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o Section VII -- Appendices

- Ac.cendix A =rovides the preliminary worksccpe for. . .

ii " '' -
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the relief valve tests to be :erfor:ed a: the Wvle. .
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A=c.en ix C =.rovid.es he creliminary worksccee for. J
. . .

the safety and relief valve tests to be perfor:ed
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The a=.=rcach used in selecting the test valves is based
.

o n * ".e .',., .1_1 w.d .. , ..'...'.a.-. . .

. . . .-

1. Each basic valve type should be represented.

2. Each'different manufacturers' version of a given
,

valve tv..=e should be represented except when very
.

li J.ted nu=bers of such valves are in use.and the valve
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Based en these criteria, the safety and relief valves __
listed-in Table III-5 were selected for :esting. Engineering

evaluations will be performed by the individual valve manu-
'. .= c . .. e. s u..d e .- r..o R. .'' c a r. .. ac . , * c s.b.ow .."..= . . . ' . = .-=su .s o-
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testing c' the selected valves can be extended :: (1) c:her
sizes of the same basic valve type, and (2) different '

va.,ve mcde,s of the same valve tv.e.e which nav have minor
.
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:| . SAFETY VAIVf5 ''

l
. ll/Jil' TAC itHtt R MinEt. littl15

.

C osby Valve & Gauge illl-IIP-fl6 Serles Farley -l&2 Alta -2

!' Rdninson -2 Ilarris -1,2,3,&4'
,Zion -182

. !!yron -1&2 .

liraittwood -112 Conn Yankee '

Infilan Point -2&3 - Mc Guire 1&2 :
lleaver Valley-2 Turkey I'olnt -384 '!

,

'

St. Lucie -112 Vn9tle -l&2
g Cook -l&2 lini f Creek

, Jamesport 112 |lillstone -3 I

! l'rarle Islasitt l&2 C.l siria -| '
l't. Callioun -1 Ill.ihlo Canyon -l&2 '

-

Trojan Ilarble ||111 -112'
Seabrook l&2 Salem -l&2*

i
! Suimier San Onofre -1-

South Texas -l&2 Sequoyah -182 |,llatts ilar -l&2 Yellow Creek -112 ''

Comanche Peak -182 Drivis liesse -1
Callaway -112 florth Anna -3&4

Point Beach -l&2 WilP-3sS Kewaunee
i,

;
Dresser Influstries 1719 WA Yankee Itowe

'
'

31709 A Haine Yankee
31709 flA Palo Verile -1, 2,Ik3 |

Pilgrim -2 j-

Pa l isaili s j
Perkins -1,2,&3.

'

(herokee -1,2, &3 i, ,

Pebble Springs -l&2 :i '

San unofre -2&3 |
llellefonte -112 '

WilP -114 i

!

.
!

,

, , ,

i
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' RELIEF VALVES '

HAlllifAC1 tiller HODEI. IlNITS
.

Illack, Sivalls 70-111-9 DRTX San Onofre -1

|*j Control Components
|In terna t f oria l 3" DRAG Mc Gistre -182 .

Catawba -l&2 :

I

Colics Vulcan 3" -1500 Series Farley -182
|

.

Itoininson -2.

| Ilarris -1,2,3,14
|

.

t 7 ton -l&?
flyron -l&2 i

.

| liralatwood -182
Conn. Yankee '

.

Indian Point -2&3,

', Turkey Point -3&4
Jamesport -l&2
Millstone -3

i Prairie Island -182 i, .

j 1 ro.jan -

Marlile Ilill -182 ',

; Scalirook -l&2
Salem -182
Ginna |,
Simumtr '.

'Soutli lexas -182
Comantlie Peak -l&2
Point lleach -l&2 3

'
. j

-

Crosby Valve & Gauge llPV-Sil flavis liesse -1 : ! I

, North Anna -3M '

:

i

!
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TAllt.1; III-2 (Con tiniued)
,

a

j. *

'-

nctilr VAlv!_5 |
iMANUFACItillEN M01)ELS tlHI) S ;.

liresser 'Indus tries 31533Vx Series AHO -1 |

| Calvert Clif fs -112
|
i|

Pi lgrini -2
Palisades |t Midland -182 *

.0conen -1,2,&3 '

Crystal River 3
'

Maine Yankee 8-

1hree Mile Islarid'-l&2 I

Millstone -2 '

Ft. Calhoun -1 -
3

Pebble Springs -182- ,

Itancho Seco |: llellefonte -182
WNP -114 I:
Yankee Rowe

1
..

i
' ,

fisher Controls 55-103-55-95 Deaver Valley -2 *

Vogtle -182 ,

Wa tts liar -l&2 I

liasonellait
International 20000 Series lleaver Valley -1

.

Cook -l&2 r

liiablo Canyon -112 !
Sequoyah -182 i!

-

ilorth Anna -112 '

Kewaunee

. .
|

i-.

.|.
e
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E.4U . .., , .-c i v .u.
MODEL UN TS /".' N.V:..~

n wa
:::. . . . e. r."o.-

_

.

Crosby valve'a Ginge HS-EP-25 series 57/139 71
'

.

'

Cresser Indus::-ies 31700 series 36/72 27

1719 '4A 1/2 14

Taeget ?.:ck 69C 1/3 ),

I

-.. . ..

TOTAL 10,c. / 7.:.c- Ia0v,#

...
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e e

,

5

*

e

i

=

,

,

! I
:
i

1

.

+

7.. .. _ . . ....- . .. - . . . . . . . . . . . . . _ _ .

, _
.

. . - , , - . - - - - . . . -. -
j



, .

. - -. - . . . . . . , __ ... -

--- ~ ~ - - . _. . . _ . - , . . . . _ _ _ _ _ _ _ . . . _ _ , _ , . . . _ . _

.

TABLZ III-4 POPU ATION OF PWR
-- - ~~ RELIIT VALVES

.

.

FCFut.ATICN' .
PriUFAC-'G.ER .WCEL l. WITS / VALVE 3 FEFCENT

Slack, Sivalls 70-18-3CRTX 1/2 1

Centrol Cce;cnents
Interna-f enal 3" Crag Type 4/3 6

Cepes Vulcan 3"-15C0 SERIES 38/76 53

Crosby Vaive i,

Gauge HPV-SM 3/3 2

Cresser Industries 31533VX SERIE5 24/24 17

Fisher Cen rcls 53-103-55-55 5/10 7

Paseneilan In:. ICCCO SERIE5 10/20 '14
'

_-

TOTALS 35/la3 100 -

1

'Assu.,.e 1 FCR'i f:r each 3a',i ace CE unit (exce;- CZ uni,s */c FCRVs) and 2 FCRVs for
each W uni .

.- , _ . . . . . - . . _ _ _ . . _ .. _ _ _ .. ...__ ... . _ _ . . _ _ _ . . . . . _ _ _ _ _ _ _ , . , _ ...
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TA111.is I I I-5 IlEl.I Ele AllD sal'MTY VAINES .

j SET.ECTED FOlt TESTING
.

t

I

| VALVE lYPE HAtitiFACTilltfil H0DFL DESIGilATED SELECTED F0lt TEST.

i'
l. Saf'ety '

' Valve (Spring,
i lla lanceil) Crosby llH-DP-XX Type lill-flP-86 (6H6)t
' i

| 2. S'a t'e t y
,

5 Valve (Spring.
Ita lanceil) Dresser 31700 Series 31739 A

.

31709 NA
.

3. Safety
li Valve (Pilot i

.: Operateil) Target Itock 69C 69C
l
.
.

,

| 4. Itel ief
Valve (Pressur-

'

putic) Crosby llPV-Sil llPV-SN
i

i.
le .'

S. Itel ie f
!' Valve (Llectro-

notic) Dresser 3tS33VX Type 31533VX-30
1
-

*

i ?

; 6. Itelle f Conirol Components 3" Drag 3" Drag 8

Valves (Air Cupes Vulcan 3"-1500 Type 3"-1500Opera teil) ,fisfier Controls SS-103-SS-95 Type 55-103-55-95
.

4 11asoncilan 20000 Series (l.a l.e r)i -

) '

| .

I
.

t<

i
.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The objective of the safet.y and relief valve test crec. ram is
.

.
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ac _4a_e .
. ..a.

i
.

A. o. WR. a v_ s '. a.... ". .- = .~. s 4 =. . . * s
-

. .

.

The final determination of relief and safety valve test
,

.I

conditions will be based on an evaluation of the event
~ ' y e s s " =. . 4 .' ' = d_ 4 5.=-'..'=..-v. Guida. .' . 'i O , .c.a v.ds .i .. ? .] -.. . . - .
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. . . . .

..
_..

and relief valves.
...

. . . ,a

.e.g typ..tg ..,- w... g. .w... * . . . . .3 .4 p... . .agw a.,3 3 3 g 3 s.g. ..a s.... . . . . . . .. . .a.
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3. Extended c:eration of High Pressure Injection systema

* Pressure ?.ange

The maximum transient pressure ranges from the
.

valve set pressure to just above 2300 psia.

* Pressurization Rate

The pressuri:ation rate would he loss than

20 psi /sec.

riuid Conditicas*

For these transients, the valves could Open en

steam and experience a transition from steam to

subccoled water flew, or they could open on sub-

cooled water. 'a*ater temperatures could range
.

frca 450 to 650*F.

..

.

In most cases :ne extended opera' icn of high pressure*

injection would he a consequence initicted by an SAR-:ype
transient.

.
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TA3LE IV-1- PWR TP.ANSIENTS WHICH :4.17
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Q* S
. .L .T * a" J"* t[n* .r 'V"L A C '."' ' *n* *. .f %. *'e J. L.

.

Plant Transient

a ,,.e s s c . e c. e _. _ _ e ., e _. ._._s .a., .-,,_a a < c ._. ._. . . . . . . .- a, r < ,,
. .. . ._ .. . . .

Loss of nor.a1 feedwater

Uncontrolled red withdrawal

Loss of all'AC power
.

Main feedwater ei:e ruc.tura. .

.

Sei:ure of reac:c: ccclan: pump rote:

Cold pressuri:ation transients
'

-

Ixtended Operation of hi:h pressure injection system *

Cnly in these plants where the system is capable cf*

in.4ection at valve se: pressures (2400-2500 .esia).

.'. . ., ;.g , ,. . . . . , . . . . . . . . .
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V. PRCGRX4 TOR IVA*.tTA'''IC'! OF
S A?ITY AND E* IEF */A7 *TE PE3 FOP.v_:NCE.

'
- . . . _ - . . . -

A. Tests to be Perfer ed

Full ficw tests of three spring-loaded safety valves, one

pilet-actuated safety va*,ve, and six power-c; era.ed relief,
.

|

valves will be perfer=ed under a wide range of fluid ecndi-,

|. .. .- - .. -.
,

,

'

tiens. Each will be a perfor=ance test := demonstrate
. . . - - - . . . _ .. . . -

| the capabilitv. of the valves to c=erate satisfacecrily under
. .

| steam inlet ' cenditions, as well as a. range of subeccled water

and transition (steam to water) flows. A nu=her of se:

j pressures, capacities, peak pressures, pressure ramp rates,
;

. . . . . . -.

reseat pressures and back pressures will be covered. As a

part of the valve testing, data will. also be ebtained to

determine performance parameters such as valve capacity,
..

and flew reac'.:.cn forces .

The specified tests are based en the use of a transient blow-
. .. . -

--

down type of tes facility which utilizes accu =ula:crs charped
,,

.tc'an appropriate pressure'and temperature := achieve, _

t
*

conditions representative of these expected. in ser ric-

The duratica cf the.:ss: will be approximately 10 to 2t, aece u.s
.--. . .. .. . . . . . . --

| _ (depending en the type of test, the valve si:e and the facili y
| . .. . . _ .

j ceili:ed) which will be sufficient to chtain valid performance
characteristics a..d ha:a.

