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Southem Califomia Edison Company
SAN ONOFRE NUCLE AR GENERATING ST ATION

PO Box 128

SAN CL EMENTE. CALIFORNIA 92672
7tLtp oNt

MICH AEL A WHARTON
(714e 368 S t e iDEPuYv ST ATION MANAGEN

December 4, 1985

I

U. S. Nuclear Regulatory Commission
4340 East West Highway, Room 460
Bethesda, Maryland 20817

Attention: Mr. Wayne Lanning

Gentlemen:

Subject: Follow-Up Activities Associated with NRC-IIT Investigation
San Onofre Nuclear Generating Station, Unit 1

l
'

Per our commitment to furnish daily transmittals of additional information
concerning the San Onofre Nuclear Generating Station, Unit 1, trip of
November 21, 1985, the enclosed material is being provided. A summary of the
contents is outlined in the attachment.

This is the third transmittal to you; and as further information becomes
available, it will be forwarded.

Sincerely,

k

Enclosure

F. R. Huey (USNRC Senior Resident Inspector, Units 1, 2, and 3)cc:

8605150050 860306
PDR ADOCK 05000206
S PDR



,

t

J

ATTACHMENT*
i

December 4, 1984 |

1. Westinghouse Nuclear Service Division, Technical Bulletin 75-7.

2. In-Service Valve Test Data for FWS 438, 439, 346, and 378.
1

3. Proposed Facility Change (PFC)/ Design Change Package (DCP)
1-85-3052.0TJ. Rev. 0 (Main Control Roor. Indication of Main Feedwater |
Low Flow) ,

i

4. INPO Significant Event Report (SER): 52-85

4
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Durt this period. many operating lants som surveyed to obtain inforsotten en
.

rope " inter hemmer" probless, resulting evidence indicated me problem to ..
-

have been emportanced en several plants. but not with deneging potential. Ifim this

|' informatten it was determined that ne set of unique circumstances entsted at Indian
point. It was decided to concentrate en factors comen to east operating systems dich

.-

facluded the evidence that most severe feed Itne water hemmer occurred with the feed
ring at least partially uncovered after the low-low trips. The suggestten uns ande
that if there was a law fee 6 ster flew rete dort mis period, the feed and ed-
scent sections of level feed Itne would drains s spaning path for i velec. h5

y
ty steen to move from the steam generater into the eed is steen see theni

. -

rush back threvgh the ' Tee" connection and thermal sleeve condenas en the free ser. , ~j
face of the water in the feed Itne. Under certain condittens, eerface seves sightgen- :
erste pressure pulses of significant amplitudes.

( J
The :::clustens reached as e result of our investi tiens reveel that noter hesser con ' g*

,

be rated follering dreir.ing of the feeerster ng and feesseter line then unter
'i1 1 drops below the feed ring. This allows stem to enter the feeduster ring and

pipe. Ittth the aux 11tary feeduster systs in operation to supply water to the steen %generater, the flew rate is emell, and the feed pipe and feed ring are only partially
full. Thus, there is a steen and cold unter interface in the feed pipe and rieg. As
the steam is condensed en the interface with the cold meter aere steam is dreun into

.

the feceseter ring and pipe from the steam generater. Thus, cold unter is flowing ta
one direction, and steen is flowing in,the other. '

,

,

'

>
leen the aheve condittens saist, staple'eedel tests run at Westinghouse have ste.m #at
a distertence in the level of the cold meter in the feedwater Itne con fees a unter

* 9A

seal in the area of the feesseter rt inlet. When Sts water seal is forand, a tut 61e ,

of steam is trapped in the fece nter ine. Condensatten of the steen at the cold ester.

( interface rapidly collapses'the stem bubble. As the stem bubble es11 apses, a water
slog is pushed down the feed line.

,

Tests run at Westinghouse and at en operating plant have duenstreted the fe11ering:
. g-

1. The potentiel water hemmer forte which can be generated by the above 4i phenomenon is dependent en the length of foeester line uhtch can be ( ?_g
dretned..

73
- g. The si formation is dependent en water flew rete in the food Ifne.

&_ Water s ugging ins not observed at reduced fle. rates, g
, w
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3. tieter steg forsetten is most Ilkely to occur gen recoverfag of the feed
. |

t'

j
.

<
Ng. -

4. tears footster flew is antatataed below a thresheid vales, slag forsetten g)and the resultlag teter haemer has set occurred,,

s .
'

A maates feedseter flew to preclude unter hamer has been derived primer 11y from
the data obtaland from the ledten point testing conducted ta Febroary 1974. Ints
teettag uns senducted ter encoverfag the feed rtag and then recovertog it with a('

fland sessured austilary ftessater. flew.

The test resvits showed that unter hesmer did met occer at er below 300 gn la all }
the feed Itaes and did met secur at all ta tus of the feed lines with festater f1sesas high as 240 gem. 'It should be meted that ledten point t feeduster liens had been
sedified prior to the test se that the hortaental runs imediately epstrees from the

*

stees eenerater mere less than ten feet lens. toned en these tests, se have senser-
vatively chosen ISO gym as the aust11ary fee 6eter flew rete that saanid met be

,

saceeded to statelse the occurrence of unter hemmer.-

,,

The suggested method of fee 6 ster flew rete control eensfsts of adelaistrativelyitetting the aumtitary feeheter flew rete to any staan generater to 190 mm assisam
.

*-
then either the level, durfag a decreasing trenstant. drops below the 1sw les level
set point er the level is below 155 during a level recovery transient from below the .

lew l a level..

(
.

''

Since the Aust11ary Feedwater $y M : :T = essential safe fWnstim it esthe 1att1 ally a1fgned to deltver
----

fulldesignfl. then actuated the protectfen
e

system and without requirtas ese
u vnsi . .. action. Ismodt

actuetten of'the Aust11ery Feeheter Systas and after vertftcaties that at least 505ly after seteestic
ef the rods have dropped into the core, the operator is allemed to reduce the flew

*
*

to the mintense requirement assumed for safe shutdesn operetten in the Safety Analysts ,

Report.

Feeesater Fles to stablitze tesperature in the primary system.After the initial flew reduction, the operator will control the Austifery
'

,

It is judged that these aerintstr
hemmer for the follwing reseens:ative centrols will sinfetas the potential for meter

1. The low low level set point is at the betten of the tee section of the( feed ring. Thus, the feed ring will not drain and adult steen entti after (j
this level is reached. Therefore. annual centrol of the main fenester
system above the tw-law levet v111 met result in water heeper enless the
feed ring has been precievsly dretned. y

2.
Condittens under uhtch the level drops to the low-low level set point
results in a reacter trip and will result in autenstic initiatten of ( *

( eualitary feed. Aertnistrative centrol of the aus111ery feeheter f1w
.-

can he c;hteved while the feed ring drains. ./The operater routinely is
constrained to reduce aust11ery feeenter flow below 150 gem in order to ,

prevent plant temperatures free dropping below the everettag range andnecessitating a plant heat up.
4
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3. The aust11ery feetheater flew rete any be manually adjusted by settlag*

pressure centre) er flew eentrol for the asallfary facesster velees. y
.

a 4. If a particular feedsster Itne has a feeduster hemmer threshold selow
.k

*

150 spa. the operator is alleued to tamediately reduce the aux 111ery
feetheater flew below.the threshold of that Itas provided 12.at the total l'- r

( aust11ery feedwater flou delivered to the, plant asets the minimJe 5
'

requirement assumed for safe shutdeem in v4 Safety Analysts hepert.*

g*
.

Steps any be taken which will reduce the segnitude of a motsr hasser slog, or to /
reduce the amplitude of the resulting pressure enve. This is a:complished by reducing . . . '7,
to the sintam achievable length the straight pipe connection to the feedseter pipe
neasle en the staan generater. bre it is possible, appropriate pipe sodificattens a

.

f any be necessary te obtain a more desirable ;;1plag arrangement. '.
# '" To date, our observettens.tadicate that the probability of damage from ester hemmer

can be kept to a sinimum by etteinetten of long pipe runs at the inlet assale dich
can desin into the steam generator when water level in the generater drops below the
feetheater inlet. This will not prevent the formatten of water slogs but it has been
demonstrated that this will ensure that the energy of the slug will be es11 below those (",| (' values which could cause pipe damage. An analysis of the pfptng system including sup- ,

ports and restraints may be necessary by the Utility /A.E to show that enjer damage to .

the system will set result. ,
.,

,

In particular long horizontal feedseter pipe runs editch can be dreined into the steen
- generator if Ievel drops below the inlet nogale have been shone to be.a stytificant

y facter in the formation of potentially damaging unter hauser. E11staatten of these
hortaontal runs which are longer than any of the saamples en the attached sketch can h,

- effectively reduce the energy of unter sivgs and thus reduce the unter hammer force.
'

It is most preferable to asks hortsental piping runs at the steam generater as short
as possible by installing an elbow as the feedwater inlet nerale se as te lower the,

feedmater pipe before it reaches the stees generator (see Figum 1 of the eketch). <

This will ensure that only a very short pipe seynent will be dretned if the steen
l' . generator unter level falls below the feeheter inlet.

'
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! r Nasser in Stees Generator'Feeheter Lines Ts. 5-7M 11sk . - y
; ersecti paw -

! g Feeheter - Steen Generator Secondary Side March g.1977 3 g( a
.

,

% .Henw Rune 5.5Ad i 6
'

g ( All slants with feedring tsee steam generators 800 i
- -

E Sftbl7 (at' ached) 1 4i *

s . s,

f,I
Some Westi e operating plants have rienced a water hamer phonemenen in the
feedwater to the steam generators. cause of the potential effxts of this ,

phenomenon Westinghouse has initiated a comprehensive research effort to study the I

.

h causes and pesst.ble remedies for the' problem. This tuMetin is to infers you of evr |
,

, *
"

progress to date and to advise you of feedwate* hyout reqvfrements and other design
%'

'

and operating considerations we believe are important in minisistag the potential for s,
hasser damage. ,

e On Novaber 13, 1973 Indian point it No. 2Nxperienced a turtles trip froc 75 peser '

'

( due to high level in one staan rator. Ashitary feedwatar fl<ar was initiated and i
,

% '

' was able to maintain level above the~1ow-low lev 31 point in three of the steen ' =

generators but the level in the fourth steen generncr dscrease4 to the low-law level .-
- point causing a reactor trip. Ismiediately after the mctor trip, a rapid, but small ..

level decrease occurred in all steam generaters, appc.11y uncovering the feed ring
in two of the steen generators. Some minutes afts- the reactor trip, as water level 4restoration in th. steam generators was commencing, there was an audible indication ?

of water hammer in the fee & ster line connected to a steen generator in which the,

feed ring had uncovered. Within a r.uarter of an hour after reacter tHp it ses noted ;
that the soisture centent of the containment atmosphere had increased. After further -

indications of rising temperature and humidity in the containment following isolation -

of the steam generator. a plant cooldown was commenced. Centainment entry was made,
and a break in the fee 6eter line to one steam generator was found. V

(k A study group was organized to indstigate the mechanism behind this failure and make j i
appropriate corrective recommendations. Various mechanisms were considered including

, | simple water henner, void fofustion and collapse in the feed line, rapid back draining .

of the feed line through a broken check valve vr.til steam reached the auxiliary feed In

k inlet, and rapid swelling of het (back drained) feedwater during the steam generator $
# pressure decay fc11ewir.d shutdown. -

.

? Aes ei+=s ee s. ,ie , o ,.v au-256-4731 ,ensi1 5 4731 ,,) j['
W. E. sennet RECEIVED F.c.ue11hofYnenaar
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.] QUARTERLY INSERVICE VALVE TESTING-

PAGE I OF 1
\

CHECK OFF LIST # ( 3 ) FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
'

APPLICABLE MODES: 2-3 DATE: DATE: 5-q-h DATE: T)' N -9>1 DATE: i\ - d' ' D
YEAR: 19g4 MODE: MODE: ( MODE: b ,

MODE:Valve Number Sec. (Max) Data %aT L Status ~ Data IAT Status Data %AT ' Status Data IAT Statua
1 Open '- o -- --

S-438 o -- -- o -- -- o -- --

VM__ __ OON-115) Close -- c -- --
_

c c __ __ com c __ __Non-Routine Valve Testing Jan Feb Mar Apr !!a y :luu Jul Aug Sep Oct Nov - Dec
~ . .

' .Valve Number Sec. (Max) Data %AT Status Data 2.aT Status Data %AT Status Data laT Status--2 # ' Open o' -- -- o
-116){ WS-4 39 ,

--
-- -- o -- -- o _ _=- Close -- c c -- -- c3 Oft) gg$-- -- c -- -- mm e -- --Non-Routine Valve Testine Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Valve Number Sec. (Max) Data %aT Status -Data IaT Status Data IaT Status Data IaT StattaOpen -- o -- -- u -- .-- o -- -- . o -- --

h55
3 AW-303

D@gy,,, __ c __ __
.

