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Cnis Sch..ical Evaluation Papc: was prepared by ?:anklin Fasearch Center
a

unce: a centract wi.h tse C.S. Nuclea: Pagu'atcry Cecrissica (Office cf

Nuclear Faacec: Fagulatica, Oivisica cf Operating Faacters) for tecnnical
s .

assis a.nce in support of NRC operating reacte: licensing actions. The'

! tecnnical evaluation was conducted in accc: dance wit: criteria estaclished by

the NRC.
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-'he purpose of this review is to p:cvide a technical evaluation cf the

a .x. .' .' a. ." e a. d w a e .- s v s .a.- des.'-. .o ".e.#.'v %. . re '. s a."e .v. -c. . .d.a. a .- =.3v.2 . - . - .
.

. . ..

.d .. .i ..' a ..d e n c .d ..". d. * v a.n '.' c .i .n d .i ca . .' c. . a . e ,.- ~. .' .d a. dd ". a. e ._.'.o Sa. ~.'.
-

. . . ..

plant. In addition, the stea= generate: level indicatica available at the
.

..:ncho Seco plant is described to assist subsequent h?.0 staff review.:

, , ,. ,. C .S :. .. , : ., C%,..,+.'uDu :. . .> w ...

...t..eg y . u. , v- n ., e . . : . . , . 8. ...g. .y c ,. . 4 ., . .4c n (,s., n. ). .,.-,.4 s. ,. .. . s o. . .4 ,..~
.s .n ,. . - . . ...... . . . ...

.

.. . -.s, u . . C ,., .. . a . m. . e , . s *.e . s .t.a ,a. . . . .: , 4 . 3 w44 - w .
4.e .w. .u.s. - .:, .q g as. .. .. .. . . . . . ... ..

e ,. . . * 4 .c ,_., a. , . e. . .. .'.e.'.'~"'..'"..#*-v. .# a. e d' ' a *.' e .- (.l ' *4 ) . : s *. e ** . .'n ' ' e a. .' '.e .#.*** - ' ' *.' " *" ** *-. ... -. . -

. . ' '* **
- .,e. e . . . c. y a .g. 4. 3 - e.e s u.'" .i . e d Wa*.e.- e&.* ..,.- ( r~es'7.) r-*-* % =. d e .'. .# . . - w #

.g . . . c. . .

.

. , e . . . v 3 . a. s ' . . a .a. " .. .' a. .s .- pcw a..- g.'. a.. *. .= . e ee,u .d - a. d .o .a.e. ce..e.a' .' a. s ' - .. .. . ,.. . . ...

criteria (GDC) specified in Appendix A of the 10 CFR Part 50 [1) .

'*ne releva..: design criteria fc: the A?4 syste design are GDO 1.3, GD0

.S 0 , a , a u /. .i ,, G*) .i.3 s... s.o .. w-. e ., . t e.e . s 4 . . . . .. e , . J.....cn .o.

.. . . .w. _ ... . . . . - .

(~". e. n e .d .- ar. ..'.c.d a .e ' ar.c,, e s o ' -: . . a ..' ~.. ).,4... ..a. .* .. .' a. s a.. d s.v s .a. -
. .. . r . . .. . . . . ., .

that can affect :eacter safety. GDC 20 :eg: ires that a p ctection syste: be

.'. e s . ,n e.. .o .i .n .i . .' a . a. . . ... = .. = - .v .d .n e . .d. e .- .o a s s " .- =. '. a . a c a. e - . a b ' e ." e .'' ''
. ._ . g

design limits are not exceeded as a result of anticipated operational

e ....e. e3. c; , ,, . e s" .d - a. s * ". a *. ~ '. e s a.' e .v ." ..c i .. .~ .* '. a,. .d e s 4 n a.d. .- ": s . . _ ,.c 3.. ... . .

.'.a. .' , - ". e .- a s .' " ". = .' w a . .- =. ..~. a . v ".e AY4 ..;"s .a. , . a. .a c.. -- e.' .' s. . e d a.". a . . .d . .- .