'
;^~

t
<

l

f

.
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During the course of the specified tests, each valve will
he subjected to a c.'.ber of cperational cycles. However,

.

. . -. -

it should be noted that the test pr: gram, to be ::=ple:ed
!

by July, 1981, is net intended to provide valve lifetime,
*/ ~- ' ' d

. . .".- ,- . __ . . _ a a - 3 s - d = 'a '. a c --.

- . .=.'..- od'4_v.'.......--...'a'.
..

.

.r - . .

Specific ccmbinations of valve types, piping configurations
"

and test conditions are specified in the test = atrix
. .

presented in Table V-1. The main elements of the test. --... . .. . . . . .

pr: gram are su==ari:ed belev:
. . .

_
,

*

The valve tvr.es to be tested include essentia'.l.v.

all of the peneric valve types in service (e.g.,
balanced spring-leaded safety valves, Ilec::::ati: er
pressuremati: PCR7's, air-cperated glebe valves and -
. . _,. . .. ... . . .

. . ..

.

self-actuated allot-operated safety valves)v
.

.
.- ..

and include =cdels supplied by each of the majer
su=. cliers ( e . e. . , Dresser, Crosb.v and Tar,e: Rock)..

.
such a :: usin, resul:s in ten ?WR test valves.. .

* The numerous piping ==nfigurations in service are

medeled as f:llows: The ran e of inle: :i.ci..e.,
.

configurati:ns are ::vered by :ve test set-ups
for the safety valves - ene representing a sh:::,
vertical inle: pipe and one representing a wa:er

.

.

V-2
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seal arrangenent which has a vclu=e of condensed

(subeccled) water. The pilet-operaced PCRVs will

be =cunted in a vertical configuration and the air-.
- -.

.

co.erated PORVs will be =cented in a hori: ental
.

c n ' .4 , u. a ..i . .. . wu-'e .40 .4 . .~, w .i .' l S. e .d ..c .' "..d a. d. =aa -. e ..

. e . u.i .- = d. c ' .a.i .. ." .' w a..d. d v. . . .=.. 4 c ' ad. .=. .= s ". .- = .. e . a-. e . . . .. .

and to scacrcl back pressure. As discussed in =cre

detail in Secticn V cf this report, this cicin-
. . v

will include piping sizes and runs, with elbews,
~ ~ ~

tv.e.ical of these used in ?WR plants.
. .. . . . . _ . ., _ _ . . . . .. . . . . .

.

* Upstream fluid conditions will include sin 3le-
. chase stea= (representin, normal design conditiens

-
a.'.d '.'.a. .7 = d a. . d .v. c .' , o s ." ' = . = d _ c. .' a.. . . = . . s .i a. .n . a- .d

. v . . = . -.
,

.

accidents), single-phase sub-ccoled water, and
..

a .. a..s .' ..' . . . ' w . .= s . .i .. vb. i ..*. '.'. a. .es. va'va. .- e .. s
.

.
. -,

. a..d di s c.'.a-. .= s s .= = .' .' .1 cwa d "
.v = .. a..si .i .. ..---

subeccled water flew. These fluid conditicas cover.

".ese .n.sid=.-=.d ..- '.e'_'.~'4..- .#.-. .= .='ve --*. .=-A-. , . - . , ..

b i ' i .v. s ..=.~.' c .d....--
.

'." e s . ' .. s --" .e .. ..= . 3 . . w .i .t .' ' a. : . .. v.' .ded. .o .a=s"-= sv.s =,-. .
-

-- -

, a. .=...e .a. s ( v = ' ~e .' .. .' .= . , .= .. u-=... =..d.v=.'~.=.-s..'.=-,=' '' -
.

e. e .< ...,. z . . - a. . a . , , , .s..e.-- - q.,-2a
, -- ... , . .
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nlet and discharge pressureo

.n.'e* a..d di c'.a.,e .=.ee . a .". . .=o A. a . .

o Discharge (back) pressure '

o Mass flow rate (=easureceEt of =ess flev rate will
be made bv. an uc. stream venturi and accumulater

,

inventery =<easuremenes; instrumenced speel pieces to
. aC . . .,. .,da . h .. ,a oe s.t..=e a , w ..a a s.i.. . a.......a.. .ne.... .w 3.. . aw. .. 3

a.- = ' e .' .. ~, > - . v ' ' =. ^. ). .. . .

. . . . . ..

Special instrumentation will be provided to =easure valve
parameters, including:s.

. .

Valve stem position (stroke) e.g., linear variable
*

...... - - -
-

differential transformers, where possible.
. .. . . .. .

Valve bcdy ce=peratures.o

o Aceslercee:ers "or sensing opening and clesing of

internal pilots and disks and response te fluid*

reaction leads.

o Va.1ve operater input parameters (air pressure,
,.

electrical pcwer, etc.) .
.

_ . .... .. - - - -

* Strain gages er lead cell instrumencati:n for

measurs=ent of valve and piping reaction forces.

The parameters listed abcve will be recorded for each

* e s '. ~.. a ."..' .*. s ~ e e?. 'a'= = c . ~.* s .' . .* .. s y s . .=.~ . .".'..' s s v s -. 3 .. .
.

. es s .' .a .' .' w''.'..*.''e...e..=.y=..'..'.'..v..y.'-., ' . .' s y .' a ;~ =..~. .'./ ~. .~
" * ' '~ -. . ..

m 4 .~. ~. f.s.g 2 .. .,g s q .9 s e.. a A g.%..s. . a .?3 " . : .g . 9.cc.y n a q.s .s .
2.7.. . . . . n.. .. . . . . . ..

a ..* c n a ." . =. e a .' . '. = s . . S y e ~ .' .' .* . . " '- = . a- ~.*.'..a.'"..="....s,. *. . . . -
.

.

' "..a.e .d .- .' ~. c .=. .. . . s , - =. s y c .. s e . 4 . e s , . .=. ..p- = s 2...' a w -"..- =. c. v,
'

. . .
.

.

y . ;.
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f
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requirements will be developed as a par of detailed tes:
-

.. a 'ce u e .-, a-,_..aon. v e,tm;n ., ,.. _ , . -y4a,a.
- .r . -a.- .... e.-. ----

in the worksecpe (see Ac.cendices A, 3, and C) for the.
.

valve test facilities.
,

, . .
. . . ..

3. . . . s . e _. ,. _4 _3 _4 . 4 . s ,..,.d S e_.w. . e.t, _3 , s. . . _ ... .. . .
,

i

| In order to be responsive to the severe schedular
|

.

requirements of NUFIG-0578, the required ?WR safety and
,

| relief valve tests have been divided between the

i Cembustion Engineering, Wyle and Marshall (Cuke Power

.'a - i 4a.s. **e s,e-+'i- div_is_'cr. o_' .as .'.., .'s''Cam a.v.), - . . . -- ..

.

shown in Table V-2. Thcugh the Cc=bustion Engineering

! facility is .cresentiv. designed and has the ca:abili v.\ .

.,. e 'c. a.'1 ~5.e sa.'=..v. a..d-.-=.1.'=" v = ' v=. . .= s '. s = a- . . .
, .. . .

- .qt,. 4 _. . a . 4 srL w.e.r_0 c e 3 , .e s . .. s t. i . s _ _. - .., o . w....v.-.-w.---, . , , ,..
.- .. . . . .. .. ..

..
and Wv..'s wit _i - = . "s.ad w"..e _- =. = e r- - . o . d = . .=

'

- =. .m _' .= . =.S. . s e~^- - . . _- -- . .

_=....--=4'e,..- .r..w. u s _' .cc *. e se. c..d ' .., .=s a- - - =. s e r.,. l'] '' ''i
- s .. . . . r. --

7..g.4.nea_4..g. * " e .v.= _ s .h.a ' ' -=c _-.v. v4 _' _' "e used- _ . , -.. . . . _
' '''- '

_ -

.- a. .t .4 = ." va?ve -s.. wi..k. s =. .= .~.. .. d _' _ _' ,. r. s . ~ . . ' . = . N. v _' =.. . - . .

--- e sea. 4.7 a * _' _' v. -=."#~ ~- wa'*-* #'CV. sac 4 _1 4 .., w411 % ,,
- .- : ---- _-:- -;

* e s ,.s s 3 ..S. ~ . . ' . = . _ - = - - - - - / _= _' e s , ' . u . s _ ' _' =_se ..>v=...'.=.'' " d ' -
. .

.
|

,

.,. g.. < , _t .y ....._.a.-. .,<,a y,,y,. a..,,.,. -

'a,y _,g.s..-
; . .. -- .-___. _-. ...
! l

1
,

l' The Marshall and *4yle facilities will be valve tes: '

P

,
. .

"acilities , and will have caly a nini u.. amoun of up-

s-_ea -n..d. '
. .

' ' ~..'.e..-.".c..'... = . . . . _ ' . = = . _ ' . . .r. ..c w . . s .- =. .= ~. - . , _ .- , .

o
_ a-a c,. } .sg, a _a .. .;a , u. e . . _ s .. ,s . ;e- -. ... ..,. _.,n_ -- a.

,a ,- .. _-- . .._ . .. .. _

s a 'e .v. a..d - = i _d =. ." v = ' v =. . a s . s .d .= - .- . .=. .= . , w a . .= , . = . . ' .. . .. . - .

I

i

's.e3 ' .Ma . . . _. . . s _ ..d..c .. .d . W . ._. N E-. -..J.
_ ... . -.. . ..

.y ji
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*'.e Ce. .da c .' .' .' *.v w.' .' .' b e a c.. 6. 4 .. =. A. "a .' v = / ~ .' r .i . . - . a. s .
.. . a

. . . ,
- . . .

.' a - i.' .4 . * * e va.l ve ". s ..- = as a...' d a w.. s .- =..= . , .' .o .d ... . . .
. . . . . . . -

.a .4 , ugg ..t o p. <
. ., c.v .s . 4 _, 4 ~., y .a ., ., .u.e c s_s.e.. w.'..'.',. . ... -.

..

that shown in .'igures VI.-l.through'VI-4 of this progra= .

plan. Preliminary workscopes for the valve testing to be
,e s. o a . .< .. w~,. e .v.a s .k..=. .' .' , "n .v ' = , =..'C'-.*.=~..'.'.'..'=sa.-=sr . .. _. .

ar.o..v. .i.d..ed. - in A=. =.e.ndic es A , 3, and C, respective'.y.e..-
. . . .

. _ . _ _. _ . . . . . . _ . . . -. . . . . . ..
.

Su mary descriptiens of the CI, Wyle and Marshall facilities-

are provided in the fellcwing sections along with the

schedules to be followed for the construction and checkout
of the facilities and the perfor=ance of the valve tests.
*

Cembustien Incineerine Faciliev_

The Combustion Engineerin, facility has a desi.,n t.res-

sure of 3250 .:sia and the carabilie.v to run tests u:
-

.
.

to a =ressure of ahcut 2900 :sia. A sche atic of the.
,

.
.

.

. C'- .' ac ' .' .4 '.v. .i s e. ov'.d*d. 4 .1 7 4 .~.'.- = V-3. .?".. .' .e *. e s . s. . . .

4 .,. o..s. e C.'. .' a c ' _' _' .v. , '..'.e . e s . va .' v=. = v_' .' .' '.. e c " .. ~. .= A.
.

. .

,e.4..ge .r. w.e .ce ..e. 1e.... e. .go. .= c o .e . - ..... u.i.. .:
. .. . . . . .

vessel er re=cved f cm the accu =ulater vessel en a
3-..a.u..d. .' =. v =.1 *es. s.a.d. .A .' .= . .- =. . .' .' 0 0 . ' . v = s . e. .i: .

.

w '. .' _' '. e " ..' .1_4 ed as = s..=an .. .= wa..=. s":.y.'v . " . -. _ .
.

.

. b.e a C ..... 9 .a .a .- . e s s e .' ... . .. .