'c c --- --* nc.m . c. - - : -=:-

, , Non-houtineValveTestinaj) Jan Feb Mar Apr May Jun Jul . Aug - Sep' Oct Nove Dec
Vaive N' umber Sec. TMax) __Da t a' ~ %4T 3tatus. Data _ ~ %aT Status Data. ZaI Status Data IaT Statua*

4 AW-312 Open -- o '-- ' ~ '

'o -- --

. dog
-- -- mm- q --

-- -' -- o -- --

.pn$
o

Close -- c --- -- c -- -- c 'r-
- Non-Routine Valve TestinE "Jan Feb Nr Apr Oy Jun .. Jul Ann Sers Act May ng Dsic_. - -

- , ~
._

Valve Number Sec. (Max) Data laT Status D.s t a % aT. Statu. ' ' Data laT Status Data aT '' Status
-5 AW-310 Open -- o' -- -- o -- --

00N -- --

" ~~ ~~ ~~ ~~

c
-

"Close --

'T M .e -- -- -- -- c cK* m c -- --Non-Rout ine Valve Test i ny. .la n Feb Mai
'

Apr Ny Jun Jul Aug Sep Oct Novn33 Dec_

_

Valve Number Sec. (Max) Data laT Status Data IAT Status Data ZaT Status Data laT Status
6 AW- 309 -

6 pen -- o -- -- o -- -- o -- --
-

o -- --;_
,, __ ,, .Q _ ,_

__ . _ _'
hSS,

Non-Routine Valve Testinn Jan Feb Har - Apr Ny Jun Jul Aug Sep' Oct NovkN Dec

i Valve Number Sec. (Max) i Data IaT Status Data *aT Status Data 2 <.T S t a t ue. Data %aT Ststum
[ ,

Open
.

o

Close
_

..
~

.. u
< ' *p e c

Non-Rautine Valve Test inc f Jan Feb mr ! Apr May Jun .lu i , gig Sep Oct _ f Nov --
,,, Dec

. . .

Valve Number Sec (Max) Dara IST S t a t u ., Data 2aT Status D .I a f/1 St. un Data %aT Statum
'

Open a o o o
Close e e c

.

Non-Routine Va've Testing Jan Feb Nr Apr May Jun Jul Aux Sep. Oct Nov Dec'
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useII 1 SuRvt it t Assct

R(VISIDE 4 PAGE 1 0F 3
A1:Acuntset 9.3 fgAf - p g
CHECK LIST 3

fe00ES 2-3 IST OF VALVES JC U *f
MOOC (2-3) DATE CopePLETED | l .3 1 *E N * Titet CCJePLETES I R CD

q .co i...d .wr l.seco i i . . , m e.n _. .
,

| | | lieteet - Date of Initial unsatlerectory Test
*

._

4 .

PetREaulalits .teniflAL3I 1.0
' ~

1.1 onteier tsee sao operetsene supervleer's approves to perfere this Check List. *

sim op.. sup..

r.. .. -. .,,e r. .g a l . C c., u .t o.e ., ... s.. t o ,,e t. . . . .i .e i .,g .
lacerrect er deteriersted component, tags in the "Ceements" sectlen of this Check List. .

,
'

|
,

-

2.0 luhinUCTielt
2 i- an s prereguiestes and Proceussens er the instruction heve been reviewed. (7 -

'

~
-

. IIDTE: ,- , At a ve1 wee requiring FeII Sete Tesa shotJ he steerwed durln' g cycilge . .

fer proper eyeretten le the et rectien tndlestop derrlag sendea when oecoes to tSee weIwe ' -

is evettette, .
.

, .

"
.

.

2.2 IST Velve * -
*

,. , .
,

i

SYSTEM VALVE , FAIL SAFE
i tratvt so, a[sCn1Priam itst atstEcigen - Histpustaa ~ ' ' aga intre4Ls - -

,

J . .
. . , ' ' *

1 c.3.1 . itss-43s-. Jees Ve euster sue", e.A. - (1)-Wigth tFeedwateiPump ' h '* '.

- -
. :- -

! eisther, Cneck 'seca and wv s57s eseses, -

1 staart 11te 4eu feedwater , ,
-

-

Pump and food the 5/CIS) #|
* *

.

j g pe r 50 4-i-7, Stettup from
-geot 5terauby to Miniele'Loed.-

! 2.2.2 Fws-439 West'Feedveter pump u.A. . (2) Verity reais to tino 5/G(s). twl-436
Olocharge Check OPEN5

''
* * CAUilost If food pump begins to ..

= ====== _' rotete bechwe rdo do ping
*

,
,

this test, lamedletely
close discharge HV on pump.

. . .

,

(3) cPra uv-este, toest Feedweter .

NPump D1scheree. .. .

(4) were fy west feedweter Pump fir 5-439 LV
d i sche rge p ressure doe s not CLO$ES

' '
*

speresse. -

' (S) Shtft se West' feoduster Pump '' '

running and test feedweter
Pump secured with lev-0524
closed. 7 .

i(63 verary reev to the s/ot s), rws-439
*

|
*

OPENS
.

|-

.
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NDN-ROUTINE AND INCREASED FREQllENCY
I

INSERVICE VAI.Vr. l ESTING
'

.Check Off List # (5- 70 ) Date: p-M.f5 Mod e : S Date: ~ ia.l e :- Coinmen t s :t
Velve Number Sec. (Max) Data %AT Status D.it a ^u.T < Status 8sy-es3; * s v .c 9my3.

Open00 FC.V- %5% Ciose a s ca+w i.Som ~h55 ~

- o -- - n - ---

c

lCheck Off 1.ist # ( F-3(, ) Date: 3 -3045 Mile: S Date; itate. comments:~

Vnive Number Sec. (Max) Data %aT Status Data int Stat us Ec 4s-crre no sseisensOpen i00 o (,0.5 S.S t o 'M CV'305 *Ciose go c 93.i as. t- c
_

'

Check Off List # ( 5'-f 4 ) Date: J-d&, Es M Ele: '3 Date: li.IJ7: Comments:
'

Valve Number- Sec. (Max) Data %aT Status Data "v.1 Status p% mo Am, _
h)f n 'W ms - 3'15

- = = o """" v- o
~ Pass

.

Ciose c ai
c- - -

f

Check Off List # ( a;'.g") ) Date: Da(,.85 Mode: 3 Datc: M. nl e . Comment s : '
Valve Number Sec. (Max) Data %nT Status Data ". c.T - St at us 4 , / jgg

\3g T as- M(a y eu o.-. --
. . .

_7 _ hss -
.-

-
_ _ ..

| 1
- -

--c , s,;, c-
.. . .

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

*

M beck Olf 1. i s t #( . ) _ h _te:
.

. _ _ Mode Date * - - - ., Moile : Comments:
. . ._

~ ~
-

van e Number Sec. (Ma>) Data %nT S t a tiis Data 2aT Stitus *

,,

Open o o -

. . | .Close
.

_ _ _ _ ,
_

,

e c *

.
-

- - ^ - = =. . e-

Check Off I.i.s tV ( ) Date: . b.-de: Date: _ Mode: Comments:
-

I
.-

-

*

~ Valve Number Sc A_(Max) Data In~T Status Data
.

' .T Status-

.

~ .
Opeu o o

,. _

_, I . . ., .Clase e c
.

~

Check OsI 1.1 s t # ( ) Date: M.ide Datc: M. .. l e . Cemment s :
-'

Valve Number Sec. (Max) Data ~.' nT St .et us Datal 1 S t ..t us
_ ,

_0_ pen o o
' ~

Close c S c
E

Check Off List # ( ) Date: Mort e - Date Moil * : Comments:
~

'

V.iIve Number Sec. (Max) Data int St at us Data ' cil S t .it u, - *

_

opeu , o o
.

(' l . .s e c c '

Check Off I.ist # ( ) Date: M. .d e . Dati: M. .d e . Comments:
Valve Number Sec. (Max) Data Z aT St .it us Data " .T ' St at us

_ (
-

Open o o .
- - - _ <

Close i c

*. . . . . ..



, . ,
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REFERENCE: $13-12.4 2 ENCODE : DN01,036-2.

501-12.5-8. - .
*

50 _1 '

,

-

e= ca mi o.o.. .

NON-ROUTI'NE IN ,S8RVJCE TESTING OF VALVES "'
.

? .. ...

1. Valve Idestification Ndeber: .[ldS'Stf[v M E -8~7 M 10E
.- .

.. ..

2. Vaive Name: f(\}- U S~N (t v ,| flu k
.

'
'

j .: .

3. Reason fe'i Nonroutine 'te.s,g (include E.C.F. or M.0. number): ~.
. .

/*rHT l:f t TE. fe a&~T'|C
'

t ' . . . ',

4. Test valve in accordance Jith 501-12.4-2 for Cycle Tert',' Fatisafe Test and
Stroke Time - circle or rdcord jnformation be)ow!as applicable.,' inc1ude
stroke time Acceptance Criteria;

.

,-
_. ,-

-.. . .
.

\! k O/S\ Min4.1 ' Stroke Time OPEN .I l'
Ma

-

CLO5h /' #d /b)'Nin Af)Max
.~ Q'' O ' M fQStop watch: Serial, Number Cel. date t, 4 0 !/ O *,

C s

Failsafe Test - Sat / yrisat /h4.2
.

,

4.3 Cycle Test / Un,sst / NA
.,

5. If valve test is being,peNonned Sue to position Indication, Test failure,
perform tesat per 501-12.8-8.. '

-. , .
~ ' '

5.1 Position Indication test - at./ Unsat gg 3
'

6. Comments (1nclude D.T. or M.O. ''nuinbers generated):

a "f;;;G nh de V tdop ' A'/!Ah
Ai .

*

PER FORMED BY: b~' Date 2. [d 6~-
'a

eratWr .~
' ' '

t. ...

REVIEWED BY: * Date, /d
_ ..

SR0 Or;erati c rvi'ssr

7. Forward to NOA for Stroke Time Deviatiin .' verification. "
.

B. Stroke Time Deviation Verification - Sat / Unsat h- include test deviation% change if Unsat ,' ' -

P~RFORMED BY: % k.K) / ./1 Date DFEBE71985
N0A -

iEDTEB 27.1985
'

.. c .- .DateAPPROVED BY: e

Shif4. Superin e ,

, . -.
,

*

.

I
..

p se(s) ans as v.e ige /se/se . e*
.

.

$ '
,

... . - .. l_'

_
. -- .,
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iw
.

.

-
.

|DncK-OFFLIST#(3) l l. FIRST UIARIER || SECOND GIARIER || THIRD ()lARTER Il FOURTH SJ4Rita |
1 APPLICABLE MODES: || Date: 3,- % _g g || Date: || nate: 11 Date: I ;I VEAR: . Il Mode: s || Mode: || Mode: || Mode: 1 !

l Y_41ve Number I 5ec. (Max)|| Data I tat I 5tatus || Data i tat | 5tatus || Data I %aT I 5tatus || Data I laT I 5tatus~l
| I Open || 0 --- I - | || 0 | I || 0 | I || 0 I I |'

-

3 7 I FWS- MS I anse 9n 11 c - I - IPASS11c i I ON1 11 c I |COM 11 c I I I
'

.-I Non-No.ettne YMwe Tes,tingI} Jan Feb Mar || Apr I May I June || Jul I Aug I 5ep || Oct I Now I NGC | [,
.