' ". *
..-

. ., . ,. , s e c .a a s.4 ,.., . a .4 .s . . . e .e
.3.. ... --

C. Septe :,c: 13 , 19 7 9, :n e h?.O is s ued a le tte r [ '' ] to eacb. ?WR licensee
.$ a t dafined a set of reqairements specified in h AEG-0578 [3] . It req.: ired

4.4...34..e .. c..a 3,
. . . . e. 4 ., . . . - . o .' d a. s .' ~. . ...,....e...,.,c..-.4,....... .... . .. . . -

- -,. . ,
. e. ..n .: . < . . .

.-., ,.-..a,.o.. e GA . n.-- -
-.2 A- .,.,.. .., a,2 2 4 ,,. , r- e,,,....... .....= . . . . . .. . - . -.. n --... ... . . . . .. . . . ... . . . . . ..

. . . . . .......a... . .., . . . , . , , e . .e. ,s. . _ .a 3 c.~ 42.2 .e . . 4 ., 4. , .. .,..4.,,.,,..s. .. . . .. ..... .; . . . . - , . . . ... ... . . . . .. .

.. .. .. 4, ~ , - 4 3. ... . . - . .. -.
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During the week of Septe:ber 24, 1979, seminars were held in tour regicas
'

of the country to discuss the short-ter= require =ents, on Cc cber 30, 1979,

another le :e was issued' to each PWR licensee p cviding additional clarif1-
cation of 2.e NRC staff short-ter: require =ents without altering their

inten [4].

?cs:-OC analyses of pri=ary syste= response to feedware: ::ansients and.

reliability of installed Ard syste=s also established that, in. the icng ter=,

e.e Ard syste= should be ups:aded in accc: dance with safety-grade require-
cents. These long-ter: require =ents we e clarified in the letter of Septe._ber
5, 19 E 0 I5]. Tnis letter ince porated in ene docu=ent, NURIG-0737 [6], all

W. -relate: ite=s app:cved by the cc:=ission for 1:F ementatica at _his ti=e.l

Section :.I.1.2 cf ICRIG-0737 clarifies the require:ents fc: tne Ard syste=

aunc=a ic initiation and flow indication.

1.3 ?LidC-S?ICI?!C EACKGROUND

rne Sacramento Municipal Utility Oistrict (SMUD) initially responded to

the SRO requirements in a letter dated Nove:ber 19, 1979 [7]. Detailed design

infer =atien on the A?4 syste= vas sub=itted on S:ve=ter 17, 1980 [8]. Final

design information was submitted en Septe=ber 8, 1981 [9}.
.

|

( One review of the A?d syste= at the P.ancho Seco plant was begun in

| Septe=ber 1981, based on the criteria described in Section 2 of this repc::.
i

=

|

|
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|

.

I

I

|

2 ,

1



._ _ .- - ___ - _ _ _ _ _ _ _ _ _ - _ - ___ _ _ _ _ - ___ - ___________-__ __ _ - ___ _____ _ - _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

..
. .

.
.

.
. . .

.

-<
t.

. s-CS ,5.,-3 0.,
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'

.

To improve the reliacility of the /Ed syste=, the N?.0 required licensees

to upgrade the syste=, where necessary, to ensu:e timely auter.atic initiatien
'

when required. The syste: upgrade was to proceed in two pnases. ::n the sh0rt
1

ters, as a =ini=um, cent:cl-grade signals and circuits were to be used to auto-*

i maritally initiate une 124 systen. This cent:cl-grade syste: was to =eet de
~

* foller. ring requirements of NU.:.EG-0578, Sectica 2.1.7.a [3) : --

.
.

"1. One design shall p: ovide for the aute:atic initiation of
*

the auxiliary feedwate: syste=.

. .. . a . . ._ . . 4 , 444 4..on s.4 ..a.i s a d e 4 f ., , s k.a.9 9 .h a.
,

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

.a. . s .4 g n e .a s. .w..a. a s.4 .*.. R.41...e .411 n .- . . . . . 3 .....4 . .w.ee
. . . .. .. ..

.a . . * '_' c c - c ." a .~. . .' .' ' ' -v '. *. e d a s~ ~. ~. .~ . v s .=. . ~..~.~ ~. . C 3 ..