.

s

A . e s 4
_4 . 4 .s. . 3 .a n *la .' "< a 4 .* .1 .' b, e ,.* 4 1. .* .* .s .J - b, * *.*a m. a. ~..' . o. S e. . .. .. . . .. .

* we ve s s e .' s . . .' .. .* ..' .=. . .= .' .=. . =. s . . .
.

. .'. = . =. s . v ' _' _'. y..-. -

. e e d ... 3 .' . . * . = . .- a s s "..- = .'. = . _= v, s .a. ~ . . ' . = . ". a * .-=. - =. a e .. f . .

-.ess" e a..d ..' .e va .' ve . .' a. s e s '.?.'.:"..-=. V .* ) . .'.=. .' .= .'._'.'.. v.r s . .

w _' .1. .' '...=.v e .' . e = .=. . a.'. .i .' .'. .v, ..a.- -=..3...i..- a..=.=, wa.=.~ .=.d' --
. . y y .
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transition ; steam to water) tasts with a est dura-

tion o' app cxi:*s ely 10 to 20 seconds with the
largest safety valve in service. A current schedule
'er the completien of test facility construction, .

.

facility checkout tests and valve performance tests
is 9:cvided in Table V-3. . . .

. .

*
Wv_l= v.a.d'4.v_--

The Wyle facility has the capability to per"c m valve
| tests up to a pressure of about 2700 psia. For thei

l'

Wyle facility tests, the tes: valves will be =cunted
. .

| cff the bottcm no::le of a 300 ft steam er waterl

l

accu =ulater vessel as shewn in Figure V-4. For the
-

water flew tests, a 600 f 3 nitrcc.en su=. ci.v vessel
.

.

; w.i .' l be used '. o d . .* ". a. '. ' . e wa *. = . ." .- .m "...a. a . . u.~u ' = .o .-- . . .>

vessel. The test relief valve will be electrically
.

.

t a c *.". a *. => .o 4 .. 4 '. .' a . =. ..S.=. ..=s. =.~.d ..'.e .es wi''- c a r. -. . .

, ~. 4 .n". e "... *. ' ' -' e -- a. s a u - =- ' ec = v, s '.a. ..'se va ' v=. .- =. s a = ~.. e.! ---
,

-cressure and the valve is clcsed (Fieure' V-2). The
,

[.
t

i .e. . 4 1 4 .y y411 %.a v a. '..'.e * a a.'* .i .l i * v, C .# - a. .* .# .* ." ~ '.*."; a*.*".".
.,

-
j

- . . . .
f--

l

C *45 *. a. .= . .a s ~.a C .*
. .

3 C .=.t ' * s . 4 ~..%. - . .a s . d - s " 4 ~ .~. e. .e a- a
---- w

a w - .x d . a .a. .' v .' O s a.ca..ds . .s' c"- .- = . . . a w .' . a. d " ' a . ' . ' . - '. = .
r

.. . . ----I

l

,
gy.1. ------.y .gg.. 43J.4*J. 4 m * 1.- 7 4mA 4. r3 9- . m. y a.1

_ . .a. . ---

e
.v.a. s .%. 8 ' ' ? * c 4 _5 4 * v_
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-- .- _ -.r

l ..
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The boil;r has the capaci:v. to c.revide a steady-state
.

s ~.e at. ' ' ~. w a ~. =. = ~, ' a .' ~. o ~. .k. =. ~.= ~ a .' ~.-] c .' ~..' . a . .. , e s ~.' :'.. . . . .

relief valve to be tested. The test relief valve will
.

's. e' e .,e .a ,a.,i,t ac .aa .,a. .o .< .,..< . < ,. e .. e .es ana ..... . . . . ... .... . . . - ..

t test will continue fer approxir.ately 30 seconds until

.h.e..es. ,Ia.,.Je (s t, sea... . . .. .a C t . . . ., swa.eA..t..e .4.... .w.-
. . . . . . . . . . .
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yAnye - e a- "u 7 AC .~ 2' 2 . '.' C .*#. _" U" .". S
~~
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-

. .:. S . . r.3.C . . . .,. . . i. .

Phase | CE | *dyle | Marshall

* Cc=plation of test -

." a - - .' .4 . v o n. s ..-'.'.c '_ _d r. .re .". . .a _-'.r1Ca.i o,, c .. ' . e . .' .2. 3 0-'
" . c. .' =. . .a dw . . w..

Completica of facility*
. . ..

checkout March 1991 , Neverker 1930 June 1980-
I
.

* Cempletion of valve ,

testing July 1431. January 1991 Dece:-ler 1930

| . . . .

.
..

J

4

..

1

,

|

w

This sc.7eduled c:ccie-ica da:a is based on the suc:sssful c:: letion of a
significant numi:er Of reif ef valve :asts to be performed at :he .Marshali ,

'

and Wyie Test Facilities, j
i
,

,

i

. . , . _ . , . . . _ _ . .. _ _ . _ _ . _ . . . . . . ...
. .,m _ . _ . , . . . . . _ _ . .. ... _.. . _.__. ._

.. - _ . -



{) I|l
-

4 .
1- i I ! j *! | . !,|' ; 4 .

: , I :' : {: ! ;! ' .1}I ,
' . ;I: *

H EW R
O U

-) D }' S
I Oto L
L C
D *

*

E
V
L
A

- V~ - *
| . i .

,

-
-

P
.

T S.
A T
E S

ES ,

TI- AC C)t
tI Il

PE
YT
TA
W

t

l tOl
w FOY

T
S M f.NAI
OEI 1

TC -Ig TSA Vg I( P
g. D M

NEE t
l

ONC U
CI G

AE J

TVi Pl

N T
~ EP

tEl~ I

S I, O
NI P

CAI'
i l
t t

T
D!

G
.1 A
DNN

I l

t.l
l I Y

* E ' Tl

- - P s
i

- O F
A

E S
V,
I

A
V

8 ' . i

P

K
A J'
t
p T

E
S

t f, v !.[o. :3.j : )st] s
.

' '
.

{ s41 >:(t e-

|

i>

I |
.

ii i.I - ';
.lt a| t



!
.

-

.

r

.

INITIAL P
,,

-

:a "

D t
m I
m

!d
a -

: RE-SEAT P ..

j e
O

,

f (*
i f: I
: A

D I
C

eD
o 8

U
4

.

.

e e,
i t

.

!

VALVE OPENING VALVE CLOSURETIME ----*-

,

I PLUID TitANSIENT CONDITIONS FOll TYPICAL
| ilELIEP VALVE .(WATEll 011 STEAM) TESTS *

; AT Tile WYLE PACILITY
. .

PIGUl(E V-2
]

_- .



.___ _ _ - __

*
. . .

. .. . .._ _.

i

.

Supply ,

Vessel

(1100 ft3)

Test

Valve [

Accumulator
vessel
(500 ft3)

X 1

Backpressure
(M Valve or

,

Orifice

Test,

j Initiation
'

valve

|
!

|

,

SIMPLIFIED SCHEMATIC
OF

CE FACILITY

FIGURE V-3

.



. . . - . - . , -- -.

- - . . . . - .
- . . . . . .

. . . . . . -.
. . .

~
.

.

.

i

Isolation
.

-Valve
~X

.

O
,

-

Accumulator
vessel

(300 ft3)
%.)

t

Nitrogen
Suppl-f

-Vessel
'

(600 ft3).

_..

Test

[ Q PCRV
X -X X 1 :. .

'

31ccc' BackpressureValve' valve or
Crifice

SDGLI?! 3 SCO.ATI
OF

.F. . m, . . . . .,- a . a..

TIG"?.I 7-4

... .
. . . . ._. . . . _ ~ , . . . . . .' ..

.
.

. _ . - .-.

... .. . .-

t r- " , . . -



. . - . - - . .- -.. .

s

\
.--

.. . . . - . . .. . . . . .. . . . < - .- --s . . .

.

,

>

.!
.

.

,a .

.

m. e s .,.

.

.
?CRV O *

X X X
Backpressure Block

*

Valve or Valve
orifice

!

.

,

+

'I
i

&

4

.. . . . _ - . . . . . _ . ..

.

1

,.

4

6

t

h

S te ar.
I

'

or,m ' '

.

5 .v.e.r. :. r.D s C. v.v.A. .-. _ . . .._ .

CT.
;

%.RS. s,u. -AC-, .,.,-

%

.

*GU. . ,. ..
u v-a,

- . . - - . . . . . . . . .. . _ _ _ . . .. . . . . -. .

.. . . _ . . . . - _ ._ .. .. _ . . . .. . . .

. . . - . . _ , - - - -_ - --



.. ... .. . . . . . .

_ . .
. .. . .

. .

VI. PRCGP_U! FOR IVA* UATION CF DISCHARGZ
PIPING ANAI.?TICAI. .v.IT:-iocs

.

.

The PWR safety and relief valve test program is intended Oc

provide the c.ecessary data and informati:n : evaluate analytical
T

'.~ o .' s ." - ,~ ~ =. A .' - ..' ..c. .' .'/ ' .- - d v .. a.~ .' . .' . a ^. s ~. ~. s n .' = .1 * ' '.=... .- =. .' . = .. . . .. . ..

valve dischar e.=i=inv. The s tratee.v. for achievine. thisv . .

cbjective is cutlined helew:

1. Inlet Picine
.

Inlet piping configurati:ns used in ?WR safety and relief

valve systems vary fr== plant to plan: but can he categori:ed

-as either short and self-draining er relatively 1:ng and
configured such that cendensate will fill a pcrtien =f -he
piping upstream of the valves. The resulting upstrea:

c.ressure" dre: and the .cresence, or lack of, schecoled .

.

water upstream of the valves may be significan:
facters in the operatien of the valves. Accordingly, these

upstream ei.=in :enfie.urations (i.e., shert and self-drainine.v.

and rela:ively long with trapped c ndensate or water seal)

will be included in the full-scale valve :ests t: he per-
f=. ed a: Cer_ustien Ingineering. (See Figures VI-1-through

. yr 4. } . , ..<-.< , s c. :o.- .s ' ' *-...s--.~.~=.....=^....~'...='.~.'- *. . --. . . ..

piping lead and respense data.

l

. .. .

._ . - . ._ -. I
. . , . . . . _ _ . . ___ . . . _ , . _ . . - - . _ _ .._ - _. ._. .._ . _. _. .. . ... . -

_ , _ _ . . _ .
,

i
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. .... _.__.. . _ . . . _ - . _ _. __ _ . _ . - _ . . . . .
.. ._. . -.. ..._ _ .. _ _ ....._ ._ .. .. ___ _. _.. .__ .:

2. Discharge Pipine

The primary effect of the discharge piping system on safety
and relief valve performance is believed to be the effect

.

of back. pressure. For this reason, and fer flow measurement

purposes, the proposed valve test program will include dis-

charge piping and back pressure controls. In addition,

it.has been postula ed that dynamic feedback effects f c=

the downstream piping may have an effect on valve perfer=ance.
i For this reason, the discharge piping in the CE test facility

will include a =inimum of two 90 elbews and three straight

runs of piping. As shewn in Figures VI-l through VI-4, these
g .

configurations will include several different piping si:es
.

and lengths and will be inst $umented to =easure transient
.

and steady-state pressures and reaction forces. The lengths
*

of the piping runs are typical of these used in ?WR plants.
The nu=bers of straight runs and elbews were selected to

,
,

'

prcvide a sufficient number of right angle turns and piping
. .. .. _ _ _ . . . _ _ .

lengths to =cck-up any significant feedback effects the piping
have'~~n'Yelief 'and safe:.i valve Operability. To confirme

'may
.

.

this, analyses will be performed of the related test con-

figuratice and a prototypical ?WR valve discharge system.
.

__ _ _ _ _ . _ . . . . _ . . - - - . _ _ _ _ _ _ ..

_. the significan:The results will be evaluatad te verify that
.. . . . . ... .

effects are adequately =cdeled.