_L !

| Talve Number I 5ec. (Max)|| Data i tat I Status || Data | Xa I I 5tatus || Data I h T_| 5tatus || Data I h T I 5tatus I
1,

i) | | Open - || 5 I I
~

|| 0 I I || 0 | I || 0 I I |
_

8

-31 FWS - 9171 anse - || c I | Cow li c I looni11c i IwM || c i l |
,

'
,

[ l lion-iloutine Valve Testing || Jan Feb Mar || Apr i May | June || Jul i Aug I 5ep || Oct I Now I Dec | '

'

| 4

| YaTwe N'suber I 5ec. (Max)ll . Data I tat I 5tatus || Data | ZaT I 5tatus il Data I ZaT | 5tatus || Data i hT I 5tatus | :
1 I Open || 0 I | I | || 0 I | || 0 I I IO| Mov-33 i aose qc ti _c mi c _, i W || 0

--

!i c i i c o m ii c i i om ii c I i ll N:n-Routine Valve TestinglJ Jan-_ Febrt;S Mar || Apr | Mayni June | | Jul i Aug I 5ep 1, l _0c t I Now I Dec |_

_|'

l Valve Number I Sec. (Maxill Data I tat I 5tatus II Data I 1aT I Statqs || Data I ZaT I 5tatus || Data I hT I 5tatus ] '',
'

1

|| 0 I I || 0 |I I.open

LioIE M 395 la.N6R[l 0
1_ I || 0 I 1- -

I
,

|
---,

A' ' 11_c i
-

|| c i i cow) ij c. ,& anse - li-c i | r
_

, i_.,,

; I Mos-Woutifte Valve-Testing |} Jen FeMeol Mar _Il Mar -1 May I . June |I Jul i Aeg T 5et> ll _0c t I Now I Dec I. u - . * ~

_| .

| Talve, Number I 5ec. (Max)ll Data | RT l. Status- ll ilata I hT | Status || Data I hT I 5tatus || Data I 1aT I 5tatus i |

~ _

b | Open ^ || 0 1 I
i

F li | Fws 471.1 aose - it- c F M 5 'u|| 0 co m ~|l c ie6Nt ii c i i
- |

-|0 I I || 0 I II l-

l i i c i i i i ;
-

| | Mon-Noutine V~alve Testing || Jan Feb- Mar il Anr i Maysi June || 'Jul I Aug I 5en il Oct I Now I Dec 1,, ; I_

| Islve llumber i Sec. (Maxill Data [ h T | 5tatus || Data i h T I 5tatus || Data | Za T I Sta tus | | Da ta I h T 1 5tatus I.,
*

l I Open - | | 0 ---. I -I 0-IG I O\/-d \ 'l close 90 || c s,.e l i. l t i N ||| c | OM || 0 |

| N M |1 c
|0 I I I |

-

,

| 1 11 c i i 1 I I '~l'.* i| lion-Routine Valve Testing || Jan Febm:9 Mar || Apr | MayN6 June || Jul Aug ' 5ep || Oct ' Wov Dec | ,

I
| Valve Number I Sec. (Max)|| Data | %aT I Status || Data I hT I 5tatus || Data I tat I Status || Data I tat I 5tatus i
I

b h E d d k |I Doen
- || 0 I I b'I || 0 1 I || 0 I I || 0 I I l 4

close - || C -C I | l~ || c I | || c I l || c I | | '
I Ilon-IleutIne ' Valve Testing || Jan ~ Feb Hn Mar || Apr | May I June 11 Jul I Aug I Sep || Oct I Now I Dec i

I
| Yalve Number i Sec. (Max)|| Data I tat I Status || Data I tat I Status || Data | ZaT I 5tatus || Data I laT I 5tatus |
| || 0 It-191 FvJS -318 | Open - |0 | I |0 | I 0 I I I| C6M |l c I COM |i c 0 0 M || c| ciose - li c i I i i l i 1 li i I || Mon-Routine Valve Testing || Jan Feb Mar || Apr i May | June | | Jul I Aug I Sep || Oct I Now I Dec l ..,
1049K

,

, ; p., ' ' '
.<---o,

_~ _ _ . . _ _



QUARTER 1.Y 13.Sc.K1CE VAI.VE TESTL.E l'Ai;E I 0F*
-

,..,... . y ,,
,e .+ . '' ,C7tECK . r' LIST f ( 3 ) -{ f,lRST Qt'ARTER si't'0? n OL'AR rl'R

__

TillNI) Qt'Al(TER F0l'RTil' in,anTER
*

. .. APPLICABLE MODES: 2-3 DATE: 3-A-36 DAll.~. @ [ p DATE: QT.Inth.uL DATE:
- ' Y EA1:" 1985 'tou t. : | ?ont: 3 M %)+#'5 '10D E: 3 StoD E:

*
. ,

Valve Number Sec. (Mix) . Dat. ?aT , Status I ') it a i ..T | 'itains D.it a '.A I , Status Data %AT Status* '

J en ~ _ ~ ia ~ . _ __ ,i.- __.{ -_
-

o __ -- - * C o fH ;- _,
_

9)ec
,

i ';
,c __

y, | r,-- y r -_ _ 9 Pa55 ----

g __ __.,

l. WS1438, ,. y 3 ,, y. ,~ -- r-----
. -_

d 15 _L___ _ _ L .
i Non- Rout ine Valv'e re s t' a n .- J.in. Feb M.i r . _ .! , . h it . .t ni_ ..

,
_ . . _ - _ _

.lu t Ana sep . ._

~rlovoct.
.. . . .

.

Valve Number Sec. ("M i x f' ' ! D.i t .: *aT Status I 9. t . ; .. r Status D.ita c. r Status D.ita IaT Status
|2 q,esi |o __ __ | o __ l -- u.: f-- o __ -- o -- __

|116 WS-4 39 eia ,e _ _ ' .

__:.~ .
C C in. -- . - - _-_ --.p _ _ Q, W|g , __ __ p 8M_ _ - '

-*'--

c _ __ e

| .. . . .---

N6n- b utine Y.ilv.. 'T'estin2_ f.i n . Feli
- -

e -.-.r- - - - -

Apr ?t.e . .liai Jul . Aug Sep det Nov Dece M.. rI ..
| . . . i*

*
- -

.
.

' I
-

Valve Number Sec. D'ax.i i Data laf S t at es_ ' L ).it a ' a_ f___S t .. t_u s_-. -Data tat; Status Data ZaT Status

AN-303 c ro.,e ; .. .c __ _- CC in '
; .'. .- ^

Pass _
- e -- __ PMS .

| !'. . Open _ . _ _ - .._ --

g. -- o -- - _ _ . . . o -- o -- __ '.
~ _ _ a -_ c

3
-

, -- _-

, i _ Jan Feb Mar
~_.*. Non-butine VLilve_Testiue ,

. Apr M. s v - Jun Jul Aug Sep Oct Nov Dec . ...i g

. 1Walve Humber Sec. (M.i s ) 4 Data Zar- Status l' D.it a '.c.T {I S t .it us Data t. .d Status D.n a tat Status i
,

r ,

.,4_
- _ . . .' ' ~ ' '-

-'p.
- - - _ _ -

$~ - . .. Open"
--

%%
-_ _ _~ p. .VM6.

o - _. o ;. . - - - .-- . ., -_ -

- ~ }AngAW-M2 ~ __ 1 e __ __ 1,c lose ~ _--

s c --
_

. .. .. .
-

Jan Fe b' Mar - Apr'- St a v b .lun Jii i. Aug Sep Oct Nov Dec INom-Rou.t 16e ' Valve Test lud i
-- -'.- -- -

' Valve Number _Sec. (M.ix i ' Data' ~%aT

- . -
,

*

. . .. . , . . f . -

Stat _us | -D.it a ' .T Status Data tar Status Data %AT Status-.
,

-

@-
= i

~ Open l- I2 o -- --- gg o -- -- o-- -- -- o -- -

e. -- -_ , -_ | _- 7 PAD- IAW-310 -' tlosh ' __ ~ -l
-

c -- -- Pt}56 e -- --
,

,

'En ' Routine Valve Te, ting ! 1.iu Feb M. i r Apr Mfay .lun Jul Adg Sep Oct Nov Dec 1.
i i

- _ _ _ ____

._I)a t a 26r ' St at us Data ZaT Status ;
,

Valve Number Sc. Olax) Dar - I 7.aT Status
_.

' .T St at u ,li.ii a
-

g open !
A W-309 clo,e __ : ic __ __ . -- __

p~?
o __ -_ .. _- __ a __ __

466
o -- ____

c _- -- c __ __

res t ti.it | | Jan
'

. Inn [ Jul Aug ,_ Sep Oct Nov DecNon-Routine Valve F.- b Mar ___ g Apr M.s v ..

Valve NumbeN Sec. (Mix) i Da t .i ~ Mr St is n .
.. . , ,.

""| Da r i 7aT St .it us I).it a TAT Siatus D.it .e ?^T S t a t u.s -
hen | o . o o

Non-Routine Valve Te h iE | ~
c e[CI A c

| .

.l a n Feb Mar _A_to May Jini Jul Aug Sep Oct Nov Dec

Valve Number Sec. ( M.e x ) | ?.6r S t_ a t u , 11.i t a rat Status _ Dat.i IaT | Status Data tat Status4. tOpen
' '

Close
- -_ . . _ . . - _ _

o o_.- . -

. ..
-- .

.- <; .<

Non-Rout ine Valve Test tug I in hh Har Apr H.s v .J u n Jul Aug Sep Oct Nov Dec
'

-!
.. .

5/a dewa. a.o ,we A,. e_gn,o pe

_____
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:| SAsl 040FRE leUCo[AR C[NERATING STAfl04
. tant t t OPtaatsmC IIISTRUCflom 501-12.4 2

j suavt8tLANCE'

afvision 4 PACC 1 Of-
,

. *
- - - - '

Af i ACNBet 4 f 9. 3 - pM - - =

CHECE LIST'3 . 4
*

A Mel 7/ '.
-

'togts 2-3 e5r Or vAtvts F-

'

MODE (2-31 DAi[ COMPLETED ds l N
, TifeE COMPLETED

'

|- | Sche $uled Surveillance [[ ] Other itesson l dL su Stl -8A O- d
'. G( I Retest - Date 4r Initfel

.. . . .
- - Unsstisrectory Test*-

.

1.0 MIEREQUlstTIS , .

., - - I450ALS-

1.1 Ot te l n the SAO Ope ra t i on s Supe rv i se r' s> app rese l to perfere this Check List. - /.
-

5Rews. Supv.< ..

1.5" All personnel perroreing thl- Check-List have been advised te note all alsstrug, h
*

,
,

incorrect or deterioreted component tagg to she "Commente" section of this Check List.'. , ,

.,
-

*

, 2.0 145fMUCTIO4
. - '

]
, .

~

Preregul68tes and Precastle'es,of, ties tvestrut.tles have hoese fowlewed.-2.1 -All-

' "' ~
e - *

-
,'

'
- -

, , ,,
_

Seft . Test she t f Ipe atreerved w f agr eyqrt IngW0t[:. Ai| vpPves reglut rIrey Fei| , _
,

.

,
. .

.

* ,
,' for proper opereteos en the direstten. indicated dertreg feedes whose acceeerto the.volve

Os avglIst|Jo.. .

2'. 2 65F vbwt- '
-. -

SYST[M WAth[ FAtt SAFE , .
,

.*
- VotW W .DESCRIPTICII TE5f/DIR(CT100t fel57RUCD10s1 - QA_fA - - ,tellTIALS*

fm

2.2,.1- - DWi-4t)6~ [est feedwater Pump N.A. ( 1 ) Wi th Wes t Feedwa te r Pump
-

. -Oischarge Chech secured and try-R$2s closed,
-

.
~

-
- START the [est f eedwater

Pump and feed the 5/C15)
_Afig per 501-3-2, 5tertre from

Hot Standby to Mantele toed.. , . . .

2.2.2 FWS-439 West reedwa ter Pump N.A. ( 2 ) ve r t ry r e ow te the 5/C( SI. FWS-438
04scherge Check OPENS

.

*

a '
,

CAU T 1088 Of feed pume l>egins te b-
. rotate backwards during *=======

this test, immediately
c 10se d I sche rge HV on pump. 8j gt.

( 3) OPEN HV-8520. West Feedweter -
Pump Discharge. 2p7 AI' n

NOImmm00 WQ3 t*1 'sertry **** '***** tar Pu== 'ws-*3' /VULMdi sch.r,e ,ressur. does not Ct05t5 g
'increase,

g t-j

ej}t]g ($) Shift to West Feedwater Pump 7en
30. J running and East f eedwater <-

rump secured with HV-852A

b //[' ({I b/f03g|3Q3$ closed.

v v iy %i6) verir, riew te th. 5/Ci$i. rWS.=i,
OPE 885 /



.-

' 'N .
.,

'

te .... . :s. ...

.
'

8'
.

SAN OmorRE NUCLEAR C[NERATING ST ATIcel OPERATING INSTRUCT 10el 301-12.4-2 .

UmaT I Sunyt S Lt AsoCt.