4 4 4a.4..n s_gna s a..a c .4 c. 4 .s ,.w.a.3 3 e, ,
. . . . z

_
.. .

w, es.. 4.,.4 y o .,. ...... .-. .

|
a' feature of the design.

i 4. One initiating signals and circuits shall be powered f:0:
the e e:gency buses.

5. Manual capability to initiate the auxiliary feedwater sys-
te: f:c: the cont:01 :o0: shall be retained and shall be, ,

im.eleme.nted so that a sin ~:le failure in the anual circuits
will not result in the loss of syste: fun:: ion.

,

6. The a :: tor-driven pu=ps and valves in the auxiliary feed-
'

va:e systa= shall be included in the aute:.atic actuatica
(si=ultanecus and/or sequential) of the loads to the emer-
gency buses.

. -
.

i

7. One ause:atic initiating signals and circuits shall be

j designed so that :neir failure will no: result in the 1 css
of =anual capability to initiate he 124 syste: f:c= the'

... 8 v .=. . . . .

: .e ' c .; tern, taese signals and ci-cuits were to be upgradec in ace::-'':

:1..ce wi n sate:v-::ade rec.uirements. Specificallv, in afdition to : e aseve
. . .

T

444....g.4.. , s .. a.' s z. . ' c .* .- .". .' s _~ c. . n' a". e .' . . .'. e r =. . .-! ,....._....,,..,z..._.4. . . . . . . . . ... .. . . . . . . . ..; 3..
1

de .: cha.ne*:, use envizc..sentallv e.ualified 00:.::nent:, have s.vste= Ovc.assed/_ . .
,

4. .e . .. .e .....s e ....s, a a c e .,. _ .o c .._.c., s..s.e. 4 .e a. 4c,. . 4.. 4a,
. . . . , . . . . . . . ... ... . . . . ; .. .. . .. . . . . . . .

....-....e,. . . . -_ .e. . a -,c.. :4. [ . r. , .-
,, , . ,.r.. . .. . ,

.

~ ~:-
-.. . _ _ _ _ _ _ , , . . _ . . , . . . . ..._ . . . , . , - - - - - -
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The capacility to ascertain the 124 syste: per*c::ance fec: the control
reo: =ust also ce provided. In the she:t ter=, stea: generate: level indica-

tica and flev =easurement.were to be used to assist the operater in =aintaining -

:ne required stea: generato: level during AJd syste= cperation. Tnis syste:

was O ::eet the require =ents f:c: NU?SG-057 5, Section l.7.b , as clarified by

- ,den a....n . . . . .=. . . . .n. 4...e- m.. . r_ n , . < , .

.
-

"1. Saf e:v-::ade indication of auxiliarv. feedwater flew to each stea:. .

c.enerate: shall be p:cvided in the cent:cl roc . --

2. The auxiliary feedwater flow inst cren ena.nels shall be pewsred
f:c= the emergency buses consistent with isfying the emergency

power diversitv. require =ents cf the auxi'.11:"2 feefvater syste: set-s..,. an.. . < c , , , . . a a .. ,.
. ~g. .az . e.,s .e . = t .... . . <,

.a . . u. .a e . .e. . .. ..a....: - -- . -- . -

Standard 7.ev:.ew Pl. n, Sectica 10.4.9 (11].*

...e o.. s.... ...s .a..e .4.*.' " . . , .d t ".=. .'c., .e._, .a. ov a. c._' .' ." .' .w .a .e,w *'' " ' ' '
u -. . . . . .

incicarica syste: fe: 2.abcock & Wilecx plants should include at least two ;Id

flowrate indicaters per stea: generate:. The fic. rate indicatica syste:

should have independent channelu, uce envirc==entally qualified cc=penents,

conf er= to single failure requirements, have the ca,: ability fc: periodic

; testing, and conic:= to centrol syste= inte:a: ica criteria as stipulated in
.,.e_,97...rve S4 ,

.- .. -

i The operate: relics on stea= generate: level instru=entation, in . addition-
,

I

| to .'Ed ficu indica icn, to deter =ine AEd syste: c. er f e rnr.ce. Tne rec.uirements.
|

|

| for this steam generate level instrucentatica are specified i:: Regulatory
:

Guide 1.c7, Revision 2, " Ins t: =entatic . for I.ight-Wate:-Cocied Nuclea: Pcwer
Plants to I.ssess Plc.: and Envirens Conditiens D.::ing and Folicwing an

.

n . a a e ,. . . [ _,2 ] ..
... .. ,

e

i

l

f

^ . -<-
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3. .c.," 'i I wAL ,~- . ., . . 0,,.

c : n .