VI 2

..
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In addition to the ' ext.erimental :cgram, :he PW?. croc.ra=. .

for' evaluation of piping analytical me heds will include
-parallel analytical effer: ih.eludingthef=110wingmain
elements: .

a. State-of-A : Survey of Piping Design Methods:
4

A survey has been initiated of NSSS, AI's,-and -

piping design organi:sticas to de er=ine:1

f

*'

Metheds used for safety and relief valve'

discharge piping 1:ad prediction.
>

_ ._.-_.._ . - _ _ . . .o
Ixperimental c: other verification data
*

available to support these methods.

The results of this survey will be used to determine
,

t

the state-of-the-art in the design and analysis of,

discharge piping' systems.-

b. Ivaluation of Pipine Analysis Metheds
.. .. .. . . . .

,

To th*e e:ctant practical, piping lead predicti:n me heds
. -. . .-

. - - . , . . .

used by NSSS, AI's and others will be evaluated. A key'
,

'

part of this effer: will be the use of ene c ore sample

problems which selected organi:ations will be requested to
.

analyze f : various fluid cendi:icas. The sample -

problems will inec:pera e-features v.e.ical of dis-
charge piping systems (e.g., different leng:n piping

.

runs, elbcws and- valve .cpening times) , and will

include the discharge pipi.g systa= selec sd fer the

full-scale valve perf===ance tes:s. As discussed
~

above, the' analysis pr:g:s= will also include =:re

- =cac. Lex dLscha::e .i:1.c. ::ndign:1:L:ns rep:sse.11: Lie. .

or a:::al ..:NP. ins ta'.' a icas to confir= ha: :he tes: |

configura:icas adequa ely =cdel':he impcetan:
parameters.

... ,
4o 4

|
= . . .,

- . _ . . - :.
._

'

. . - - -
__ . - ~ . - .. ..

\
.. ..

v - .
..,,..n s
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Cevele ment of.eneric Picine Ansivsis Methedsc.-

*

It is expected tha: the state-of-the-art survey and
evaluation of publicly available analytical p cgrams
for piping design will result in ~he selection of one or '

more specific generic.=ethodologies believed best capable

of predicting the hydraulic leads and piping response.
These me:heds will be evaluated and tege:her with he

experimental data cbtained in the full-scale valve

Performance test p:cgram, will be made available to.

PWR licensees. It should be noted that such an effort
requires detailed evaluation of the test data and

therefore will not be ecmpleted within the required
test ecmpletion date of July, 1981.

.
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NOTES TO ?!GCRE VI-l
.

.
. . . . . . ,.. ... .. -..- --

1. ASME type venturi.
. _ _

2. Length "A" to be as short as possible while
accen=edating the different safe.:y valve inlet,
cutlet, and loop seal (see rigure 2) gec=e: les.

I

3.- Length "3" to be within 4 to 3 feet depending
on the facility constraints.

4. The spool piece lengths and dia=eters shculd be
consistent with the valve di=ensions and lengths
"A" and "3".

5. The .ci.cing suc. cort t. vees are to be determined. .

by the centractor f c= .cioine. flexibili:v.

analys' es. If necessarv, an exc. ansica jcin =av
.

.

he used in leng:h 3.
.

, .
.

6. h . f -, 4 .,. , _ s t.. . _- .s s n. - L. t a 4 .5 .. e .
-4, to a 5--- - a. e-ts. r .- - - ..

far measuring transient reaction forces.;

7.- one pressure' sansc: is required at the discharge
of the' safety valve.to =easure backpressure. Two ..
pressure senscrs are required at the citin elbews .'4 . . v# o. as--. 3.4.., --sns.J . -am- 4- J _----- ---. - --os. Cne- - - . . . .

pressure sensor is required at the valve inle:
i for measuring inlet pressure. (Sensc: loca:icas shewn

. are preliminary).
.

An crific'e can be used in place of the backpressureS.
centrol valve if desired.

,

i

|-
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.

_- __
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.

A. Scoce

1. Pur:cse

The purpcse of these tests is'to cbtain performance

data on .crassuriced water reacter .crimarv. .

.

system

relief valves under steam flow conditions.

2. Test Cve_-riew

Full ficw tests of six pcwer Operated relief va'lves
(PORVs) are to be conducted. ach valve will be
tested.with steady state steam flew (Figure A). A

range of valve backpressure will be covered. The
.

tests will be conducted using a relief valve tes:
facility a Marshall Stea.a Statica - Unit 2.

.
. . . .

,,
,

..

Data will be obtained to determite valve "lew, inle:
.

and cutle: pressure, stroke time, and temperatures.. _ _ _ _ .

Valve leakage from zero to 10 g;m (- 1/2 gpm) will be *

measured before and after valve testing.

3. Valve Types-

** " ''. '....e .c._ w.d..-, va.va,. s w_' .? .' * e - ". c .' .i =.d. ".v .r. w. .. .-. . ..

Va.3 v. . _. e S4 e .v.a . ._ _e _ _ . . . . .v. c. : y. c ., . -. e - , ,
.. . . . . . --

Relief Valve 2 1/2"x4* Crosby HPV-SN
3 e s s ,,._ _, ._ _. . ). .

Relief valve 2 1/2"x4" Dresser 31f337X-30es.e,. . ._4.
. . . _ .

R. 3 ., . ;1., ,r. 3- C .. u.i s- n. -.. - -
-

---.( Air-Cpe rated) Compcnents

3* Cepes Vulcan 3'' - 1300

.a
e .4 .w.. . _t..3._so .::J . a .. . . . ..

encswo .. .

( a .. -) .v.a s . ..e .4 . ., . .a . - ).. s. ..

_ ._ .. .....a.__. . a .. :. .... w . ,n.- _ n , _ -. ~ . .
_ - .



- -. - - . . .. - . . - --
_. -, .

. - . . . _ . .. . . _ - _ ,- . . . . . _ _ . - . . . _ . . . .. . . _ _ . ._. ._ .-__

.

4

C. Pipine Configuracions

The PORV inlet and outlet mic.ine. confi urations are shown. ,

in Duke ?cwer Ccepany Drawings: (later)

- D. ' Instrumentation Recuirements ."

Instrumentation is rec.uired to measure the test system
.

and test valve parameters listed in Table l. A su==ary

c .'. ..".e e = s" .- =. e .. . a v s . =m .-=.c.u.' .- =. e.7 . a- .d....'"d.4..~, = . . , = ,. . . - .

e

frequency content and accuracy is provided in Table 2.

E. Data Accuisition and Reduction Recuirements

The follcwing data acquisition system capability shall be
crovided:.

*
All data channels that can provide a ce=patible

signal (a maximum of 15) shall be recorded on FM tape
.

.

u ;,a e . a,.e.. a. -.ac.,. ,a.e eAnn.u..t .,. .. a A as a e . ... . . - . r

..

o - pe.. a.r.e a.- ~.~; e -l o s s o .' ue. .c ' D a e t a. . . = A,. ' .= a~

. r y
-

. .--- - . .

c*har*7ei s sha*i ' ' e ;. . v .4 ' a.d. . 'w = ' .4 4. . .=. . 4 c n c .- . s ..=... . a-.-. * .- - - .

should be dccumented en a form traceable to each c.let.

e. .ra . .i l .i <v R e<.. " .' .- =. ~ = . . . s. . .

.'.".e .e s .'a ' i d v. .is = ab.'= a..'. = c.' .. =.~ 4 .q ..".=. " 1 u i d a v. a- - =-- .
'

.

'' ' . ' .
^"

.- cu .~=.== =.~. .- .. .'..' ..s .c ....- . ..'.=. .=.s.a a ~r . . .; .' .' =. ^. . ' . .- - ~ w

ue, y. 2 t ;,a a . e.a -.. n. . ea, s, nasa., z. a ,....a e. a . a- ,-=. a-
- - ug.:n<w ,.. . . -- a . .----- ..-

Maximba test cressure 2500 csia*
. .

* -Maximum tes: temperature - saturaticr. at 2500 c.sia
. . T. s .' . a . ad .v.a.c ' ...".,. =,a '..v. - 2 7 0 , 0 0 0 .' .". s /"... c ' s .= ." .= . =.d. l

. . -- . .

'

1

1

steam;
|
,

A-2
!

1
1

- . . . . . .

>

.. . .. . . . ..
.

. _ . - . . _ _ _ . - . _ - - . . . ._ . _.. _ .
_ _ . . . _. . . . _ .

, .

8 . *
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. . _. .__- .- . _ . . - - .

- . . . . . . . -- . _ _ . . . . ... _ . _._ -_

. .

* Back pressure -

.

Ca-ability to control back pressure-
r

.

. . _ - . . _ . . _ _ . . _ _ _ . . . . . . _ . .
.

. . . . . . _ _ _ . _ _ _ .
_. - .. .. . ._ . . _

* System Cleanliness
.

System cleanliness =ust be maintai...ec such that-

normal valve operation and ..tstru=entation are net

.

affected by contaminants in the system.
,

G. Tests
.

.

_3 : _. c _4 3_ _4 ._.f a._.. r._. s._. _.. ._ e ., . a ._ _4 , n C.%.e , k _C t.,. _ ,,a A c _ . _ ._ _ _ _ .
-

_ . . . _ . _ . . . . . . . .

Duke Pcwer C0=canv. shall condue: check-out tests of he.

.
facility and instrumentation. Che purpose of these

check-ou: tests is to operate the test facility under

steam-test conditions to assure the facility operates
'

as designed and is adequately suppe.ted. Chase tests
. . .

are to be =erfor=ed using the CC 3" drag :v.e. e ?cRV,.

.

a..d w_4 _' l e.-ev.4 d e > = ~ a c ve _ _4 _"'f _'_= _ _4 _' _4 .v.o e _ a _ _' _ ... - :

i.a.c .'.ud _i ..g _ c e - _=..c. .a. e "_ 4..s___.=...__=__'..',._.===-__=_-, y _ _

. _e e _s ,. 4 4 . ar a .e _ _= _ s ( ' _' _ w _- = _ _= , - _ =. s . u_- = s , =_ _ . ) ... e. _e _ ._ -- , _ _

,

1

|

I

f
1

1

A-3
r

t
|-

t
-

- _ . - , - - . . . _ . - ..

;
_ . . _ . . - _ .
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. . . . . .. . . . . .

-

2. D. e 'c.~...= .. .> *. =.s .=-. ..

. Performance tests are required'for each valve

tyr.e s=.ecified in paragraph 3 above, fer th'e fluid
.

transient. conditions, and back pressures specified

in Table 3.

.

3. Fest-Test Inspection /Checkcuts

Folicwing each test series, the test valve shall undergo
the .#ollowd .a., a* ~.5.e d.4_-=c.. dan e' a =r.".4-=1 - =. a -a s e .. * a-;

. w . . y.

tive of that c. articular valve comm.anv.:
o visual examination

o Refurbishment, if required, to meet seat
.

lea'< ace requirements .- ~ ~
--- 1.- - - - .. -= - - - .. .. -. .. . _. . . . . .

, . . . . _ . _ _ . _ . . .a...__. _.. . _ . _ _ . _ . _ __ . . . _ _ . . ..

After successfpl ec=pletien of an en: ire test .-

sequence for a given valve, the valve shall be-

6.< s a s s e.. u. _, E;, , _..sye ..; ,nd yno. g,_.,,he;. 2.. a- . . , a-
<

.. . w- -y w-

4 4 4- n ' e A ., c~- = .. w = >- .o .. a .1 _1 ...s p e c ~.. ..s .= ..d .= s s s ' a _' _t --w . -

,

H. Acceptance Criteria
.

ACweM .S .M. M g = = . 3. .W . 3 *g 4 1 1 b MWMT[--Q - T,[ Y )... .

S m MW
. .

'

y y.w -

,

1

|

|
i

1

A-4
. . - . . :.