Alvistose 8e PACE 2 OF
*

AT T Actest(NI g. 3 g

CMLCR Ll51 1 NA/ I
,

h4 .IId 7I
*

SYSTEM VALVE FAIL SArt
Valvt 800. DESCRIPfl088 ff51 INST RUCT l0805 M lillTIALS ,

2.2.2 (Continued) CAUT10el If feed pump begins to
rotate hechwerds during I=======

this teste samediately
close discharge HV on pump, gl-

(7) OPfM MV-SSPA. East Feedweter
L-r['M) *
j O

Pump 01scherge. 1
g(s) Verary east reedwater Pum, rvs-43n /r/5- w ~

d 6 scha rge p re ssu re doe s not CLO5ts - A 8

inc re a se , g
IIOf[: - The following four III) volvet shell be tested by adding water to the S/Go using the {*

stese driven suulliery feedwater pump. t

"
*

2.2.3 AN-309 Steam Driven ArW Pump N.A. ( 1 ) Add wa te r to "C" S/C pe r
. 06scharge.Chech

. 50 8.- T - 3.. .. .

f
.

An0 - - ~-

2.Y..4 arW 1J64 5tese Dr.1ven- AfW Pump a.2 * (2) Veriry 'C' SfC lewei AtWe303 OPENS n
. D4setergo to .*C".S/C 1nderoeses end/or rIow to . .

VCheck valve "C* 5/G.. -

4TV-312 OPENS
'

. *

i 2.2.5 A % 3:e stes. Oct won APw Pump .m. A. . 11) Add weter to'*s% S/G .see *
'

v.
_ .

.

Discharge to "a" 5/s . 501-7-3 .- -.
* *

Cteetk WeJve ( 2 ) Ve r t ry' 4* -4/C lee 4 ' Afw-310 OPE 45
- Sqpesse.e asuf/e.r risw to V. . .

. -- -... . =g g, -

,

2.2.6 Afw-30g steam Driven A m Pue'p N.A. (1) Add water to "A" 5/C per

.
*

Ol sche rge ta' "A" 5/G * - (2) Weelf9 *A" S/S level-
. 501-F-3

Check. Valve . A % 30g
. increetes end/or .f 6epr..tw .

'
OP[M5- ,

,

(/. .,

"A" 5/C.' '

COpettelf'5: bN N - Ib bb I7 JI'- * WE ~
* ' '

I
. .

'
- *

. .. . - p
,

*

Jim' o,,fu a -

'

sac :. .m
0 InltisIs Det

f,, f pero tor Signs ture
' 6' y

^* f. ! * ,L.
'

.
*

,
-

- er or'31gnature Inl {eje s Detd
'3.0 JICCiFT AseCLCRITtRfA j*

3.1 AII volvei te/ted cycle preperly (see step Is.1 below) and meet the requirements listed in
. the dato secJegns. MJ walves not tested shall be declared Inoperable unless the cr.terie
of Precaut een 4:ht.

-

-

R[Vi[WED SY: Mi tr1AAU bDb
SRO Operations Supervisor Date



- ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4+ .

'

' #
QUARTERLY INSERVICE VALVE TESTING -

PAGE 1 OF
-

.

.

CHECK OFF LIST f ( 3 ) FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
'

APPLICABLE MODES: 2-3 DATE: DATE;.5-q-h DATE: % '' N - 9>1 DATE: B -d'-D
>

.

YEAR *c 1984 m MODE: MODE: ( HODE: 5 MODE:' Valve Nuiiber JSec. (Max) Data %AT Status Data ZaT Status Data laT Status Data ZAT ,St engOpen.g / - - o -- -- o -- -- o oIWS-438 / Close -- c -- --
--/

"

NE-Routine Valve i est ing Jan Feb Mar Apr May
~ CON

-- -- --

cnm c -- -A YM -'.g g , c, -- --
__ c -- --

3un Jul Aug Sep Oct Nov 7 R-*

.
;

Valve E=her Sec. (Max) Data %AT Status Pata %AT Status Data %AT Status Data laT Status-2 Open o -- ---- oWS-4 39 -- -- . o -- -- o -- --

c -- -- c -- -- o D A)-116) Close gs3-- c -- -- ccm e -- < -

Non-Routine Valve Testine Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

- '[ Valve Number Sec. (Max) Data %aT S t a t u:. Data IaT Status Data IaT Status Data IaT Statug_
Open -- o -- -- oe -3 AW-303 -- -- o -- -- o --. --'

h.5$-- '-- c -- -- ogyI 'Close -- c c -- -- (v (v\ c -- --

Non-Routine valve Testine
.

-

'

Jan Feb Mar Apr May Jun
- -

Jul Aug Sep 4 ~Oct Noven,Dec*

-

, ,
.,-.

,

Valve Ntaber See.'(Max) Data %aT , S t.u us I) ara- ZaT' ''Statui D3ta 'laT Status ~ Qa tit - tat Status
-4 AMF312 . . , Op e n . ' L- '

o.~-' -- o
'

-
-- - -

-

'u - --

Close. - - - c -- --
,

.

- -- . C 6fh, .
-- &m c's; -- pg$

o -- -

, c e . - -
,

Non-RoutineValveTestin'( Jan * Feb Mar 'Apr ' Mny - Jnn Jtd .~ , Aety. .%p Ort . Plov migt Dec-
* '

_

_1
- --

. - .
- . - .,

_

(Max)
~ , .

_ _-Valve Number . Sec. Data. ,ZAT Statu's Data ZaT Statu. Data laT Statum Data ~_
, . . . . . . .

- s >- - IaI States .

..-5
,,a

-AFR-310 open -- iv --
~

"-- -- - -- -- ' *
-o o -- ~

- o
Close -- c c -- -- 00*

mm- - c -- -- 'p y g. --- -- c -- '--
.

-

Non-Routine Valve Testing Janf Feb Mar Apr May' Jun Jul Aug -Sep Oct NovH&5 Dec,

Valve Number Sect (Mnx) Data laT b tit'us Data laT' Status Dat Z aT- Status Data %aT Status,

. -6 AW- 309 ,0pe n -- o --- -- a -
----

Close-
-- - - - o -- -- o -- --

~ c
~ 00O- . rc c -- -- "h st.,

-- -
-- -- e -- --

Non-Root ine- Valve Test ing Jan Ft'b' Mar Apr Nar Jun Jul Aug Sep' Oct NovmN Dec~

Valve Number- Sec. (Max) Data %T Statu, Data laT Status Data .i. T i Stain. Data ZaT :Statum |Open a * * "

._. o o ,-
| Close c - t c c, -'

Non- R.a u t i n e Valve Testine Jan Feb M.. r ,ip r Hav _ Jun 'lui dog Sep Oct ,Nov Dec
~*

- -
_

, _ _

_ .

. .

. -
.

Valve Number Sec. (Max) Data laT S t .it u , Data 2aT
~

Statue Dat a 7 /.1 S t a t u e. Dat a It.T Statuu
Open .. .. o o
Close e c e c

Non-Routine Valve Testing Jan Feb Mar Apr May Jun Jul Aux Sep Oct Nov Dec ]'
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| ) meteet . Dete er Initial unsatlerectory Test

1.0 PREREQUI$1TES t al T I AL B

OL1.1 Obteln the SAO Operstlens Supervisor's approval to perrors this Check List. c .
..

5A0 Ope. 5mpw.

1.2 AII pereennel performing this Check List have been advised to note all elselng,
.

incorrect es* deteriorated component togs in the " Comments" section of this Check List.
~ I. .

2.0 illSTRUCTleil *

2.0 Atl Preewgulettee and precautions of the Inst ruction heve been reviewed. l . ,'- *

' I- II0ft: , AlI veIvoe requiring reiI Sere Toat shelI be observed durIng cycIIng .- **. * rer proper operation in the direction Indicated during Modes when access ts the volve
le av,eliable.

_

*

'

3.2 JST Velve - r - * -
. .

'
-

,. .
*

SYSTEM vmLVE FAlt SArt -
- .~~ . .. . .

* *

WALV[ eeC. 9L5Ces 8 PI t oet 1tst /D i pt Ci t ost ., Leg 51muCTiog
. .M ~ IIIITI ALS .

,
,

2.2.1 rwS-444 Eest feedwatee Sune 88. #. (l'f with wgst focelmeter Pump * - *
. h ., .'

*

.
'

,
Dischenge Chech - secured sq DeveSS28 ctowd.. , . * __ . ,.

sl Ana .ste tasa reedwesqr.
.-

Pu=, and feed t%. Ste:5T '-

gang - pe r soi-3-7 startup from
,

Hot Stendby to Monlale toed.
. . [,

3.2.0 . - m -439 -weet reedweser Pump II . A . I21 vartry rsee as she sycts). tws-e ss
,

*
s.

Oloc%erge Chegh y ,Ott#5
,

-

.. :., .

- -
.,

CAUT80sl if" feed pump begirus to *-

rotete hechwerds during=======
.

. - thee test, somedletely
*

-
cleos elechgr.go H V g pump. - .,.

,

' *.
* -

,,, ,
,- *. . .,

,
,,

'

( 3| orree Hv.as2s. west reeeweter
Pump Discharge. N

?
, . (4) Verefy west feedweter Pump . IWS-439 rv

discherge pressure does not - , , ,

CLO515 -

*Incrosse. -

-
I$1 snart to West reeew* te r Puup

running end E. set feedweter
Pump secured Witte eeV-S$24 * -

closed. *

- 16| Verity flew to the 5/0(5|, rW5-433
Ort els e

.

*e,

*.
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Cl*ECK LIST 3 (?A/ k*8SYSTEI4 VALVE Fall SAFEVAlv[ NO. DESCRIPil0E e 3 k

;- _ 1[5T t h5TRUCT 10els .M 7
. .2.2.2 (Continued) ' InlilALS

CAUi t ose ir reed pump begine to ' .
-

=======
-

rotate hechwerds during,
thle test. famedletely

. close discharge NV en pump.

( 7) OPFN 86V-052A. test feedweter
Pump Discharge.

(8) Verify east feedweter Pump FwS-438
'

- ' '

lYdischarge pressure does not CLOSESinc ros se.
| IIOTEl

.

Ttte following four (4) volves shall be tested by adding water to the S/Co using thestese driven euxillery feedwater pump.
2.2.3 AFW-303 Steen Driven Arw Pump N.A. .,

j Discharge Check (1) Add water to 'C' 5/C per
501-7-3.-

Asse2.2.4 A % 312 Stese Driven AFW Pump II. A. (2) Verify "C" S/C' level
1

'

ATW-343 OP[43 h
-

Discherge to "C" S/G Increases and/or flow to
-

, ,. Check VeIve "C" 5/C. AFW-al2 .SPEWe _N .'

*

| ' 2.2.5 AFW-310 stese Orsven Arw Pump N.A. ( 1) Add wa ter. tat, *a* s/s. per
. ;.

1 _ ,. , ,

~

' . . - Bl ocha rge .to "B". 5/G 508-7-3
~ _

'
~

.

Check vegve (2) Veriri "a" S/C ' leve) 8 % 318 * STEIIS k * '
'

.
,

' Increases and/es flew te c-
~

-

. **

'
' ' . , , |"a" 5/c. . .,-

! 2.2.6 54W-SG9 '8t*se pr'twen A(W Pump et. A. ( tj Add weegr to "A"*S/C per " '

.!*' .
,

. . 'c. loch.,arge to "A".54C -
'

' -

.-
-

.' * *

.i.t,.501d,-3 A .,. .-.
. . e. .4. .. & * *. * -

. .
- .

- . C .ec Vej.e .
- - ,

* . . ee o.e .nd<ar , e -..w to . - . . .

, "A" 5/C.
.

.

.

, CIBetENTS:
. ..

..

.. . . .
- .s. .

. - .

.. .- . . . - -.

J|%",*e<0.v: Ah-rf - b ~ h N.s@ . - ; ~

'
~

- -

Operp}ter Signature, _6mi t isJ e pa te,. -
,- . .

..

.
.

,
Opera tor signature Initlete. Date'

, .

3.0 8GGr'TAIICE CRIT [RIA .

.
*

3.1 AII .

valves tested cycle properly (see step 4.3 below) and meet the requirweenta listed in
. the dote sections. Alt volves not tested shell be declared laoperable unless the criterieer P u ;lon 4.2 le, met.
CgyggwEn gy: e M t *n 'a in ' dN Y 9,%

5R0 Operat ions Supervisor Date ~
.

.
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"

-. QllARTERLY INSERUICE VALVE TESTING ~

PArr 1 ) o s. : >,
-

CHECK OFF LIST # ( 5) FIRST QUARTER SECOND QUARTER THIRD QUARTER FOURTH QUARTER
'

APPLICABLE MODES: 5-6 DATE: DATE:$. 6'j DATE: DA"tE:
YEAR: 1984 MODE: MODE: MODE: MODE:
Valve Numiber Sec. (Max) Data laT Status Data laT Status Data %3T ' Status Data laT Status

Open -- o -- -- o -- -- g/c. #( o -- -- o -- ---81 WS-398
-- --

c,
--

,pClose _- c -- -- c -- -- Cw '. V e c --

., - Non-Routine Valve Testing Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
. ..