.

, , G . c.. D ,.s u-e . ..a . m.i C.= v..~.
- rs.v. v_e r..,na. . .r s S v. S . v.i .. . .w .v - . ....

One auxiliar.v feedvater (A?d) syste= at the P.ancho Secc :lant su=. .cliu

wcter to the secondary side of de stea= generate: fc reacter decay heat

re:cval when nor:sl feedwate: curces are unavaila=le due te less of effsite

pc.te: c: other : alfuncticas. The syste consists of cne stea= turbi e-
~~

driven /=oter-driven (cc=bination) pu=p (340 gp= at 1150 psig) and one

,........_4..e.,..- ( g a. c c. r- a . .' .' .5. 0 y s i g ) . Each .o" p .'s = .=*..a. o# ." e e . .' . . 3 oned
. .. r e c. . .

- e .t.,...r. ..s..sa on .u d .4 .,.m a. a . e s .t d e. .
k. .e ea. gene a ,.s. . a a. er

.. . a. . . . . . . . i. . ...

. - .d . . e , v.. 4 . c c.. ~= .' . .s .w . . . a.' .' v. . ,a. .n , ..- . .- .. oa. .- =, ~. <. d ~. .= .t . e s .'""
. a c . c .e. .. ~. . a..- . . . . ..

.

, . c..,.,,,,.. . s.r . . ., . .O ,,... . . . .

.....w . ...

3.2.1 Ivsibation

Auxiliarv. feedware flow to de stea= ceneratcrs is autc=aticallv.
in:tiate , when preset levels of any of the folleving para eters are exceeded:d

. c . . . .D, : .. e n 3. . .
. wn. ... ... .e

i 1,,,s s , s ec w _-,.4 . .eee- p.. -,.- a
. . .-.

2. low level in ei mer stea= generate:
3. loss of all four reactor cooli .: pc=ps (?.'. 's)

"

,. . ,., w . . e s s "o.- a. ' .n a. . *-. e . .e . a. .= . c.ane.a . .4.' ..= .' .s .' e e .wa .a - .' s.
d

.

< .,c 3 . . . a c. . %. 4 .,...-. e.. - . . .. f . . .

5. pcwer/=ain feedwater flev ratio
-

..wa. . . 4..e. pu 3:: .-.. .. . . . . . .-.

* '

1. loss of octh =ain feed pu=ps
2. low level in ei der stea= generate:
, .' o s s c .' a .' .' " " . . . .-a..=....- . . ~ . ' * . . p". ... .- (.:.".c.e ).. . . f ....

4. .cv p:tssure in ei der stea: genera::: if =ain feedwater is
, .a.c.t.e...a..s .a , e.e.. : .a

5. x.e:/:. sin feedwater flev ratio..

. . . . . , . . . a ., . . e ., . . . . . , .4 s . . .- . . . a . _a. . ... .,.. ., . 4.....a,..,.2,, ,.,

.... . . . . . . . - . . c. . - - . . , , . . .

. ; .......e.-.. . o . u. e ,g.,aw. .e c e . c.e e... . ~.. ~.. e . . . =. -"_- -s c = . . s ". - .' ":.e . ,.
..< ,

.. . ... . . : r er

. , s .e a. . a. . a. .- a .. s . . = .w e . . =a . .' v c.oa. .a. , - ..-co.a..a.e v=' vee, .i .n' ' d
.

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

w. re . . . .sC., ,e., . . .y,..B.e s .L. yene ... .:..aC ss~.,,.. z.e a a a .2...y . ... rn.., w e . . . . . n ..w.. . . ..-..

'

., . .:-
| .



_

. .
..

. .

. .