. . . . . . - . . . . . . 1
.
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I. Cuality . Assurance Provisiens

1. QA Precram

'" h e .e s *. o.- .g . .=..t ,. =. s w - .". e d .". e .- = .i . . s .". .= .' .' '.e :e #o. .ed" - 4.. . . . . .

under a QA pregram designed to ensure traceability of '

.

components and provide cceplete dcCumentatica of tests

and results.

3 Ca_3_4w..._4 ,n R.., ..... .s. .. . . . . . . . . .

N. s *- e.a. .a '__i n. c a .' .i .' . . a ..i a.. _4 . . -...'".....ir.w.'.."...".3=-. . ., .,

program shall be traceable to the National Bureau of

Standards.

3. Precedures

Al.' ' as '.s s".a'' "a e , e . '. c .. a.d. 4. .. a o . .d.a.~ a. w .i ..". v . .' . . . .. . . ,

e. ocadu =s =.d =r- ov=.d "v T.o .n . * ". .a s e .-. c a.d." .-a s. . e . .. .. e

s h a .' .' .i..~.c .' " d a. s.=c. ".v-s.ee .as .= "4-=.e.a.'.s =.d*
.

. . - .

-

aC.ey*. ..e w.4.. 4... a. e
...

4. ,ditness/AOcess*

.-,

7t. d-.o y-.11- .". .= ". e ,= s . . .* . an e c, e . .4 .*.". . .' Va d .#.". ,..".3 d..= v '.O**
.

d a.f C , Cd,o, w, .. ' . .s u..e .,.es ,.,g .m. a, .sa. . .w. ..s..,
- .

. . f.. . . .. ... ..

. sag.tT4 y u. y ge. e g y.4sL ue n.o.24..g .A. u. y . u. . s_t y- - . . .. . .. . . .. . . .

manace. C.' * ". r ***' y.-.a* e *. . a~ .~.a' C, o. . .
*

,. . . . - .

. 2. C_ C - ,. .J .. . 3. /. 6C C . . . . . . 4 ., .p ,.,e .,...,sis - .... ... . _ . . . . . . .

m. .".e .# .' .' * W ..* "y* ''.*.C"*.*.*..=..i."".. s '".*. u.'. ' ' e s "w.'". ."' * . . * #
d

7 0 2..~ *-^. . . . . .- .w . .

CC..,A . 4.. . . .v .

.

C- system' schematics

3 s V, s *.*..% .i s C ...e '. *. i. , a- =.".# -**C,C.*.*..*.... ..

g . . . , e ... e .". . .# . .= W . .". , -i
- - . a

.

A-5

4 -- ; .c,...- -.a _ _ :- -- - --- -- -- . . . .

._. ---
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.

e systen hydraulic loading and
-the=al stress analyses
(for. informacion, only)

'

instrumentation descriptiono

including types, locacicas,
ranges, accurac:..es, response .

times, etc.
.

o quality assurance information
including calibration, trace-
ability, as-built dimensions,
etc.

.

.

.

.
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,

-
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TABLE 2

. e.Aw W . e.v..es.I aw em
.% w L 4en-. .w e.v..es.I . e .e, vu.n.L-,vV.-.a

e
L

t/ .

MEASUREMENT RANGE ACCURACY 2
, . -

A. Pressure 0 - 3000 esia - 1%
-

'i

3. Differential
Pressure across
-Flew crifice 0 - 440" W.D. t 5% or better

O ^C. Te==erature 100 - 700*F. _+ 1%

'D. Acceleration 2/ -.+ 3%_ -

E. Valve' Position 0 - 100% - 5%+
,

F. Valve Ocerator,

Parameters
e

o air operator 0 to 200 .osi 5% or better*
.

o actor cperator 0 to 5 a==s + 5% or be::er.

- NOTES:
4

1. Ratic of the err 0r (20) to the full-scale output based on
all error ccmponents of transducer, signal :cnditioner, '

'

data acquisition and reduction system.
. . .

.

2. Parameter value to be determined.

f

,

(
l

4

r

I

.

b

I

I

r

i
r

.

!
- - . . ~.. . . .. -.

.
.

_ _ , . . . . . _ . . _ . . . , _ . . .
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A. Scoce

1. Pur:cse.

,wA..e L. cse c.s i. e s e .,. .,. s s .4s .c co. ,w4 n y.e 4.c.ia,-. -...... . . -
w .: -

._ :.. . ._. . _ . . . . -...-. _

......_on cressuri:ed water reactor =rimary system relief valves f.or
*

-
. . . _ . . . . _. .

.h.e. .= .n -e c .' ." .' u .d .' c ~. t d .i _* . s "... * =. . . .*. _* .". ..".e v .a.v .". e .-3. . . -. _ . ..

. . u .i .- a. d . o - c. e .- = . .= .. . .

2. Test ove.riew

Full flew tests of evo pcwer cperated relief valves

(PORV's) are to be conducted. Each valve will be tested with

steam flow and with water flew. Several set pressures

and backpressures will be covered.
.

Blowdown tv.te tests will be conducted usine. the relief.

valve tes: facility shewn in Figure 1. Steam and water

. . s . s .4.< ., ., u 2,....e ~. n---. a. s,,, s ow..C.4.... s.

3Steam Tests: The existing 300 ft vessel (V-2) will ,

' e .' .' .' .' = d wi .5 s a *.". . .= '. a. .'. .-..==.=..=.-*..-a.s.."...=. ..".a.. . ,

PORY will be =cunted off the be: tem of V-2 and will
w , . . _-.e ._a.....4 a_'lv a. "a =d .c c.en. **== w*1' 'e-.

. . -,

d_' s .".a_- ., ed. '. v '..' .e S. O RV ur. ._i .i 4. _s =__=....4 .=.'A'v.
' '

. .

actuated to close. (Figure 2)

_ _..~., ., C .'.3 "=. .e_*Na . .=. *. =. s . s - *'.= =. ' ' ' "v - 4_4 _' _'. . .. .

'.. = 2. a _- ~_ _ a _ . v ." _ _ .' =. d w'..". =~~__~.=.=^ wa'.=_~ >. ..=s''. . .

- ' *'

,
temperature. The existing 500 ft" vessel (V-1) will

. ._ . ..

w e .a .4 .? .t o g w.4 w ..4 _ . .. . g. . -' . - 4. .i i- s a .-*.* *- - = s = '' .' v a. _-. . . a .

. . . .

for V-2. The iscla ica valve between V-1 and V-2
. _. . Ne g. e n g.-s-.y... e.% N.c ( . 0 s e pe. A....) .d4
.*

_ . .:. ., ..'.4.g..

. . ,g gy e u ,g,*. ag,ggg * * =t. - N e * * * he .A4 ' * * a.JP '*%s.es==** " " * ' * " " * * * * * . * . - .*
.



.. , . _ . .-. . -. . . _- =. .r

. . . . . .-..;........ . _. :----'- . . . . . _ . . . . ..-

.

.

s ~ a.. c .' ,..'.e . .= s . a..d. ...e ... .-.e,e.. w .i.'.' .- a. s s " . 4 - =... V-2
- ' '

. 7

'

to the test .oressure. The PCRV will be electricall.y .i. .

.

actuated and stay open until it is electrically *

:

actuated to close.

cata wiu E. eb:ainee to determine valve flew, in:..: ressure,
~~

reac_t. ion leads. ar.d tempera:ures . Valve leakage after valve_

closu~re will also be measured frcm O to 10 gym _. 1/2 gym.
._

3. Valve Tvees

*

The follcwini valves will be su=. = lied b.v EPRI:
-

.

Valve Tv_re Size Manufacturer Model No.

Relief Valve 2 1/2" x 4" Crosby HPV-SN-

( Pre s surma. tic.)-

Relief valve 2 1/2" x 4" Dresser. 31533VX-30*

-

( .e..i e c. .c..,. 4 . ).. .

. . . . . . . - - - - . . . . . . . . . . . . - - . - -

.. -- . . . __ . . . . _ , . . - _ _ .
__.

C. Pipine Confieurations
. . . - - -

.-
..

".'.h e C C .sV _' .a..' a. . .= .d c u .' a ~ 4 .i .. , .-..-_'."--=.4...=. = - = .
# -

e , . _. .

.

shown in rigure 3.

D. Instrumentatice Recuirements

.7.. s . -" ...e .. . .=. . 4 a. r. .i s _- = . " _i _- = d .o e a s u.-=. .' . = . .= s . s .y s . =..
.

. . . .

| and. est valve parameters listed in Table 1. A su==arv.
~

t
I

-.' ..' . .= . e = s "- - =. a. . . . s v. a . = ~ .-=...'.-=.=...a- 4..<.'"_s'.#.., . = . . . = ,.". . . .. . .

.

. . . ,e . . .ey ..p._.._... _..a ~ i s y.-vd'ad .4.. * a.k. i a. 2.
_

.. . .=.-"..=-: - . --. .....

|
|

.
Ar. c c ..i .,na _' .=s se..'.=s ' . .".e 2 4- c.ce a.ad .-=_'_'a.# ~, ,= _' v a s . .' . . w ..

. . .. -- . . . .
4 *a'c.'a _- -5 _'s _.=se.. .'y 'e_4.1g d=va_*- ed, " - ..'.a. Wv .' =. ".' *. a-_-. . . . . e - , -

. ..

.? gg 4 1 4 E.+f . .V.a h. - d 4 - ." . .- 4.. ..-yg .= .s * i .=.c. ..h. a y _ 4 .a. .4 g A' a,..'.'=.,..a- Q-. . - - -
. . ..fd

w.i s ..'a.a.. ;t .e y_' .i..e, - . v. .=. ' ve . y e = ' , .4 1. 4 .v. .# .- ' . . = Wv .' s. ~. = s . a- a=.6f . ..

f .e n. a,. m m. . _ f h e _4 g %c,. . _T ._.s ..a d. .m
u. . .

3-2
l- ._ m _ _ .,.. _ . _ _ _ . . . .

1



_ _ ._ . _ _ _ _ _ _- ..

.. .. .. .- . .
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. . - . .
.

. . .. ... ._- . . . . . . -. ..

_r . . a. a .3.c , _4 - 4 _4 ,., n a .d e.e ._. c . 4 - . . >. . _ u, _4 - .. . . s
, a. a_ . . . .. - . . . . .

t Da.a A.. 4
_4 4.... . . . = ...-.

The following data acquisition system capability shall -

.

.

be provided:

* All data channels (a maximum cf 40) shall be
_- ,,. . c . ._ A_ _ec, ,,..- .a.,-_4c. ,..a.a, - s . a. . . . . ., ,

. . . . . . . . . .
. .. ..

reccrd. Analog, PCM or direct ccmputer acquisi-

tien may be used. Maximum signal frequency can
w e es~.4.a..a. . 300 2.,. _ _. 2 ns, c..a..ne.i s , .e 0 u., .n -w. -. . . .. ,.

10 channels and 10 H: for 10 channels. Data

channels shall be sampled at ten times their

maximum frequency.
.

* Quick-leck c. lets of up c 15 selected data

channels shall be provided within a one hcur

a e .4 ^ d ."c .1 '..w.4..~ . . ' . = . . =. s ' . 7 .' '. a .. a s ' .' _' e c. _ = r ' .e . . , . - .

..
.d.eca--- c. _~=4". cad da .a r _1., .a- = . - = . a c .- a _= .' .' a. ., . , . .r

2. Data Reducticn

Alt d a *. = c .h. .= ...e ' = s .' ..= .' ' 5..e .- a d.".c a d. . c a..t3 4 ..e = _ _i .. ,- ".._3.

- t e .s v.i .5. 3 .. .= . n e d = v e 4 - d 'c ' ' .+wd .*.g '..a . a. s . .
*r- s r . . ..

$

* * c . s s ' ._= _' _' ' . = . 3-1/7 .x l_i i.. .'.es =..' ^_# _-=__c.-..- _ .- .
.. .

c.uali:v. .