Valve Ni her Sec. (Max) Data laT Status Data %AT Status Data laT Status- Dat a 14T StatusOpen -- o -- -- o -- -- f/G .r o-82 WS-417 -- -- ' o -- .-

'
c -- -- hhClose -- c -- -- c -- -- C c -- -- CCONon-Rautine Valve Tes t ine .la n Feb Mar Apr H.s y Jun Jul Aug Sep Oct Nov Dec

- - Valve Huaiber -Sec. (Max) Data laT Status Data %aT 'STATUT I Data ZaT Status Data IaT 5tatus
Open -- o - -

.-8 OM22 WS o - - o -- -- , o - ,

q;7,tf g/3 hClose e c .% M i ..M ,7697 C CMo c-
Non-Rout ide Valve Test ina Jan Feb Rar Apr Mhy lun J u l- Aur Sep' Oct Nov Dec,

_ Valve Ntsaber Sec. (Max) Data %c7 ' Status Data ZaT S.t a t us Data 'le.1 Status Data ~ kr.T Status
. Open ' '

- o -- -- o -- --

JfG ' EDO
---84 WS- 34 3 .u o -- o -- --

-- - -- -- NN'.Close -- c -- .--
** -

-- c- . - cc.

Norv-Rout ine Valve Test ing Jari Feb- ' Ma r
-

e

, ,. .- - - , .- . .
Apr May .Ia n Jul Aug - Sem Oct a Nov Dec-

_ __. _.

.
,

, ,

S' c'. ' (Ma x ) ' ' . Data IsT Statu. Dita ~' %cT' Stat'us Data it.T Status Data. %aT 5tacub-
Vah e Number 'e

Open -- o -- --- g .co -- - - --85 WS- 379 o -- -- o -- -- --

c, . . e -- -- 76 %., Close -- c -- -- c -- --
' R OTc , -- --

Non-Routine Valve Testing isn' ' Feb M.:. Apr May Jun Jul Aug Sep Oct Nov Dec
,

Valve Number Sec. (Mai) D. eta % .T St ..t us Data hT ' Status Data laT Status Data tai Status
Opeti -- a r- . .-- - a --86 MOV-021 WS ./r(.,s_ -_ . . a ---~ .-.

'Closti c. c 41.6 o .44 6. @. N- t c 6,cc/ t.s 4 3 .,

e 7,to\,,

t
Non-Rout ine' ' Valve ~ Testing Jan- F -b - ' R . t- Apr M.3 May }un | Jul Aug Sep Oct Nov Dec

Valve Nu:nber Sec. (Max)
_

1..T 'I u . .. v N t .. ZrJi St at ..s ,i D.it :s * .1 St at us D.s t a laT StatusD..t i,.

Open -- a -- -- I
'

gc. i 'j~'ea -- -- -- -- u -- ---87 . W S - 3 '. t'
.

c l o., e -- , -- ' -- .L -- --
' MS --

. CC M,-f ,.
.t

-em .:. .
Non-Routine Va1ve Tes t t n.: l. *

.
_

_

Fe t, A r.r M .y J. J.. I f... 7 y o. t N. . v Dei,

_

Valve Nucber Sec. (Reu - D..t a 2 r. I S: Data 7 t.T Status ] | D.et a 1 Staum Dal .e %/.T Statun_ ._ , :_W Open -- o -- 1 -- .. -- -- gg,(WS- 37.g . -- -, -% -- --
-88 o,

gg,,c __ c __ ; __
,

__ __ c ,, , ,
__ __ 76 4 c -_ -- Rio

M outtne Valve Testing | ,Jan Feb E.r Apr May J a:: .lu l Aug ~Sep Oct Nov Der.
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CivtSIO81 4 Pact 22 Of 27
AtTACNettQt 9.5
CHECK l.45T 5 gCM y.

SYSTEM VAlvt Fall SAft */ 4- N a[ 7IVALVE sig,, pi5, RIPT105 111T.298 8t LC T IOst Ise5iRUC71989 P_A.Y_A IMITIALS
<

8
-

'

2.2.33 000V-22 Feedwater isol. (A) CInse ICV 458 and open 4FWS to "C" Ste. Gen. cv-in). 4
tFl SPts 110v-22. L3) ptel Verify slaneel or se flee. Fug.412 '
493 CLOSE Ft5-440, erale af ter Ctes[5

110v-22.
liti CL0st CV-143. '

2.2.84 FWS-345 FCV-456 Olscherge M.A. (1) VerIry "A" 5/C leveI
,

check is ahnve the reed ring.
(2| OPIN ICV-456 "A" 5/CM Feed Rag. VaIve. m e A
{33 Cl OSI Mov-21.- / Close flee E. V2.2.39 Fws-379 CV-142 elecharge N.A. F CV-t:58 leol. ( Sec. m..

Check (4) Open drain arter
! .

8MO

,

Mov-?l. FW5-351,
*

- (5) Af ter.d ra ining veri fy. fWS- jegt) i2.2.86 880W-21' Feedwa t e r t oo l . m i n i on s o r no f i nw. CloSts (
.FWS to "A" Ste. Cen. (6) Closa FCv-as56 and open

tv-i4?.*
; 173 Finfl0v-21, p'

43 Werif t etnieel er se Use, .'FW5-lh -
- "

-

* *

. ; 101 Cl05( IWS431, erals ofier CLESE$

,

*'*

Il01 8E)V-21..
. . .

.
-

.
..

-

CLOSE CV-142,

2.2.87 FWS-346 FCV-457 Olerhe me M.A. *(1I varsry "si" spe taves _ ~
Catecli .4 % ahnve-the reed Fang., ,

' '-
. ( ?) Orfe JC ha55, 4" 1/G.s

- @
- t3) ttott Mov-PO. W Close Tfee N(d. Ieed M . vmIwe.

A. 2.Q.38 FwS-379 CV-lhe elsche r9e et . A . tcv-457 isol. I sec. Meu.) /
Check '

- - -
(4) Open'drein arter.

* -seov-?o. -rws-len h(), - *- - til Af t e r d'ra i n i r.et .veel f
Asse - mantess or ao finw. y . tws- 34a6* *

- .CLost s-. *

; 2.2.89 . 880V-20 f eedwa te r Isol.
. 18) Censn'I'CV-45F and .

apan CV-144,
n

| FWS . to "B" Ste. Cen. gyg y[g ggyy.20. I

! III Verily saaneelfer se 4len, 7.ggg.3yg,

| * MS, le,84ler [[gg[$ hhh fb P'y g.

; -

Il01 CLO5t CV-144
* *

,

j . It0 T[: The following savan (7) walves shall ba (noted by adding water to the S/Cs using
the motor-d riven suul t la ry reedwa ter pump,

t -

)
'

s
i
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3.' t At t volves tested cycle properly (see step 4.3 belowl and maat the requirements Ileted In - .
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-
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{

* ~ '

numberieI beIow. -

,
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PFC 85-3052.0, REV O ,
"'DCP 3052.OTJ, REV O

PROPOSED FACILITY CHANGE
ENGINEERING / SAFETY EVALUATION

ATTACHMENT TO FORM 26-294, 8/84
.

1

I. DESCRIPTION

This design change results from SCE W.A. 3 0 5 2.end.-eee $e rf
'

F.G. 20 . neg. 2915". This change will either
physically remove or utilize equipment installed by PFC
1-81-045 Rev. I dated August 23, 1983 but "Not Turned
Over".

The existing equipment to be removed consists of:

1. Strap-on controlotron transmitters, FT-2004A, B
and C along with their associated flow computers
FC-2004 A, B, and C.

i'luhrw
2. Annunciator window No. 19 labeled "FEEDWATER 4669 ebo

FLOW INDICATION TROUBLE" located on the Reactor
Plant First Out Panel.

.

The existing equipment to be utilized consists of:

1. Three Sigma Lumigraph Indicators (Model No. 9270)
FI 2004 A, B, and C located in the operator's
console.

2. Three 2/c AWG #16 shielded cables in one conduit
installed between the transmitters and the Main

,

Control Room (MCR).

i 3. Foxboro SPEC-200 racks in the Main Control Room
' (MCR) cabinet C-70.

This modification will also install the following new
equipment:

1. Orifice plates downstream of the Feedwater Bypass
Control Valves CV-142, CV-143, and CV-144,

2. Differential pressure transmitters adjacent to and
associated with each orifice plate.

3. Electronic converter and signal conditioning
equipment in the MCR panel C-70.

,

- - - _ _ . _ . - ._ _ _ _ _ , _ _ _.. _ _ . _ _ _ _ _ __
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[, II. ENGINEERING EVALUATION
n,

7 This modification provides the capability for plant
vd operators to monitor accurately in the Main Control
N Room (MCR) the low flow conditions of the Main

- Feedwater System (MFW). The low flow indication in the

f)
Main feedwater lines will be used with administrative
controls to minimize the probability of water hammer.;

3y Tests at the Indian Point Plant reactor have shown that
in rder to avoid feedwater ring bubble collapse theeJQ ring must either be maintained full or the flow of cold

jv water must be low enough to prevent the water hammer g\6
g event from occurring. Test results reveal that 200 gpm

2; to each fejdwLtegg,is the maximum flow rate A A W k'"*
) achievable,,without experiencing the phenomenon of water 1

j>[p hammer. Because of the differences between the two
-y plants, a more conservative flow rate of 150 gpm was
Jf selected for operational use at SONGS 1. This inp;c :d

waya' ili Ly Lv g r e v e u :. Ice FF" fler uctcr,

N' Q td
-cpc aivu u

5 =:r vill ever the lif;.t.1- vi- 0.u ,,lant impre12 its
% \sm A- % % \o a de t h e.a WMg avril:hilitm n. .w.

y w h Aatbm 4e b ~M N 4~g 'v-% % W Ao1 mkhfr
b.3 (.NCf Yec N dd"a b n3 EdTsYipliIe' re iew and a11thTs
comments have been resHved.

Engineering has reviewed DCP No. 3052.0TJ, Rev. O.
Based on the above evaluation, the design change is
deemed necessary and will achieve its objective.y g

comtMe, ca e smd'Ible, 4 operable ud m;,+.ie a ble. No|nj,(
III. SAFETY EVALUATION

A. The probability of occurrence of an accident or
malfunction of any equipment previously evaluated
in the FSA will not be increased as a result of
this modification. This modification is to the
bypass portion of the Main Feed Water System. As
described in the Engineering Evaluation, this
modification is made solely to provide Main
Feedwater (MFW) low flow indication in the Main
Control Room (MCR) to enhance administrative
control of the MFW flow so as to enable prevention
of water hammer associated with uncovering of the

b". gw. cc baA. 7 e s'lh 9%.mk Nb. wJ b,.,% '
%No D ety related system capabilities are
affected. As such, all analyzed accident
scenarios, consequences and probabilities remain
unchanged.

.
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B. The consequences of an accident or malfunction of
any equipment important to safety previously
evaluated in the FSA will not be increased as a
result of this modification. See Section IIIA.

C. This modification will not create the possibility
for an accident or malfunction of a different type
than any previously evaluated in the FSA. See
Section IIIA.

D. The margin of safety as defined in the basis for
any Technical Specification is not reduced. This

-

modification has no effect on any limiting
conditions, operation or surveillance requirements
of the e:<isting Technical Specifications. As
such, no Technical Specification basis on
associated margin of safety is affected.

IV. ENVIRONMENTAL EVALUATION

The work and associated nonradiological effects
involved in this modification are confined to areas
previously disturbed during site preparation and plant
construction. As such, the Proposed Plant Modification
does not involve an unreviewed environmental question.

V. IMPLEMENTATION SECTION

Base g n the information contained in the [ r and &g
effi....Yi.g evaluations, Section II and III
respectively:

A. This alteration does not involve a change to the
Technical Specification incorporated into the
station operating license.

B. This alteration does not involve an unreviewed
safety question (as defined by 10CFR50.59).

C. This alteration does not constitute a change to
the FSA$ design basis or analysis. Nk'')dyb'

D. This alteration does not decrease the
effectiveness of the Security Plan or the
Emergency Plan (as defined by 10CFR50.54 (p) and
(q)).

y, R ,9 al-fe,ctdn does noT adv er sely 1, pit.,q, f;.e
v s'. Irfe. tu( , o % -t. *n systa nfe, ayan 'oc

f. ; a H a u cis A n. tysis Gu A).