G

'"F.P.-C52f 7-3 03 .
.

cent cl valve. acth pu=ps can be manually _ started f:c: the control roc: and

de equip ent cz.:ine ts . The operatica of either pu=p p:cvides the capacity to *

' :e=cve decay heat f:c: the steam generators at a rate sufficient to prevent -

eve:pressurizatica c: the reacto: coclant syste and to maintain stea:
.

generate: levels. Ccnsequently, the Ar4 syste= is capable of auto =atically
initiat:.ng app: priate p ctective action with precision and reliability

.

whenever a ccaditien =cnitored by the syste: reacnes a p:eset level.
--

Tne Ard syste at the P.ancho Ssco plant is designed as a safety-grade
(

avster, and the aute ati initiation signals and circuits cc p1v with the.
.

s .< ,g.. e _ ,a 4 3._..e 4.e 4c, ,, --.re .e. . a. 2 e .c- _' 9 'e .' . a' e..de v o ' .d .. .d a..da ~ 4 cn o' c>; .' -. . .. . . - - .

and wiring diacra:s revealed no credible single calfunction that would prevent
...=....-..e-~.'.-a. a .- . .d . . . a "e sv.s.a... .' ev e _ v.4. . . e~..'.-a..'. ^a d .' . e . s a.', , . . . . . . .

4 a., a 2 - --..e.-..... c;a..a. s * c.-....-e a......4- 4..3 .4a ..' ,-. a . e2.., ,. . . ' * - . '.. .. .. . . .

physically separated, electrically independent, and powered f:c: emergency
buses. The two 124 trains.are powered f:c: diverse power sources. The.

motor-driven p .=p (P-219) tr ai.1 is powered f:c: diesel generator-backed
4160-volt ac bus 3. The turbine-driven /cotor-driven pu p ' 'P-313) t: ain
derives its power f:c: either the stea= generator (via de-operated s tea: -

afsission valves) or 4160-volt ac bus A.

All of the va,1ves associated with each pc p train are nor: ally open with
the excep:ica cf the four flev control valves (two in each train, in

parallel). These valves are air operated with centrol power frc: 120 volt ac,

battery-backed buses A and 3. One control air for these valves is ser. liedc

2:c: qualified, redundant, control-grade air supply systems, w:.th redundant
vali, r :. the sa e train being connected to a different air supply syste:.

Tne AJd cen::cl valves (?/-2 0 52 7, TI-20 5 S , ri-X1, and ri-X2) fail full cpen
en less cf cent:cl air, and f ail half cpen en icss of cent:ci pcver. : us , in

- '

.o s e .2..:. . .e. , 4. e.4. . . . a .d .. , . ' ^ ' a .i .-.ee 77'.= - ..es -.-. E.d.' a. . w' '." '

.. n -. ... . . , . , .

.....-c.' ".a.'".*.-"..e. .' ' .' .' c ". . c .' ". e . . .'.* .d .' - s a .' e. .ec s . . .' . . .
d '

. .

. e . . ,w < 4 ... 3 - .... ,3 ., y ...4 .. .e c ng .e. -... . .i s .- - ". .' d a. d. ,....
. r . . . . . ' ". a. s a. .. . = . " . ' . '*. . r . . . . .; . . . . .

..

1. . .* . .' a . ' ~. ~ .' .- ~. ' ts .,e a. . s .' a c. ' e "'''" ** '" -. . . . . . . . . . . . e - . - e . .' a . 30 ". ". a. .. c . . . *. . . . *. .~. c . c'.

turbine-d::ven pu=ps can be started f:ct either the cont:cl -oc: c: Ic:al

'.e. v . .. *. . . . c a: .' . . a. . . . n' .e..'....'.a . a . .' " . e ..n . e . . .* .' c .d . .. ". .' . s '. .d .' .' . ~- . . e s " .' ." ' ' ' "

.
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i. the loss of syste: automatic function, and a failure of - the automatic
4

initiating signals and circuits will not result in the icss of manual

capability.

The aute atic initiatica signals and circuitry used at the P.:ncho Seccs

plant c=: ply wi th the Ir=* Std 279-1971 requi:e ents eence.: .ing cent cl a.nd
.

o . ,,, - . a ., .... .... sy ,.e -.....zc.zt. . < , , ,..o , ... ..g.a. .+, n. ,.. e $g ,,.a-..n. zz ., .a .a .e . g .na. ... . . -.. c . ..