.r . .v _. ,. _4 5_ - _4 _ .f 2.,._._4_.,_...-. _ . .

-'.e .e s - # = _' .1 4 v s .'- = ' .'
. * ''e c _= .=..'., _ a. .' =-.".-v.'..-..'.e-'a -*.. -- . - .. .-- r . ,

s , , . 4 ,a syg..,2 2 _, ,., y -g.., , > .- ..n.a4 4 ...- - en424_a_ 4._ - or _ - . .
. . .. . . . . - . . ..

, a - = ~, - = e '.. "a '_- a ' .w . o. . ' .. 4 - = .'* - '_ 4''
. a -

"'_=c-_..v.-=..-_-=....e...==-- -r-

3. s .J * * 4 . ... .a.. .

3-3
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* Maxi =um test pressure - 2700 psia

*
. ..= _ . M. aximum. t e s: 'temeerature - 63.0* F . ....

* Estimated capacity - 200,000 .lbs/hr of saturated steam: 1000
. . .

*
.

gym of sat._u. rate.d.. w..a.te.r. a.t .2500 psia or _transien:_subccoled
-

. . . __

. _
,

_ ate up to 5r000 u-em
. -. ..

w
. . ..

* Valve inlet (V-2) fluid conditions -

Sa*"..= =A s . a. .=...--
.

- Subccoled water (500 - 2700 psia at te=peratures
.. .

from 300- 650*F)
. .

* Back pressure,

- Dynamic back pressure up to 500 psig

In addition the facilitv shall have the capability too . .

-

e ,.a_ c _ m .s. g c, a.,., grecsa ,s. .a,n_as n.n..g.t a .g y.t ..._1. . n.. - . . ._r .

*

a fixed orifice in s. lace of any test valve. This will.

d ' " '.-=.. u -_ e ...a . ...a. . a c.i .1 4 *"t c . o". 4 d a .-"_-~-- e d_ises ~.~ e 24."-
. . _. . :.

'ac"1.4*.v. .".e "..%-o u'. 'o .- a.' l s re . _4 _' 4 = ^.. '=s c .';-4".-s =.~'. . -. .. _.. . ..

.- , .. s .t. . . ._ .. .

* Valve Body and Piping Te=peratures

-The vessels, test valves and piping shall be-

.n s ., , , * .s a..s he _. ._ a_ . c . . ._: . .r .. . . .. . . s . . . a _t _
<

._ .. . . .. .. .

tions specified in Section G belcw.

* Sv. stem Cleanliness
- s v s .e m . .' =. a.. _' _' ..e s s . ". .- - ' ' e ...=. 4 . . . a _i .. = d_ s " .'a. . . ' . . = .

-

.- . .-

no .-m. a.' va_iva a, , e .- =. ~. _4 . 2...d .4 .. - . .-" :t a .a. . .= '._4 . _ = _ - =. - , . . . .

.o * a _' _' = c . =d hv, r.*..*..4...=....- ... ..'.=. a. s .=. .' - v. _ .

e. 9
O * *t.

. *****FweQEg*I e..amm.d S* * ''M.* " * * *' h *%f ** 3 % . 8s * "'F-.M*%. " .= *d*** * * * * * = * -N*"**
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t

G. Tests

_? . e. a c.4 3._4 ./ aan . s...,..e, _._._4 . . c .. e , i< _ , , . . a , e a a.,
. .. .- .... ..

-
u.. .. ...

The Contractor shall prepare, for EPR app,roval, . a test *

specification for check-cut of the test facility and.

instrumentation and to provide base-li .e data for system
c .".e . .k-^,,, u . . .'.e et .. ,c s e .# ..".e s a. e. .' . =. <. .k . ". . ~. =. s a- w .' ' ' "e. . .

. e e - . . . . . . ' . e . = s * .= . .' .' i -f "... d a .- '.o ~ ' . s . = = . a.nd wa . = .-.
- .. .. . . . . .

test conditions to assure the facility cperates as

designed and is adequately supported. These tests may

be perfor=ed using one of the test PORV's or a fixed
.

orifice. In either case, the water tests shculd include
.

i.n.. ed.ia~.e -.=sa-".es .' 5.00 a..d .' s 0 0 s .4 , a..d ..k.a. s..=.=.~..
.

...
- ... .

, . .

. ..e s .a s ' .c u.' d 4 . . c .' ".d. e .= . ~ .i .n ~. =. . ..e d. .d .=. . e .- = s s u.- = w..# 500 si,
- -

.

. .
.

.
-

i
. . .r4 c . .e c ,e.. a - o . a. . = x .i ..t ... s e .d .' .i = > .-=. s s u.-a s . ..".a.. . . e g .

*es s w'1' - ovid =. d '" *a*.a *.o ve. .y .ac413.v c e..=..'.7. a a-. e.- ,, - .
.

we .' _t _= s ..e a s " .- =. a .". . s o . . .T " ' d. a. a...e *.a.. a- (.''sw -a =.,. .
' '

__ . .
,

.c es-".-=s, a. . . ) =..> v =- ' v = a . a...e . e . a- s'-aaw.. .. ." o .- . a s
- -*. a . .. .

.. a- aC.-. , . .a . 4 . s ) .,,
.... . . . . ..

_. .

.

2. Performance **ests
:..e

.
. . .

. . e . a.. * *. = s . s .= . .=. .~ = <.. " .* .- a d .# . - =. .= . 5 .' ..b. a ~. .=. _' v =.. .

.v. es sy=c''.'=d ar.=.s..=~h S =.'cv=, . " . . - .= a e . . .= s . '.
*

. ...
- '

,

- .. _ . - . . . _ . .

.J. 4. 4 4 . . . . .s i.. 4 2 .__. 4 . - n24 4. ,s g . ac.C ,,. S a. . . ,. , s. . . . . . . . . . . .a..... .. .. .. .. .. ..
. . - - . . . . . . . . . . . . . . . . . . . ...~.. -...-~.

a s s =. *. .* .' _' ^.^ .* .. '"' ah .' e 3 ..

. . . .

. . . e Am. . . M. . / O .. g C .< ,M (.9 . ..As.g. s. .a . w . .a.. . . .

. a .?..? y . g . . . ' . ..g a g . .I . a , "..". e = .e . * * =. .' 'I n a"."..=.'..'. ' * . ' . = . . * - -
y 4 -

4. ., . . . . .. . . . ..

. b. . 2 T .? .q4. ,. .s. . . .e ' d .i .- = C . .# * ** *#
*

.=. . = . . ' . . " ' . . ' . . = . ' - =. "' - = s e .*.* *." $ -. . . . .; . - . . . , , . . . ..

.4.... g .J ., h.g. .,. g 4 , * s . * * g .Y7 - a a=.= g.a. t./ . ".*.l... wa..... .. .-., ,. . . . . . . . . . , . .

3 .
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shall notify the representatives to be presen: during
their respective test periods.

9

* Visual examination
'

c * Seat leakage test
!

*
Refurbishment, if required, to meet seat

leakage recuire=ents.

After successful completion of an* entire tes: series

for a given valve, the, valve shall be disasse= bled,
ins ected and .chotoc.raphed. Results of all inspecticas.

and tests shall be documented.
E. Accentance Criteria

Acceptance criteria vill be provided by I?RI.
.

.

I. Quality Assurance Provisions . - - . _ .

~ - - -.- . . .s'.e" e s. ~ .-c g. a..1_ dis c i 'e d2 '

- .'.e =--.n a.".a'- e e - . ed- . . . - ~ = . --i - ' " ' "d-c - - e
.

,, a fc al QA c.rogram which meets a=.clicable requirecents.
. ., ,, , . , . . . . _ - - .

.

. . . - . . .. - -

., _ . . . . . . . . .. . . .

J. Rece rtine_ and Occumentation Recuirerents-

-

. .w.e .se i ley ..- 2 . c e .,. ._ 4 3 3..eu32- ..e ,..t...a 3 m.
.

_3 . .. - - . . ---- - - . . . -

for approva1-

,c c.. e .,. .,. : nu -. ..--

* system schematics

* -system isc=e:rics and componen
a = .. ., =. e . . . d .=.w '... , s-- .

' sv s ..a. .'.v d au ' i .' a d .i .., .= .. .d. ... a .a '
~

. . - - - . --

stress analyses (?cr info cniv..).

. . . . . . . -

.

O

3-o
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MEASURIMI'IT PANGE I FPICUENCY ACCUPACY -
A.-Pressure 0 - 3000 psia - 5 0. H: 1%

m _< a .s . . . . . _< a _,- 3. u . . . . . .

.m . s s .. ... .. .

Ficw pressure-

d:ce . . . _ -./ . _..
300 H: 2%. 3

Flow venturi 0 - 50 psid 300 H: 5%
-

Water level 0 - 25 psid 50 E: 1%
-

C. Tem = erat.:re 0 - 700*F 10 H: 1%

D. Acceleration 2f 300 E: 3%

E. Reaction :'. cad ,2/ 300 E: 3%
.

F. Valve Positica _2/ 50 E: _2/

G. Valve Operater '

Parar.e:ers 2./ 50 E: _2/

NOTES: *
.

1. Ra ,. _de c .'. *..* . e e . .- .- (2-) '.a. ~. .~ .e '. ..' . - s a _ = m. .' . _ u _ " a s ed. c .a.' ' '.. . .

all error components of ::ansducer, sie.nal conditiener,
data acr.uistien and reduction system.

.

'

J2. 2,..m. ..----......L.3... . , , ue d... <..e-.... - -.

.3. Ranges.are a.s. f.clicws: ._. - .... . _..

-

..

34twee. vessels 7-1 and V-2 0 - 500 psid- -

'

Vessel.7-2 :: Cpstream of-

Tes: Valve
- 0 _260 *s_d'. f .

e

Acress Test Valve 0 - 3000 psid-- -

Across Back-Pressure-

valve ic: Orifice) 0 - 500 psid-

.e..m .e C .J. . m. J % a m .*S .O. w .s . .. . w m.
w.

.. - . 3 a =.

t *3 1. ./ ./ . . *. *, 4'% "..w . . ' . e .- 8. . . . . . - .~. w
** -C*" O = /. ,J ^ =*^ * s .E ,S

. .
_

.. ~ . v .

e

.

g g 4 _.s.e6... 6 ..g>6 |-q.- .
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1[SI MIRIX 'I
.

|'
I't.UID CONDITIONS

INITI A1. ACCUNUI.A7014'

CONnITims THANSIENT CONDITIONSTtST VAI.VE IHl.t:T PIPIN(I
SET 014 P gy g-QUl HED',O Y

FI'UIDS ACTUA,TIOld RAMP pgag THANSIENTIMCAT DACKo '

o III,UI AI I g.g kATt* P I, PHl'SSU REDt'SCHIPTIONIPSIA) (PSI / SIC) (I*S I A ) (PSIA) (PSIA)

,
( e sso l.1 O am 0 (1) 2700 2MO I , Sea: 4 Tests.f Pilsat-oper-

da t uit ) .

g-g
* Caumley 2700 650 Water 2700 (1) 2700 2300

,

. IIPV-SN
idatur Plow!2

ea 100 4 Tests
Pigia s o 2 and* psummur

3151)vx-JD * 002700 550 W.i t e r 2700 (1) 2700 .2300
6# tur Ilow!2I

,See. 100 2 Tenit s *

P49usu *2 *

2700 450 t#atur 2700 ( l') 2700 2300 See' 200 2 Tumtsw.s t u r Flow,( 2)
'

t tyiss'u 2
8

500 467 S t u.sme '500 (1) 500 400 steam tlow, See 100 2 TestsVigios a 2

14 Tests
NOT!: '

(1) Thu Lunt will lac lie!Llatual lay electrically dClualitig Llias POHV3 tlau ru f ore, tliu presstate reenp ratawill I,o zuso.

|(2) Tlicuo and tj uual-flow tumt u wi t ti d listield flow rate of appsoxionatoly 1000 gem.