- ..-. - - - . . _ - _-. . .. _ _ _ . - _ . _ - -_ ...- .. - - - _ . .
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VI. QUALITY AND SEISMIC CLASSIFICATION

The work associated with this change impacts the
portion of the Main Feed Water system that is Quality
Class SR, and Seismic Category A as defined in SONGS
Unit 1 Rctrofit Canesel Desivu Criteria "anucl, Cafcty

-

rfi:ica 4, dated Decc=bcr 1004. Q - un=T,elated. M-373Q7 oe

gn.mg 15 6 O b .oM ,

VII. ALARA REVIEW:

A. This alteration will not modify facility, system
or components which will collect, store, process
or transport any radioactive materials.

B. This alteration will not modify facility, systems
or components which are located in a
Radiologically Controlled area (greater than or
equal to 0.25mg/hr or greater than or equal to
1000 dpm/100CM removable).

C. This alteration will not create routine
maintenance, inspection or surveillance
requirements in a Radiologically Controlled area
(greater than or equal to 0.25 gR/hr or greater
than or equal to 1000 dpm/100CM removable).

D. This alteration will not involve construction
activities which will cause personnel to come into
close proximity with systems or components
collecting, storing, processing or transporting
radioactive materials, or which are located in a
Radiologically Controlled area (greater than or
equal to 0.25 mR/hr or contgmination greater than
or equal to 1000 dpm/100 CM removable).

VIII. CONSTRUCTION PRECAUTIONS

This work shall be implemented in accordance with
established and approved SCE Construction Management
Policies and Procedures. The implementation will be
performed by Bechtel Construction or Edison personnel
as determined in the field.

The implementation process and sequences will not
result in a violation of the Technical specifications,
License, in an unreviewed safety question, or
jeopardize other equipment in service. Additionally,
no unique construction activities are involved, except fh(v ,

er % aeatf & W O,3,.'e *
f s

,

t

-



- - _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _

l
'

PFC 85-3052.0, REV O -

DCP 3052.OTJ, REV O "

|

that the project will install orifice plates, with
corresponding differential pressure transmitters,
downstream of the MFW bypass contr: 1 valves to provide
low flow indication on existing indicators located in
the Main Control Room.

The personnel directing the work will be fully familiar
with the work area and tasks to be accomplished. Safety
precautions described in the attached Construction
Safety Evaluation shall be taken to ensure safe
completion of work.

SgEEngineeringhasreviewedtheConstructionSafety
_tEYll ddiattached hereto and concurs with the OfeM;'
precautionary steps included therein as a minimum.
This work should be implemented in accordance with the
1985 Work Plan.

IX. ATTACHMENTS

A. DCP 3052.0TJ, Rev. O

B. CSA

C. Configuration Document Checklist C-C '122: 102 drfdhr,<j j r
D. Configuration Documents Requiring Change

-3^i123;IOt-JP/sp,/fr
E. Fire Protection Design Checklist

X. IDENTIFICATION AND TRACING INFORMATION

A. PFC Number 85-3052.0, Rev. O

B. Date of Preparation: November 22, 1985

A. A. Hernandez /K <p f/kf
Control Group Leader
SONGS 1

JRY/QUADREX PAX 2-3299

.
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UNIT NO.-

F:RE PROTECTION DESIGN CHECKLIST

PFCP/DCP Number )EP-SOR.6TJ Date: N - 24 - h-
Checklist Originator D/ 811MMERJ TEL: 7/4 - 97 - 6//73

.

PRELIMINARY ASSESSMENT

A. Identify any additions, removal, relocation or changes to any of the following:

1. Combustible Material (oil, grease, charcoal, YES NO
PVC, cable trays with greater than 30% fill,
etc.)

2. Active Fire Protection Systems (water supply, YES NOsprinklers, suppression, detection, etc.)

3. Passive Fire P ::ection Systems (dampers, YES NOwalls, floors, fire stops, fire doors,
penetrations. etc.)

4. Manual Fire Protection Systems (fire hose
YES O NOstations, hydrants, extinguishers, etc.)

5. Ventilation Systems
YES NO

6. Exposure Fire Barriers,8 hour Emergency YESC NOLights, RCP Lube Oil Col:ection System

7. Safe and Auxiliary Shutdown Systems (piping, YES NOcomponents, valves, etc.)

8. Essential Electric Systems (MCCs, YESO NO Yswitchgear, etc.)

9. Temporary impairment's to Fire Protection YESO NO| Systems

10. Other FHA Commitments YESO NO
B.

Any items requiring a "YES" answer will be explained and evaluated in the PFCP. Any FHA changes
resulting from the design change will be included in the PFCPind transmitted to Licensin) as marked
up pages from the FHA. Additionally, any "YES" answers above will result in a "YES" answer on Form
DE 5007, Design Change Package Plant Hazards Requirements, Fire Effects Section.

:

DCP#3 s2.on R W S-T24 0Fr
,

PREPARED BY: A-
tv<

' APPROVED BY:
LEAD DISCIPLINE ENGINEER

os sois s/es
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CONSTRUCTION SAFETY ASSESSMENT

SCP 30C.W# SATE /c[B[W

-,

A) List of feuipment beine modified.

Listing of electrical circuits line numbers, equipment numbers, support
numbers, structural column numbers, etc.

ff-Joo O, B,C y
FC-Dooy A- G, C j .4ssocoM CoAbu ors su c+aue.s!

,,

FT~ ;>oo4 A, B,6 | A s soom coas- on m m 21

C+omer C20,C04,c09.
; LivK # FU S - 14 to4-4 "fG

Il'4 & FK0 - j y ) 4. S''. S C,;

I 1.1 * * # Fs u . Id te<f. 4 "- K G
| TC %d4/A
' FC 'hc CAf.B

fK Jocu-c.
Fr ~40 N on
fr. } os At - df r ses4- C<

B) List safety Related feuiement in the area.'

,

Listing shall include all equipment in the area whose accidental removal-

from service or damage could result in unnecessary challenges to safety,

i e
systems, removal of safety systems from services, create a loss of redund-
ance in safety systems, or reduce the required degree of protection in
safety systems.

NONE
i
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C) Specific Construction Activities

List and description of Specific Unique Construction Activities not ad-
dressed in approved procedures. This would include (but not be limited
to) such items as the transport of extraordinary heavy items to and within
the construction area, removal or additional of missile protection, un-
usual radiation shielding, personnel or equipment protection requirements,

'

etc.

N OM W

.

|

|
D) Temcorary modifiestions or Temporary Chances.

List and description of Temporary modifications or temporary changes to
the permanent plant necessary to facilitate construction

dond -

4
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SONGS, UNIT 1
DCP No.: 3052.0TJ
Rev. No.: ge M

Date: 06/29/85
Page: 1 of 4

DESIGN CHANGE BASIS

1.0 DESCRIPTION OF CHANGE

This DCP provides the control room operator with Main Feedwater (MFW) Low
g Flow Ig gcation for administrative control of the MFW system at flows

below M spm. Controlotron Model 240 strap-on transducers and flow
computers installed upstream from each MW control valve during TMI
Phase 1 will be removed. The Sigma Model 9270 vertical meters installed

in the Main Control Room (MCR) under PFC 1-81-045 will be utilized as
part of the DCP modification. Both the Controlotron and Sigma equipment
were installed but "not turned over." An orifice plate will be installed
in each MW bypass o tream from control valves CV-142,143 and
144. A differential ansmitter will be installed local to each
orifice plate. The current to voltage converters will be installed in
the MCR cabinet C70. The three instrument flow loops will use the
existing Sigma meters on the C04 operator's console in the MCR for flow
indication.

2.0 TECHNICAL BASIS OF CHANGE

The modification is to provide MW Low Flow Indication in the MCR for
administrative control of the MW to prevent water hammer in the event
the feedring is uncovered. MFW Low Flow Indication will be added to the
MCR by the installation of an orifice plate, differential pressure
transmitter, signal converter and indicator to each MW valve bypass
line. Westinghouse testing referred to in Reference 5.0.a indicated
water hammer would not occur with flow more than 200 gpm and temperatures
above 250*F. Therefore, MW low flow indication is required when the MFW

temperature is less than 300*b Madm*J & low SMar be b #Fogppm YdF->M~ 4- '--- " r
7%

3.0 PHYSICAL MODIFICATION

a. Use the three existing Sigma meters, FI2004A, B and C in the
operator's console as part of this modification.

b. Remove the existing strap-on Controlotron transducers, FT2004A, B and
C, and flow computers FC2004A, B and C and send thee to Mesa
warehouse.

c. Use the existing three 2/C AWG #16 shielded cables, in one conduit,
between the transmitters and the control room,

d. Install new orifice plates downstream of the W Bypass Control Valves
CV-142, CV-143 and CV-144.

DC)# a s2.m R W o SHT10%
11/18/85
015/919001/001

.
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SONGS, UNIT 1
DCP No.: 3052.0TJ

Rev. No.: /O &
Date: 08/29/85
Page: 2 of 4

Install a differential pressure transmitter to each orifice plate,e.

f. Use the existing Foxboro Specification 200 racks in the MCR to
install current to voltage converters.

g. Delete the "Feedwater Low Flow Indication Trouble" annunciation on
the Reactor Plant First Out Panel, vindow 19 and install a blank
nameplate (window) instead.

4.0 SIGNIFICANT CRITERIA AND ASSUMPTIONS

a. The modification is classified as safety related and Seismic
Category A.

b. Installation of the new orifice plates did not require moving the
bypass or check valves. The orifice plate will be placed downstream
of the feedwater bypass control valves CV-142, CV-143 and CV-144
with minimum 10 pipe diameters upstream and 4 pipe diameters
downstream,

c. Current to e,1tage converters are installed in the MCR
Specificatier. ".30 racks (C70 cabinet).

d. The MFW low flow indication loops will be tested / calibrated for
accuracy at 150 gpm and ambient temperature.

e. An annunciator window is not provided to indicate any trouble
(malfunction) condition with the low flow loops.

f. The use of existing shielded cable between the transmitters and the
main control room will provide adequate electrical separation.

5.0 REFERENCES

a. Letter f rom K. P. Baskin to D. K. Nelson, dated April 7, 1981;
Subject: Automation of the Auxiliary Teedwater System, SONGS 1, with
attachment, Impact Review of AFWS Automation-Steam Generator Water
Hammer,

b. PFC 1-81-045, Rev. 1, dated August 23, 1983 Main Feedwater Low Flow
Measurement.

)C)# 3 s2.on R W o SHT10Fm
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SONGS, UNfT 1
DCP No.: 3052.0TJ

Rev. No.: /o Y
Date: 08/29/85
Fage: 3 of 4

6.0 ENGINEERING SAFETY EVALUATION

a. Does.this change constitute a change to the FSA design basis:
YES NO X

___

b. Does this change increase the probability of occurrence or the con-
sequences of an accident or malfunction of equipment important to
safety previously evaluated in the FSA: YES NO X

___

c. Does this change create the probability for an accident or malfunc-
tion of a different type than any evaluated previously in the FSA:
YES NO X

__,

d. Does this change reduce the margin of safety as defined in the basis
for any technical specification: YES NO X

__

.

If the answer to Items 6a, b, c, or d is "YES." an Engineering Safety
Evaluation - long form must be created during development of PFC.

7.0 QUALITY AND SEISMIC CLASSIFICATIONS

Quality Class SR Seismic Category A

8.0 ALARA EVALUATION

a. Does the alteration modify facility, systems, or components which
will collect, store, process, or transport radioactive materials?
YES NO X

__,

b. Does the alteration modify the facility, systems, or components
which are located in radiation areas (0.25 mR/hr.)? This includes
added equipment, cable routing, conduit, piping, and tubing relative
to radiation areas.affected and/or traversed. YES NO X

c. Does this alteration create routine maintenance, inspection, or
surveillance requirements in a radiation area (0.25 mR/hr.)?
YES NO X

d. Does this alteration involve construction activities which will
cause personnel to come into close proximity with systems or
components collecting, storing, processing or transporting
radioactive materials, or which are located in a Radiologically
Controlled area greater than or equal to 0.25 mR/hr or contamination

8greater than or equal to 1,000 dpm/100 CM removable?
YES NO X

__,

)C?# 3 s2.on REV LST3.0ien , u ,85
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DCP No.: 3052.0TJORev. No.: yO
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NOTE: If the answer to Itecs 8a, b, e and d is "YES." complete the ALARA
Design Review Checklist.

M ||-12-$[ Q.$ b & 9 .z g .gS
Responsibld Engineer Lead Discipline E @ eer

sm0N
3C?# s2.ou REto
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flu 11 ENGINEf f.s. INC.p POWER olvisioN

UNIT NO.
.