4
.

. a.,.s 4-.. c.ec.4,a s.4gn a., n..,34 en,,. o o.s.e a.an . . c.4 .. . . .e. . , c , s ... c. . .. ...- v . - - c.- . . . . . . .
.

Tne qualitv of cc penents used in the A?d s2" stem is assured b.v safetv--
.

grace, seis=ic, and _ Class II re?.: ire =ents i= posed upon the design, fa.brica -
tien, and q9ality assurance of engineered safety features syste=s. The

d =. . a. . ...' .. a . d. e.. c .' a a ,". .= '. a. e . .~. 4 . c. .. a. .. ..= .' c. "~= .'. .' .' .' c .=. . 4 c . . c .'. = ' ' .e a.'a .; . e-- .a. d.-d 's-- - *

: .e:s, ...- - a: ". e ~' "4 e " s . a. .. , -'. '*d'-~ i ' ' ' i . . ,: .s .e...., =- .. ,--.e.'.a.d. s e .a. a ...' y a..d .i s
..

-.

:,e. vend the scop-e of :nis review.

Autc=atic sequencin of Ard .ou=o p-319 onto the eservenev. diesel: .
,

generate: is not a function cf the A?d system design. Consequently, en less
of all ac power and a single f ailure of A?d pu=p P-318, A?d flew will not be

a...o 4,..,,y ..4.'a.ed. .u.c ave., -".e ..' .e a.s a. e '. a s .4 ...d .' a .e A- a. n.. .n'e.-
< '"-.---.. .. - - . . ...

diesel generate: will be added and that A?4 pump P-319 will be part of its
a.. , . ,c .-ad se e :n sm-.,...e [ c. ] .3.-. . . .

The .cri=arv sicurce of water fc: tne A?d svste= is the seistic Catec.c:V. 1. .

] condensate storage tank (0-358). ' dater is supplied f:c: this tank via two
i

' E-inen lines, one to each pump suction, with locked o;>en nanual valves *

~

(?ds-045 and -04 6) . A reserve of 250,000 gallens is =aintained wi t.hin the

. . . r. z a. .a g ..e a .s .e. . . . - s ae - u, ,s a. a ,. , g z e ~. y - c. . a - e .' *. . a.' .' . . A .' ca . 4 c.. .* . ' ". e. ' ".. . . . .. . .. .

4

control roc: and internal standpipe. This volume is sufficient to rezcve
. ,,- . ,. p- , . e , y ,. .%.c e . s a..d .o s "-." s a. ," e . . ..' " co .' d . .. .o ".ec.... . .. . .... .. .. -- - .. -- .

decay hea: rencval cyste: entry pressure. Safety-; ade Icw level alar:s are

.,. ..2s. .o a.'a.-. ka. . c .:4.. a .. . .e . "...a. a...-..'=.-v..=...-
f

. s . ".. e s a.- a. a .i , '. a. .-. , . . . . .

.

.... ....,, .e_,e... . c .. 2.3,s 3c... r,3., .e. 4 ... ... . u.e ..a .,a- .,.
. . . . . . . . . . . . -.. .- -- . . . . . . . . .-

- ansf erred f:c: : .e ccndensa:e stcrage ta .k to eitte: -he :ese:veir c: the-

.

ca.al bv cre.ine. locked closed, manual valves pdc-076 and 74C-079, closinc... .

. . . . . , -.. . . 3.. . e g. . .u.-.-,... 2 ., 2-, w .e-
.

. . - ...u . u o , a . .' e ' ' . a. .- (' ) c re. . = . 4 . . - '. e .r+ ' s c .S. c " ' .. .. . .

.
f;% $
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Ca.a1 ::ansfe :: ps c: (2) opening mo:c:--eperated valve E 7-43011 to obtain
.

c.ravity flow f:c= the ensite reservoirs..

.

Autcastic isolation of AJd flow te a leaking steam generate: is p:cvided,

in that a s te a.: line break c: feedvater line break- that depressuri es a stea:

3.ne .. w.4.,.2 c.,.m.ee .. 4 ,*g.4,, c., w, ,4 . . _ . - _34,es an _-,.4a .e.4wa.e,
. . . ., . .. . . . . - -- . ... .. . .- .