!
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A., sce=e

1. Purpose;

-.
. .

The purpose of these tests is to obtain performance
.

.

data on pressuri:ed water reacter primary system

safety and relief valves and inlet and discha$ge p'iping

for the range of fluid cceditiens under which they may

be required to.cperate..

.

2. Test overview

.
Flew tests of safety and relief valves are

required under water, steam and transitica (steam to
,

water) flew conditions. Several back pressures and

various inlet and discharge piping configurations
.

'

-_ . will be covered. Quasi-static type tests will be

conducted (Figure 1) with the facility arrangement
*

shewn sche =atically in Figure 2. .

*

Data will be obtained to determine valve ficw, test system
temperatures, pressures and piping loads. valve leakage after

valve elesure will also be measured frem 0 to 10 7pm i 1/2 gym.

,

Similar relief valve es:s under steam and water conditiens
*

:are presently' planned a: Marshall and Wyle facilities,
respectively. Where apprcpriate, 'the Marshall and Wyle
results will replace-these cecrespenfing tests planned fer
Cc=bustion.Ingineering.

. . - - - - _ . . -
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.

- 3. Valve Types

The fellcwing valves will be supplied by IPRI for est:

.

.

valve Type. Size Manufacturer Medel 4-
.

Safety Valve Crosby H3-3P-86 (6M6)
*

(spring-leaded) Dresser 31739A
31709NA.

Safety valve Targe: Rock 69C
(pilo:-cperated)

Relief Valve 2 1/2".x 4" C csby HPV-SN
(Pressu. atic)

Relief valve 2 1/2" x 4" Dresser 31533VX-304

(Electromatic)
*

Relief valve 3" Centrol C =penents 3" Drag -

(Air-operated)
3" Cepes vulcan 3" - 1500

(Later) Fisher Centrols 55-103-55-95
,

(Later) Masoneilan (Later).

C. Pipine Conficurations
.

The inle: and discharge piping configurations for the .

"
safety and relief valve tests are shewn in Figures 3
through 6.

. _ . . . . - . . . . .. .

D. Instru: entatien Recuirements
,

Instruce..tation is required to reasure che tes: system
and tes: valve parameters listed in Table-1. C:her facility

; -.'

instr 1.=entation will include process instrumentatica f::

cperating and =cntrolling the test systa=.
.

C-2
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E. Data Acquisition and Reduction Requirements

1. Data Acquisition
'

. The following data acquisition system capability is
.

. ..

rec,uired :
* All data channels will be recorded for later

reduction and as a permanent record. Maxi ===
signal frequency is esti=ated at 200 E: for 22
channels, 20 E: for 21 channels and 2 5: for 13
channels. Data channels will be sa== led at six
times their =aximum frequency. Combi ed sa=pling
rate for all channels is a= roxi=atelv 30,000

.. .
sa=ples per second.

* Quick-lock picts of up to 15 selected data
channels will be provided within a one hour

4

period following the test. Either escillegraph
records or reduced data plots will be provided.

! 2. Data Reduction *
,

All data channels will be reduced te.engineeding
.

'

.

- unit plots withl= a three day period fellcwing the test.
. . . ._ _..

Picts will be 8-L<2f x ll. inches ' of report quality.
.-

.

F. Facility Requirements-

1. Test Facility Medi'ication

The Conit= actor will redesig= and =cdify an existing
.

tes: facility at CI's Kreisinger Develop =en: Laboratory
at Windscr, Connecticut to =eet the require =ents of

. 'a..# s . -a c. a.a . ~..'.s a'c -d**'-=.4ce.s "*.a wd''--a'.. -- -., -

ce=pleted include: (1) installatica of two accu =ulance

tanks to suc..cle=ent :he'exisets :ss: heiler capacity;,

! (2) construe:i:n cf the required foundanicas and

| structures te support ace =nulater tanks and the various

< ,
..... ..a as s .a-,e ,2-s..c., ,;.- . .--, i .s (-s .ag .i-,-n

-.-.. e r- . - - - .r --

| tion of'the ' '=* =nd discharge piping; and (4) exten-
! ~

sion cf_the high-hay facility-: hcuse the :sst system.

C-3
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.

The tes iccp will be raced at 3250 psig and 700*F.
*'e *.est .' a _d .' .' v. w.3 .T .'. ..e ca a'..a*

,.-' c. e...- _..,'. ' '. . . -
.

quasi-steady-state cases with sufficient test dura-

tien to obtain valid valve operability and perfer ance ~

characteristics.

G. Tests
a-

1
.: a . .d _' _' _v_ a.~..'.''..s..-"~..e...a__'...C.'.=_,.'.._"_, . .

The Contractor will perform checkout tests Of the
4

test facility and instrumentation and to provide base-
line data prior to performance of valve tests. The

curr.ese of these checkout tests will be to approxi-,
, .

a

mate specified fluid conditions, pressures and ficw,

.

rates that will be experienced during valve tests
' '

using a fixed orifice fin place of the test valves. ~ ~~~ ~
~

The tests will provide data te verify proper
.

facility opera ica as well as =easure=ents of fluid
.

' and valve. parameters. In addition, static icad tests

will be performed as needed to calibrate piping and,

support s :ain gages'and lead cells in order to per=i:

dynamic =easure=ent of piping and valve reaction leads.

DurinT- these tests lecc. : recess and centrol instr".=enta-.

tics will also be evaluated.
.

Cen:rac r will also perfer a :c al of eight secping

tests on the tes: valves .crevided hv I??l. Thea
.

valves wili he tested at pressures between 2300-2500

psia. The purpose of these :ss:s will be to de:er..ine:

'Adec.uate test duraticas for such valves.''
.

6

C-4
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.

Adequacy of test facility and =easure ents.

Ability of Contractor := quantify valveo
leak tightness.

The calibration range for piping structural
.

o
response instrumentation.

2. Performance Tests

Performance tests en four safety valves and six

relief valves provided by IPRI are required.,

A total of 88 tests are planned. As mentioned

earli er- the relief valve test results obtained
from Marshall and Wyle facilities will replace,
where a=.cre.eriate , correspondin, tests .cresentiv..

planned for Combustien Engineering. The ncaber

of tests to be performed on each test valve is

detailed in Table 2. 'fhe fluid conditicas and
-

inlet and discharge piping configurations are
also shcwn in Table 2. .

-
- ,

-. . . . . . . . . .

3. Post-Test Inspection / Checkouts

Contractor will al10w for post-test inspection and
checkout of the test valves. This inspectica and

checkout will alew for visual examination and a seat
leakage test.

t

Adter successful cec =letion of an entire test series.

for a given test valve, Centractor will allow fer a
technical representative of the valve =anufacturer

to disasse=ble, inspect, and phot: graph the test
valve.

,

C-5
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H. Analvtical Sc= crt

Ca n *.. _= c '. . v _4 _' .' e. 'c .t '.v. d. ="54 a..a .i v se s c .' ..".e ~.e s .. . . . .

system. Adec.uacv. cf the tes: 1cce. configuration includ- - -

,
,

ing ei=ine. len3ths and sizes, tank sizes and water te. .

s~.ea. a .i.,s, 4 .~. 4 .d a l' ..S.a. . .c dyn. a=.d - . .d _d ~. 4 . . s , a..d.. ..
.

I

i =cde of Operatien will be evaluated.

Hydrauli analysis results will be input inte structural

calculations to ec==ute reactica forces and define re-

s ' a .d .. . c.* sue..=cr .' cad .- a. ,u _d _ e. e.a.'. a . D .4 .' .' a .- a .a. . .4 - i .. ,e y

configurations, and tests for water, stea=, and transi-

tion conditions will be included. 'rhe analytical =cdels

w41.3 4 elee.e .w...e _4n.3 . . a..> d i s .".a.- 2 e c e n.' .4 ., _ a ~._* . n s 4 .. , . J a .-. . -

te dete_ ine the =aximum suv.ert lead rec.uirements.c
. . . . .. . . ._. ..

. .".e C.., r. ~.. a c ~.. . w .' .' 1 .. e .~ ' c . . a.. a l v'. _* .= _' _-=d.*...'...s.'..,_-. . y.

.
-

'

ce= arisen with actual test rescits. Refi e=ents to the

analytical =cdels will be made as recuired based en these

ce==arisens. Analytical =cdels developed will also simulate
..

".e te s . va.' ". e .d .1.1 e *. .= ..d d .i s . .". .= _ ,, = .- . _' _d , t. . _= _ _4 . . .

*
. - . . ..

. Ac........ _4._. 4
. . . . . . . . .

C.* .. * _ a c .- = ..4 7..t .* - v d .' .'. ' .a ve l ,., y .=.s=..=.-..=...-a -.'..=_4_=. . . . . _ . y .. . .

4 ., G c .. .. 1./ .. s .c ,. es.eA.w
.... . .

. r. u s .'. _' '_, a' s s "w .= .~. . a. 3.. ,v'.s'. .a-. , .
_

_.

. _W ., ._y . g
4.

.k.' . . . M. .g . w p

_- ..59W W ..W.. ,. ..-6 M. 9 $ _ f[j
. . . - ..y y. ... .

y-= - s,. yg _* m. A, b. y b. s. ......-=..-...3.. =..-.J.'...a.. .s a s g. _ ,. . ..g 3
,

. *
.

... f . - . . ,

*s.*.*.*_4_*s..*.*.a.***.3.g4 .h. sag'.4 sh_i a. . . _,. .- . . . ..

C'- 6-
'
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- 4

. . . , . .

, -

c.rocedures orec.ared bY Contractor. -
>

.
.

.

K. Reportine and Documentatien Recuirements

"..b.e Co n *.. .= '.o * s hall e. . o vd. d a. a "i.".a'. . - -erc - ' v.' . 4 a. .'. .d .a.c.i " ' a s *- -- .

. - A s. . s _ d . .d .. .' ..' .e .a s ' t' .' .* *. '. a s . " .= .d .i .d . v, .. . . . . . .
.

. ..w.e .es. .es 3.s e .=.'..=A du. .4 .g .".e .- c. .= .~ .. . . . x.. . .

* The results of the analytical eva.1.uations.

In addition, the Contractor shall provide it.terim data

e:cr *.s .- .T.o m..' .. . . .

. ..

6 D.

*-***"**'# #66 -W. g6 ..g . Se e .o eg ,,

.

e

k
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Tat:I.2 1
00=0nsees *"etsrs"ttvr var.v' -rs*= r30;;;?y . ~~s* s n~w =rt20erwrw sE

.

*s :.u tm:c sagn :c s : :s .r n n e . , ;, .\<: . . . . ~ 3.

A. Vessel Pressere Pressure Vessel V.1 1 23-

- Vessel V.2 1 23

S. Flow Pressure 3rsp St!!arential 34 tween vessels v.1 and V.2 1 10-

Pressurs *
y,,,,g y.g g, g,,gg,,, ,g.

Test valve 1 20
'

Across *est valve 1 23.

Acrose assenarte 71plag 2 20. -

Across Back Pressure-

valve (or Ort!1:si 1 21

From Exit of lack.7: essure valve.

13 Atmospnare 1 IS

C. Flow Rate tarsuga 3&fferential Flaw 7eaturi Upstrees of.
Test valve Pressure Test valve 2 23

3. Water f.evel atiferential 7essel W.1 2 20 '=

>~e~e
|v.ss.1 ,.2 2 2,.

E. Fluid Teeperature Thermecouple Vessel 7 1 2 2-

,1

Yessai v.2 2 2
|

.

Upetrees of *est valve 1 2
=

- Downstress of *est Valre 1 2

= Downstream of tact. Pressure valve 1 2 ;

g 1<

F. *est valve Acceleration Accelettester - Test valva. 2.Aals 1 230 'i
2

I.*ist valve T.Amts 1 200=

Test valve 1. Amis 1 200.

i

3. Test valve Positasa LVI|lf Test valve (Safety valves only) 1 200.

.
g. valve 39erator taput Air Pressure sr = *est 7alve perator (707ve only) 1 23Parameters tiectracal Power
I. valve sedy Temperature *hersoccuple *ast valve Body 2 2

=

! .

| J. Test valve 7ssistaa Monitsr Acoustic On Test valve on Mon.Laterferasca.