FIRE PROTECTION DESIGN CHECKLIST

PFCP/DCP Number Nk-3OR.OIJ Date: // ~ 24 - [T
Checklist Originator NN / 8t(MA1ERJ TEL: 7/4 - 9 71 - 6//7

PRELIMINARY ASSESSMENT

A. Identify any additions, removal, relocation or changes to any of the following:

1. Combustible Material toil, grease, charcoal, YES O NO
PVC, cable trays with greater than 30% fill,
etc.)

2. Active Fire Protection Systems (water supply, YES NO
sprinklers, suppression, detection, etc.)

3. Passive Fire Protection Systems (dampers, YES NO
walls, floors, fire stops, fire doors,
penetrations, etc.)

4. Manual Fire Protection Systems (fire hose YES NO
stations, hydrants, extinguishers, etc.)

5. Ventilation Systems YES NO

6. Exposure Fire Barriers,8 hour Emergency YES NO [
Lights, RCP Lube Oil Collection System

7. Safe and Auxiliary Shutdown Systems (piping, YES NO
components, valves, etc.)

8. Essential Electric Systems (MCCs, YES NO
switchgear, etc.)

9. Temporary impairments to Fire Protection Y'c S NO
Systems

10. Other FHA Commitments YESO NO

8. Any items requiring a "YES" answer will be explained and evaluated in the PFCP. Any FHA changes
resulting from the design change will be included in the PFCP1nd transmitted to Licensin] as marked
up pages from the FHA. Additionally, any "YES" answers above will result in a "YES" answer on Form
DE 5007 Design Change Package Plant Hazards Requirements, Fire Effects Section.

l
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A) List of tauipment beine modified.

, Listing of electrical circuits. line num6ers, equipment numbers, support
'

numbers, structural column numbers, etc.
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D) List safety Related tautoment in the area.

Listing shall include all equipment in the area whose accidental removal. -

i from service or damage could result in unnecessary challenges to safety
|
'

Systems, removal of safety systems from services, crcate a loss of redund-*

ance in safety systems, or reduce the required degree of protection in
safety systems.
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C) Specific Construction Activities

List and description of Specific Unique Construction Activities not ad-
dressed in approved procedures. This would include (but not be limited
to) such items as the transport of extraordinary heavy items to and within
the construction area, removal or additional of missile protection, un-
usual radiation shielding, personnel or equipment protection requirements,
etc.

N oa uW

.

D) Temocrary tiodifications or Temocrary Chances.

List and description of Temporary imodifications or temporary changes to
the permanent plant necessary to facilitate construction
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Instruction Manual

Type 657 Diaphragm Actuator Sizes 30-70 and 87
Form 1900, September 1980

INTRODUCTION '

Scope of Manual
This instruction manual prove,.fes mformation en installa-
tion, adjustment, maintenarice, and parts ordering for the
Type 657 actuator in sizes 30 through 70 and size 87 and

- for the Type 65 7-4 actuator in sizes 70 and 87. Information
for other equipment used with these actuators is found in
separate manuals.

% k
.!.Description (- .g

The Type f 57 actuator (figure 1) and the Type 657-4
4actuator are direct-acting, spring opposed diaphragm

actuators used for automatic operation of control valves.
The Type 657 actuator provides up to 3 inches.476 mm),

Figure 1 Type 657 Actuator Mounted on'

mauernum actuator tra el while the Type 657-? actuator
! easy e* Vs/ve Bodyprowides 4 inches (102 mm) maximum actuator travel. Both

actuators position the valve plug in response to varying
oneumatic loading pressure on the diaphragm. Figure 2
schematically shows the operation of these actuators
Additionally. a Type 657 or 65 7-4 actuator can be furnished

e
9 us eswith either a top-mounted or side-mounted handwheel N"

assembly. A top mounted handwheel assembly is usually - -kp
used as an adjustable up travel stop. A side-mounted >
handwheel assembly is usually used as an auxiliary manual 4 f,"7actuator.

I

/ \

| |Specifications d.pI Spec.fications for the Type 657 and 657-4 actuators are
,

( shown in table 1. Information for a specific actuator is also
found on the nameplate (figure 3| of that actuator. Figure 2. Schematic of Type 657 and 657-4 Actuators

. ~ c . c . . o .,-.

|. - - . .
. _ . . - . - . ... ._. . ._ _ .. _ .______4-.1
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LP Lee .;pai, f.3 130A A

Turning Pe handaneet c'ock w se ento the d,aovagm case %re 7 Tvoc 657 Sete S/ ,*.ctuator
f orces tre pusher p< ate Jhie"on .= ev 10. *.g/as 9 sac t o
against the diaphragm and d:JONgm plate Tn.s com

l' accessary, the nand.eeel assemob ca- te secame;presws the spring and moves the actuator stem downward 4

Turning the hanoweeet coanterctockwise allows tne spr ng from 19e d achragm case Dy removing the can sc*em Ne,
139to move the actuator stem upward If the valve body has a 14 L This may be necessary to replace the O rmg ikey

" push down to close" valve plug, f ull opening can be or for ease of handhng.
restricted by positioning the top mounted handwheel at the

if the va've plug is of the " push down to 5 Loosea the loc =nat hev 137) and tu~ tne a rc .e e e<desired position

open" type. Closing of the valve can be restricted by use of Ik'ir 511 ctockwise Remove hev nut (key 541 and wasner
the handwtieet A locknut (key 137, f.gures 9 and 10: hotos (key 1341 and titt off the handweeel.
the handwtieef in pos. tion

6 Then uascrew the locknet Wey 1375 bom tae haac
wheel stem nev 133t. a,e remove the stem from the bad,

Disassembly and Maintenance Ikey 142). A screwdriver stot in the top of the stem .5

The key numbers in this section refer to both figures 9 and provided for this purpose.

10 unless otherwise specified. 7. If air has been leaking around the handwheel stern, the

1. Bypass the control valve. Reduce the loading pressure
0 ring (key 1381 probabtv needs replacing.

to atmospheric and remove the tubing or pipe from the 8 To complete disassembly. drive out the groove pin (key
handwneel body 140. figure 10) and slide the pusher plate thev 1356 o't t~e

stem. The pusher plate of a hand * heel assemoly mounted
2. Turn the spring adjustor counterclockwise to refieve all On a size 70 or 87 actuator is held to the stem by a

retaining screw (key 174 figure 91. Remou g tnenspring Compression.

3. Remove the diaphragm case cap screws and hit off the
retaining screw and pusher plate exposes the thrust bear +9
(key 175. figure 9) .

upper diaphragm case and handwheet assembly.

5
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~~ MCC PACIRC VALVES { q-~

-

Cast Steel-Bolted B. nnet go
Swing Check Valves -

.

'

ANSI Class 600 | ,

Sizes 1-1/2" to 20" |

!
Fig. No. 680 e sternal hinge pin 1/2" 20"

: ;

I' )
Fig. No. 684 internal mnge cin 14" - 20" i

t

F1 t 7 't 1 l~s
!I

4 ..
)1 1 ) t 1 11

) e.
~T I ..

._ FEATURES i

I
- Fullrange of bodylbonnet materialse

%' q y -y Full range of trirn materials
,

] e

Anti rotation Disc,
*gg
* Flanged or butt weld ends

|g g

, {' Fullportdesign - APIwallthicknesse

f- p * Renewabte seat rings - also available seal wefded

M. |i i * Horizontal or vertical service1

MI * Ring joint bonnet gasket
* Meet design requirements of ANSI B16.5 & 816.34-N

'v
12' F"; 6M

20* F#4 684 WE

Dimensions and Weights ricune nuusens:ssose84
VALVE $i2E 0achest

mm. >-ac~ ,s , as . . . . ,. ,, , a- ,.- re-

| in
9 50 11 50 t 3 00 14 00 1700 22 00 25 C0 31 30 33 20 35 ;0 39 C0 47 00

F'aa;ed ems | mm 241 292 330 356 432 559 660 737 839 859 991 tt94rg,3rx,
,

d' 9 50 11 50 13 00 14 CO 1700 22 CO 26 CJ It 00 33 00 35 00 39 00 47 CO
3' *eid Encs mm 241 292 330 356 432 559 660 737 B3B !!9 991 1194Ead ta Emo

" 9 50 11 62 13 12 14 12 17 12 22 12 26 ?2 31 12 33 t2 35 t2 39 12 47 25.a

8 nrJ mm 241 295 333 359 435 562 564 791 541 832 994 1200^ ^. , ,c, ,, , ,c ,

in 7 25 8 00 8 75 9 50 11 37 13 75 16 37 13 62 20 87 25 75 29 50 31 50

5,. Ocea mm 184 203 222 241 289 349 416 498 530 654 749 800c,nte, ,, r.

ies 80 100 135 152 230 550 910 1435 1892 2640 3480 5260

Flanged Ends kg 36 45 61 69 127 249 413 651 858 1195 1575 2336weignt

les 60 86 120 125 225 486 733 1160 1570 2251 2890 4375

*''dfad5 69 27 39 54 57 102 220 355 526 712 1021 1310 1985w,,gy
'

_

RELATED DATA suis ..io eaos. aciuo. soit.: w E ano do<e seneow e *a 8'gu e a
i r umw

Temoe nev,wo,essee <stiags. see onges se es. o . . isou wtiscit
a.aiisoie maieaais ano inms see once so uaiess ota.~se so cd..o. eid eads -di ee nwoon o to
ANse ra.seo ence riaages. s e oage se auss eis as f gve maa on 2ini
meag so.aoinage eaos,incivos sv is na in eig#e a me.r Fio* calcuiatioas. see pages a0 & 81ev u

(t e .1844RJ). see pages 68 6 69 * $.zes avaaao+e botn F'g 6a0 ano 664
Materiais of coastructica, see page s3 !
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E
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CAUTION~m n

Do not clamp just the tip of either the valve stem

or the actuator stem in the stem connector.
Incomplete engagement of both valve stem and
actuator stem in the stem connector may result
in stripped threads or improper operation Be
sure that the length of each stem clamped in

e e the stem connector is equal to or greater than
g the diameter of that stem

'"""'"N ,(
6. Clamp the actuator and valve body stems between the'

t A o stem connectar halwes insert and tighten the t..c ste Iste w cu,wc ro= % connector cap screws.,

7. Raise the travel indicator disc to the stem connector,
von toc = =ur - -

and thread the stem locknuts against the stem connector.

8. Align the travelindicator scale to show valve position

Loading Connection
1. Connect the loading pressure piping to the 1/4 inch

connection in the top of the diaphragm casing.

h 2. For size 70 and 87 actuators, remove the 1/4-snch
bushing in the 1/2-inch connection to increase connection

,h size if necessary. Either piping or tubing may be usedf(
3. Keep the length of tubing or piping as short as possibie'

I fl5 Heli I t av id uansmissi n lag in the connot signal. If an
accessory (such as a volume booster or valve positionerlis

L used. be sure that the accessory is property connected to
. the actuator.

Figure 4. Actuator Mounting Components for 4 Cycle the ac"tuator several times to check that the valve
Sizes 30 through 70 Actuators stem travel is correct and that the travel occurs when the

correct pressure range is applied to the diaphragm.

| 2. For direct acting valves, push the valve st down to 5 If valve stem travel is incorrect, refer to the " Travelclose the valve. procedure in the " Adjustments" section.

For toverse-acting valves, push the valve stem down to
6. If the pressure range is incorrect, refer to the $pring"open the valve.

procedure in the " Adjustments" section.

3. Place the actuator on the valve bonnet. For size 30
through 70 actuators lift or hoist the actuator,if necessary, M S
in order to slip the yoke locknut over the valve stem.

4. For size 87 actuator, insert the cap screws, and tighten
the hex nuts, securing the actuator to the bonnet.

Make travel adjustments when the motion observed during

For all other sizes, screw the yoke locknut tightly onto the
actuator travel is different from the travel stamped on the
actuator namepla;a (figure 3).

| bonnet. securing the actuator to the bonnet.
I

5. Tum the spring adjustor (key 12. figures 5. 6. and 7)
When adjusting travel of a reverse-acting valve. slightly

into the yoke several turns forcing the actuator stem to the pressure the actuator. This moves the valve plug off of the
top of its travel. seat, reducing the chance of damaging the valve plug or

seat during adjustments.

3
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INFORMATION REQUESTED BY NRC

SAN ONOFRE UNIT 1

The following is Southern California Edison Company's response to a request for
information telecopied by the NRC on May 4, 1979.

ITEM

Describe backup systems available (to auxiliary feedwater) for providing feed-
water to steam generators. Discuss actions and time required to make these
systems available. Are procedures available? If so, provide.

RESPONSE
.

The auxiliary feedwater system serves as a backup system to provide feedwater
to the steam generators when the normal feedwater system is not available. In
the unlikely cvent that both main feedwater pumps and both auxiliary feedwater
pumps are inoperable, backup systems are available to provide feedwater to the
steam generators. However, these systems were not intended for this pu'rpose
and procedures do not exist to accomplish it.

