAX TESTS.

VALVE/FLUID INTERACTIONS OVER THE RANGE OF OPERATING TEMPERATURES ARE
BOUNDED BY PRORATED TEST OF UPS vALVE AT coLD cowpiTions anp JO SERIES
STEAM TESTS AT DESIGN TEMPERATURE.




SATISFACTORY LOW PRESSURE TEST OF 4PG RELIEF VALVE S SELIEVED
4PPLICABLE TO BRID vaLvE. : 5

+ Low PRESSURE TEST m‘n ARE CONSIDERED REPRESENTATIVE OF
OPERATION AT FULL PRESSURE.

..

B

. RELIEF VALVE IS PORE LIKELY TO CHATYER AT LOV PRESSURE IF PERCENT
i B ety ’ P e SRR N

BLOMDOMM IS THE SAE

+  ACCEPTABLE MECHANICAL VALVE OPERATION AT DESIGN TEMPERATURE IS
DEMONSTRATED BY Crosay JO SERIES STEAM TESTS

»  VALVE/PLUID INTERACTIONS OVER THE RANGE OF OPERATING TENPRATURES
ARE BOUNDED BY 4PG RELIEF vALVE TEST AnD Caosey JO SERIES STEAM
TESTS

TMEREFORE, BASED OM RELEVANT TEST DATA AXD ENGINMEERING JUDGEMENT, ACCEPTABLE ;
OPERABILITY 1S EXPECTED #OR THE Crossy BR10 ReLIEF VALVE.
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the deformation provided for the CROSBY walves dnstalied on Palo Yerde
3-3 gives ressonable sssurance that they will perform as intended;
“this information must be supplied formally in the Paln Verde Dacket,

; :18.‘5;'"1'”““ the steam tests parformed on Palo Verde CROSARY SRI0

i valves,

imd 13 & copy of the set of transparencias presanted at the meating, and

5t of participants, .

Plerre R. Moriette
Standardization & Special Projects 8ranch
Division of Licensing
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