. Sasis 1 23

E. Piping Sapport Reactaan
!Aads J.tas C.111 = At eac!t 713131 Support .*.3ca tion 8 200e

L. 31scP.arte Pipsag
accelerattan Accelersaeter 3a 31scaarte Piping 4 200

) M. 3taesarte Piplag Postaloa LV3T - Cn Otscaerte Piping 2 200

3. 3&sc.*.arge 7taLag strata strata anges = an 31ac arte 7tpi g 2 200

c. 31scr.arge 7 tats, Pressure 7 sseurs - At :1 hows in Oise arte 7tphag 2 to

1 7. 31scr trie 717139 %el*
Temperatare *Rersscu;1e . At Strais " age "acations 2 2. .

._

e TS:

1. 3oes set laciade faca11ty process tastrumentation.

.
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6
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SAPETY VAINI? TEST MATIGX
a

Fl.ulh CONDITIONS
ItoI7i At. ACCHNt!!.ATOR

COHillTIONS rltAHSit'HT CONp!TIONS *
tt:ST VAI.VC IHl1T l'IPIl4G

- SIT Ull P 84000ll400 llACK
g. Mt' mal 4 KS
0 0 ^CTU^T8 " I'^#"* 'Pl.UIDS PIIA K TasANSIENTi.IPSIA3 I PI start; p I. Pitt:SbHHC (

o
og;sciaietion(Plil Al (t*S I/s t:C) (PSIA) (PSIA) IPSIAI

*ia lu t y Va l v e s J . lit ra i 9 it , wurL- IIl.

s200 100(spring-loaduit ical intut, 2- 2400 660' :it uaan 2500 and 2600-2650 (3) ituam riow, See and 15 Teststypum) 3 feet long) Q (2) 'iguiu -1 'fo'd H IAHu

g, ,g,,, I

2. w tur S. i
-

Arran9umunt 2400 650 aater 2500 s 15 (4) (3) satur Flow, suo 100* Drummer
Ji?)9A 'iguru 1(5), (6) and 12 Test.

RQ
* utomuur 2400 *a 5 0 44ter 2500 s 15 (4) (3) latur Fluw,(Sue31709NA

'igusu g 5) 100 6 Testa

2400 450 ila t e r 2500 15 (4) (3) datur Flow, (Seu b'iqie r u 3 5) 100 6 Tehts I

Saluty Valvus ifatur Seal III, s200(ga l l o t -og eu t - Assengument 2400 660 Steam '2500
100

g (2)o 2600-2650 (3) ituae riow, See and 3 Testsstud Lyseo)
,

g g3 'igura 1 $00
* Tasqut nucli .

69C 2400 650 ila t er 2500 s 15 (4) (3) Jatur riow, See 100,
'iguso 1 (5),(6) and 2 Tests

500
2400 550 .ia t e r 2500 % 15 (4) (3) fatus- Flow, eu

igis t o 1 I 100 1 Test
__

2400 450 ,later 2500 % 15 (4) (3) la ter Flow, (see 1 Test 8

'igue u 1 5) W WfEE !
. 2

!
HOTt: (I) Actual a.mie ratu will degeund on tieu capalailit ium of the test facility and Llie capacity at t liu test valvu.

(2) Tlioso low po unsurizat lose r.a t o tant a st.ould l>o pur fua med for only osia inlet piping configuration (Configuration I wisera
two aan Lieuuttlud) anu for thu low back larussuru cotidi tiosi.II) Hu auat g.russuru will not b. directly contaalled. Valvus will be set to achiuve a nomin.nl talowdown of St (about 125 psi). .

(4) Is ak geruu:.use will not lau cont s olical l ut will dupund on tlin valva characteristics under water flow conditions.(5) Ti.usu usu timud-flow tu=Lu with a liquid flow retu Vf sippkoximately 1000 9 pin . It is posalble t ha t. repetitive valva
|.ec t ie.a t j un s w i l l occis a dur isi9 tlnuun testa. *

( t,) Thu higher (500 pai ) la cl6 preumutu tests will_ inct,ude an initial steam flow purlod followed by a transition to
'

unhcoulud w.stus' flow.
*

. .

s
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1- ASME tv.e.e venturi
2. Length ";" ec he as short as possible while

a c ,. ,. d .= . * . . ., . .' . =. ' .' .' .' = .- =. . . . s .=. .' .a . v. v=1va. 3 .7 ' =. '. ,-
. . . . . . . .

.

o u ..' a. . , r ..'. ' .' . c r s e _= ' ( s e =. 7.' -". .- =. .) , = . .. e . . ' = s .. .

3. Le..g ..h " .2 " .- .". e w.4 . 4.4 .. .'. . - 3 ',= =. ~. d e - =. .a. d .' . . g. .

on ^...e .' a .' .' .d ..v o n s .. a * .. . s .
. r

-
..

4. ""e s o.' . _4e . = _t .o. . , . .'. s a.. > d .' _= . e *. =. . s s .'.o u _' d '.e. . . .. .-.. .

co n s .* s '. e .. '. .' ~..k. . .".e s a .' % e * _* . .= .". s * . . s a . . '. 1. .= . . , ..' . s. .

"A" and "3".

5. *".e .ci.e _d ..e. s"re .-. * v. . a. s a - = ' o '. e ' =. . =. . ..._i .. =. >.. . . .

by t.h.e c .s. .. .=. .. .- *- 4* ''- - .. - . .. - e .x t k ' ' ' .v, ---
.

an al.v s e s . necessarv, an expansica ",cin: =av
-"

.

he used in length 3.
, .

,,
,

..

6. .. The for.4 , s .. . . . s s . .. L._1 A 4 .. .1.4. .. . .to 4 ,.n _1 .? s
,4 w

. .. ... . . . . ...
* *. o r ~..e .=. s ". .. . ., ~. l. . s .' e .. . . e .=. ~. ~. _' . . .' o .- ~ .= s . .

~
. . .

.

7. on e .c. .= s s ~ _ e .c e..s.. * s .r - _* _-=_ ^ .s. '. '' . e ' ' s .' . a _- . =. .. . . . .

of the sa'ety valve to =easure back:ressure. ' we ...

~ ~. e s s "..~ e s e.. s . s a - =. .-=. _* _-=. > a . ~ '. e . .c _4 .* .. 3 =_ _' * w s . .
. .c .

. _
.

for measuring inle pressure. (Senser locatices shewn
_

-are ;reliminary).
~

3. An crifice can be used in place of the backpressure
cent cl valve if desired.
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AP P E:.*C * X 3

SUM.V.ARY OF TOPSIGN VALV2 TEST PRCGR.U!S
.

Ge r=an.v , 7:ance and Ja:an are cresently conductin valve testv. .

.

g.ag 3=3 .g h. 4 ..h. gag _1d .. y4A.g a - e l .d a k..' s 4 .. g =,. * c * k.a = a s ~. a .-a g. .3 m. . * r.. . y, . f o . ..
. .

A e.a.e e A. 4 u.4 s .a n c ,.,,.e.n.. m. .u.e s e . . a.~ s .s._ a . .2 2 .. . a .- a S . s .2.. e. . .. .. .. f.. . . . .

.w,-. / %a u.1 '. .-ovide--
. . . .

1. Exc.erience wt:h valve test facility desie.n, operatien and.

instrumentation.

2. Safety and relief valve systa= data c validate.

analv.tical netheds.

U * .d l. .i a .' . .g .' a. .- =. .' . .. =..x.e. .d e .c e w d .5 - =. ga. .'. *.c s a .' =. .v.a ..d . e . . a. .#''. . . . . ..

va.$ va. e s ~. 4 ..~, .d s .'._' -" ' .v d e s _d . ab .' e _4.. . .'. e - ".c .d d e .a. . .''.' '/ a.a.d
. 3 .

minimize pctential pechles areas which might c hc:sise have a
. - . . _ ...

s.i.,..d.'.'._=.~.~. i ,a.-~. cr ..w.e :WR. = a.#= .v, .=..d ~4.= .' .' = .' V.=. .' ~, e a. s s .
- *

. . . . . . . .

*
. . . _ . .

, - ,g . am s ..a d."..' e . ". .' '. .- s .c e :c- le .- =. .a c e . = ..dva. a - .=. . . . .= ..e . . . a-., . . w , . , ..

ea.4 .h w..h.e ' c ., a.=. 4 .a. 4 * * s .* e s r *..=.s .4..b. .i a. "c - *.b.e s e *.a s 6,. --
y. g s..is a.-a. . . . , . . . . s . .

c.resentl*l underway hv. IPRI..

* Ge =an ?::cra:s

3M5"/RS 240 7:ccram-

. 6., .s..v .f e. e 2 ,. 0 . .= s f .-- 3 . .= .
.

.' s ' . e .4 ..: , e . #. . . . e d. '.. v T.'.~u.- .- .,

'4 _. _ a. .c., =..=. a.a. d 7..= _ _' s . e .i .. a..d 4 =- s 7 c.a. s. .- =.d '.,v ~..'.e. .
.

.T e d e . .=. .' .v._' .a. .'. s . a.- a .' .=.= s e .a .- ' . a. ._> *. = . .' .c .' a. e, v . * ' . = .. . .- .
, ..

~

*. p . c. .s .m 4 s e =.=..J .9 A 8 ?.=.** a s . _4 - s *. ' * *~*. . .
m y-..... .a.=. ....a r* * * e. ' e. .a..'..a. ;. . ... ..

a. J. %.g 7. , . ,3.. J o .== 3" a .# a. . y ty.s .' ..a. g .s. d . '. s T.g .'. 4 a. .'. *s.',.
.

.- . . . , . . .... . .. .

' d-."..-..; 3.' wd ~. a~.. . .' ..=.ss ..i. =.d Wa.= ".* '
..

. ... , .

.m
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* e s . s w ' . .' . s a "_ _ a . e ^. s . =. .= .~ _= ."." s ".' ~.~. o _' ^_ ^_ _' _' .,"_ _' .'.. . .
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tests have been perfor=ed en steam line isolation valves

and feedwater check valves of two different sizes.
.

Extensive ther=al hydraulic and structural measurements

were made during these valve tests. *dhile :hese ex-
4
$

' periments have no involved relief valves, they are;

is=.ortant since the data =av. he useful in the veri-.

I

fication Of analysis =etheds.
.
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.IDF Procran-
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Framateme Program-

Framazeme is planning a safety / relief valve system
.

test during het functicr.als of a centract Pr:granme 1
.

PWR during March, 1981, and has invited IPRI to

participate in this program. The specific objectives

of these tests are :: determine forces en piping
and suppcrts during discharge and :c investigate

condensatien phencmena in the relief tank during

a "leng" duration relief vt-? ve discharge (approxi-,

mately one minute). One test will include

sequential openings of two of the three safety
*

valves during a short (five-second) duratica

-
discharge.

_ . . .
*.

- - . . -- .. . .._.._-._ ... . .
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8 Japanese Programs

.

The Japanese are planning to perform 3WR and PWR Safety / -

1 Relief Valve Tests at the Nuclear Power Ingineering Tes:
Center 1ccated a: Isogo, Japan (near Yckahama) . The valve

test facility is driven by a boiler capable of providing'

.

15t/hr of superheated steam at 175 bar and 334*C,
.

The extent of PWR safety / relief valve tests and the actual

iss: conditiens to be utili:ed are not known a: :his time.
The test facility is in full operati:n and a significant
at=her and type of nuclear valves are planned to be
' tested. Efforts will be puriced to develop a technical

| exchange.
,

!

i
c

i

9
.

I

~

i

, .

L__a - m*