*

The condensate pumps can be used to provide flow through the normal feedwater
lines and non-running main feedwater pumps to the steam generators (assuming
safety injection has not occurred since this would realign the suction of the
feedwater pumps). This mode of operation has been used during plant startup
operations.

In addition, one train of the condensate pumps can be used to provide flow
through the flushing line to the discharge of the auxiliary feedwater pumps.
This mode of operation would require closing the suction valves to the
auxiliary feedwater pumps as well as opening the discharge isolation valves.

The backup water sources to the auxiliary feedwater system (normal water source
is the condensate storage tank) include the primary plant makeup tank and the
service water reservoir. The condenser hotwell would also be available as a
water source.

ITEM '

Provide the following procedures:

Loss of Offsite Power
Loss of Feedwater
LOCA (small and large)
Steam Line Break

RESPONSE

The following San Onofre Unit 1 Operating Instructions will be forwarded sep-
arately:



.
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S-3-5.5, Revision 14 Loss of Coolant
S-3-5.20, Revision 6 Steam Generator High Energy Pipe Break
S-3-5.30, Revision 9 Station Loss of Power

.

ITEM

Provide following information for PORV's;

a. number
b. capacity
c. setpoints (open and close)
d. manufacturer and model
e. indications of position

f. record of periods isolated (isolation valve shut)
g. challenges during life of plant (from plant records) including

performance of valve, cause of challenge.
h. experience of two-phase or subcooled discharge of PORVs and safety

valves with description of valve performance

RESPONSE -

a. There are two PORVs (CV-545 and CV-546).

b. Each PORV has a capacity of 108,000 lb/hr.

c. CV-546 opens at a fixed pressure of 2190 psig and will reseat at a
slightly lower pressure. CV-545 is controlled by Pressure Controller
PC-430J which is a proportional plus rate plus reset controller. In

auto, PC-430J will transmit a signal (10-50 milliamps), that is
proportional to pressurizer pressure, the rate at which pressure is
changing, and the length of time the pressure has been abnormal.
PC-430J transmits an output signal of 10-50 milliamps that is used for
various control functions. When an output signal of 47.5 milliamps is
transmitted to bistable PC-430B, CV-545 will open. For stable
conditions this signal corresponds to 2185 psig. However, the,

( deriva'tive function may cause the valve to open at a lower pressure
under rapidly increasing pressure conditions. The valve recloses at
46.9 milliamps.

d. The PORVs were manufactured by BS&B (now WKM Valve Division of ACF
Industries) and are model number 70-18-9 DRTX.

e. The PORVs have fully open and fully closed position indication in the
control room.

f. It is estimated that one or the other of the PORVs has been isolated
during operation due to leakage approximately 20% of the time over the
plant life.

,

1

g. The PORVs have never lifted due to a pressure increase over the plant
life. However, CV-546 lifted on one occasion due to an instrument
malfunction (pressure transmitter). The operator was alerted by

__ _ _ _ _ _ _ __. _ _ _ _
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temoerature alarm on the discharge header, removed the valve from the
automatic mode and closed it, and also closed the isolation valve. RCS

pressure varied by 230 psi and then returned to normal once the valve
was closed. RCS temperature change was barely discernible.

;

h. There has been no relevant experience with the PORVs. Leakage or
spurious opening (see above) of the PORVs has been detected by the high
temperature alarm in the discharge header and the PORVs have been
isolated prior to significant discharge.

ITEM

Provide indications of PORV isolation valve in the control room.
i

RESPONSE

Limit switches on the PORY isolation valves provide fully open and fully closed
position indication in the control room.4

ITEM
4 .

Provide the following information on ECCS:
.

initiation setpointsa.
b. system description

pump performance characteristics (head curves)c.

RESPONSE

The initiation setpoint for the San Onofre Unit 1 ECCS is low pressurizera.
' pressure of 1685 psig. (Note: Although the system logic was designed to
actuate ECCS on coincident low pressure and low level, the low level
bistables have been placed in the trip position as described in our-

letter from J. H. Drake to R. H. Engelken dated May 3, 1979.)

b. The foll.owing description of the San Onofre Unit 1 ECCS is based on
' information provided to the NRC by letter from K. P. Baskin to

,

A. Schwencer dated December 21, 1976.'

The emergency core cooling systems available in the SONGS 1 plant are
categorized as the safety injection system, the recirculation system, and
the hot leg recirculation system. The functional objective of these
systems is to maintain core coolant inventory and to remove the heat from
the reactor in the event of a loss of coolant accident. The initial
reactions in the event of a postulated LOCA are the reactor trip command
and the actuation of the safety injection system (SIS).

Components of the safety injection system include the refueling water
storage tank, two safety injection pumps (G50A & B), two feedwater pumps
(G3A & B), two low pressure feedwater isolation valves (HV854A & B), two
high pressure feedwater isolation valves (HV852A & B), four feedwater
pump mini-flow valves (CV36 & 37 and CV875 A & B), four safety injection
valves (HV851A & B and HV853A & B) and three safety injection to cold leg
valves (850A, B & C). .

!
. . - . - - - - . _ _ - - _ _. - _ _ _ _ _ _ _ __ __ _ _ _ _
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The safety injection mode is initiated by the trip of any two of three
pressurizer low pressure sensor channels. With concurrent loss of off-
site power, the emergency diesel generators are sequentially loaded with
engineered safety feature loads. At the start of the sequencer action,

the reactor is tripped and the valve alignment for safety injection is
accomplished (i.e., HV852A & B and HV854A & B are closed; HV851 A & B,
HV853A & B and MOV850A, B & C are opened; CV875A & B are opened and CV36
& 37 are closed). In addition, safety injection pumps G50A & B and
feedwater pumps G3A & B start operation. The result of the aforemen-
tioned action is that the cold legs to the reactor core are supplied with
borated water from the refueling water storage tank.

Although accident analyses presented in the San Onofre Unit 1 Final
Safety Analysis Report and submittals to the NRC concerning compliance
with the Interim Acceptance Criteria have shown that additional injection
flow is not necessary, one centrifugal charging pump, G8A or B, augments
safety injection flow. With the safety injection system actuation
signal, valves LCV11008 & D are opened to transfer suction of the opera-
ting charging pump to the refueling water storage tank. MOV/LCV1100C is
closed to isolate the volume control tank. This results in the flbw of
borated water from the refueling water storage tank to the loop A cold

.
leg via the regenerative heat exchanger, E13. The nonoperating charging
pump is locked out.

The recirculation system is manually activated after a sufficient
quantity of water has accumulated in the containment sphere sump. The
availability of sufficient water to begin recirculation is determined
from the sump level indication LI951 or the level in the RWST from LI950.
The recirculation mode is started by starting recirculation pumps G45A &
B and opening recirculation pump discharge valves MOV866A & B. In

addition, the RWST isolation valve MOV883 is closed. Valves MOV18, 19,
356, 357, & 358 are opened and the flow path to each of the legs is
regulated by appropriate adjustment of FCV1115D, E & F. The charging

pumps use the recirculation pump discharge and provide cold leg
recircul.ation to the reactor coolant system. During the recirculation
phase, the pH of the spray and recirculated water is maintained by the
use of trisodium phosphate stored in the containment.

The hot leg recirculation system provides an additional means of adding
borated water to the reactor coolant system by the use of the charging
pumps and the pressurizer auxiliary spray header. Borated water is
pumped from the sphere sump and supplied to the suction side of the
charging pumps by means of the recirculation pumps G45A & B. The
charging pump discharge is directed through the regenerative heat
exchanger to the pressurizer auxiliary spray header by way of valve
CV305. This provides access to the loop B hot leg of the reactor coolant
system. The functional requirement of this system is to ensure the flow
of borated water through the core by preventing the precipitation of the
boron within the reactor when a cold leg LOCA is postulated.

j
i

c. The pump performance curves for the feedwater pumps (G3A & B), safety|
I injection pumps (G50A & B) and recirculation pumps (G45A & B) are

attached.

!
(
l

- _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ .
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ITEM

Provide reactor protection system trip setpoints.

RESPONSE

As provided in specifiction 2.1 of the San Onofre Unit 1 Technical
Specifications, the reactor protection system trip setpoints are as follows:

Three Reactor Coolant Two Reactor Coolant
Pumps Operating Pumps Operating

1. Pressurizer 1 27.3 ft. above bottom
High Level of pressurizer Same

2. Pressurizer 1 2220 psig Same

Pressure: High

**3 Nuclear Overpower i 1095 of indicated i 66% of indicated
full power full power

.

e4. Variable Low Pressure > 14.45 (1.313 AT+T avg. ) Same

-7298.7
.

'5 . Coolant Flow > 85% of indicated full Same

loop flow

May be bypassed at power levels below 10% of full power.*

The nuclear overpower trip is based upon a symmetrical power distribution.**

If an asymmetric power distribution greater than 105 should occur, the
nuclear overpower trip on all channels shall be reduced one percent for
each percent above 105.

In addition, as described in FSAR Subsection 5.2.3 reactor trip is actuated by
turbine-generator trip and steam feedwater flow mismatch.

Item

Provide information on charging pumps, how they relate to ECCS including:

a. number
b. flow vs. pressure
c. power sources and backup
d. water sources
e. seismic qualification

Response

There are two charging pumps, one of which is normally operated. Asa.
described above, in the event of a safety injection actuation signal, the
suction of the operating charging pump is automatically aligned to the



.
_ _ _ _

.

j -6-

refueling water storage tank. During the injection phase the charging
flow enters a reactor coolant loop through the charging connection. The
nonoperating charging pump is locked out.

b. The attached figure provides flow versus pressure for the charging pumps.

The charging pumps are normally powered from 4160-volt buses 1C and 2Cc.
which are supplied from the 138-kV offsite power system through auxiliary
transformer C. In the event of a safety injection actuation signal
concurrent with a loss of offsite power, two 6000 kW diesel generators
are automatically started, connected to the corresponding 4160-volt bus,
and the safety injection loads, including one charging pump, are applied
sequentially.

d. The normal water source for the charging pumps during operation is the
volume control tank of the Chemical and Volume Control System. Alternate *

water sources are the boric acid tank and the batching tank. As noted
above, during the injection phase of safety injection, one charging pump
takes suction from the refueling water storage tank.

The charging pumps are Seismic Category A as defined in Subsection * 9.2.2e.

of the San Onofre Unit 1 FSAR.
.

Item

List all challenges (and causes) to ECCS as indicated on plant records.

Response

There have been two instances when the San Onofre Unit 1 ECCS has been
actuated. In neither case was ECCS water actually delivered to the core.
These events are described in the following letters from SCE to the NRC:

a. May 9, 1972 letter from Robert Coe to Peter Morris; Subject: Unit Trip
and Subsequent Activation of Safety Injection Equipment,

b. October 22, 1973 letter from H. L. Ottoson to R. H. Engelken; Subject:
'

Safety Injection Initiation, October 21, 1973

Item

|
List and discuss all instances during which your plant has undergone natural

'

circulation.

Response

A natural circulation test was performed as part of initial startup testing at
San Onofre Unit 1. The results of the test are summarized in the San Onofre
Unit 1 FSAR Part I, Section 2.1. Following a reactor trip from full power on
July 7, 1974, the plant experienced a natural circulation condition for
approximately 30 minu'tes. Operating instructions restrict restart of reactor

|

|
r

.. . - - - - --- -- - - - -_~
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1.
.

coolant pumps following plant trip unless certain conditions are met. During '

the period of natural circulation, reactor coolant hot-to-cold leg A T was 220F
and reactor coolant average temperature stabilized at 5350F. Following restart
of a reactor coolant pump, a normal cooldown was initiated.

Item

Describe all automatic and manual features which can stop the reactor coolant
pumps.

Response

Manual trip of the reactor coolant pumps can be initiated from a control switch
in the control room or a second manual control switch at the switchgear in the
4160V room.

Automatic tripping of the reactor coolant pumps can be initiated from the
following sources:

1. Overcurrent Trip - To protect from a short circuit in either 4160V bus 1A
-

or 1B.

2. Normal Undervoltage Trip - To protect from operation with low voltage on-

either 4160V bus IA or 1B,

3. Turbine Trip - In the event of a turbine trip the reactor coolant pumps,
as well as generator exciter, would still be energized and coast down
gradually with the frequency decay of the turbine generator. They trip
below a frequency of 58 Hz coincident with an undervoltage below 40%
(both signals are required to trip pumps).

4 Safety Injection Coincident With Loss of Offsite Power - Under this
condition the reactor coolant pumps will be tripped.

.

!

|

|

|
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