34n s ., . . . . c e f e s ,_. 4 . e s . e , - ,i e n e a . , _4 s,, ., . 4 .n o , .h e s . e a..- . a .,
, . . ... . .. . . . . .

c.enerator =rin feed and =ain steam lines do not isolate the b _eakr. ;J4 flew
will he isolated f:c= the leaking stea generator so that A?4 . flow will be

, . c". .' d e ...' v.d 'a ' . a. 1.'ac*. s.ea: ,e.la..a .c. . ".o s.'.. .'a. a . . .' v e .' = .' .' t. e w .i ' ..'e . . 3 . .

3,.- ,4 4 w.e...... . . . m.x . .e b.4 , re..e. .. ._.e .4 .. . s..a. c...e a. c. ,,,ow c.:- .c
..

n . . . . .. ... .. . ... -n .,.

e. a .,4,a . c _ w. .. . . . , g .e ., , s . a. ... c. e.s e .- a *. .
. . . .

...... . .. ..

. 4.4.,.4_. , , .- . ,.....e s .w. c:'d sv.s.e .'a- a- .~.~,..'e...ad. "" 'e e...-c.e..":, ' . . . . . .,. . . - - ... . . . . . . - . .

....-.4^. a..d c ...- o.' ( ." . C ) s.us . r. . "...a. "_. C s.vs .e. .i - de s i c. .e d. .o4 4...e . . a .-
. .... . -,

y . o ~. 3 ' e . e .' .'..' cw .' . .g -- m . .

c _4 4 4 . . . r:n-
=

. - . . - .

o con::oL F2d
o p:cride level rate control
o isciate the =ain stea: and =ain feed line of a de.cressuri:ed stea:

c, a... e . a . .-.

o cent:cl the at:0 spheric dump valve.

F.anual initiation of the syste= is acco:plisned by depressing two =anual

::ip switebes. ':'ne use of two switenes per=its testing of the ::1p switches

and also reduces the possibility of accidental =anual initiation. A =anual

reset switch is ::crided; this switch functicas not b..1v as a svste= reseto. . .

but also as a sv. ste= bv.'cass. Coe:ation of this =anua;. reset (bv. r. as s ) .cush,
. .

.w,....o..
. . .

e .4.., u. g.. ...n e .a .s. a. n . c ... ..t- .og.-4 s .,c.g as a . 4.. 2 ..a.4 4.n.
,

.C n e. g.. . ... . . .. ...y . v .. .... . ..,
,

,. . X .4 .e .. . . . ..

o k. 4. .* * a ../e .w. .4- .s ,. . 6. e . 4 w... c ,.. ec .s ....; a S.. .
.w, s . 4. . w. 4.e....,e ..a.f w -. . .. .. ... ..

d , . . . e g a a. 4 .w. ,. , c: . a .s w. e .. .t e. .4e. w, (e..w w... ...ew..., ... .%..
,

y... . . .. w... v ...f .w. ... ..

,--- y- 3 .-e.4,. . . . . . . . , , e...4. , . . , a ,g * --* 3%4 s..
--- - -- - -- - - - - - -- '--- *. . c r --

... .i e ..e ."le 4 d *.o.w s a .e .1 .4n* .. .? e) 4.s.s. '."'%.1 4.e.
e g ..,. . s e e. a o e. ,. ,. .... ... .ew . w . .; .

4 s a C .. - * .I .' a .*. e d .^ V. -Si*3s ..# ..n...".3' .'.'*..'..#..c, 1 .^ . 4 ". . " . ' . * b. a. .'...'*..ia~..'..y** *. . . ..-y

.e. .' c. . . a .'. .' e - .- s , ~ ~. e , . y-- ' ,3 4 - w .' .' -=.".e.-.._'.a. .="...=..3 . . .' f ..,,.d. 4.a -
. . . a. * . . ..

-

g:......c e . .4.4- 4 .s g . .c...... e *. . . e. .^ *** ~ . . ~ '. .a...'....". . -.. .g - . . . . .. --rga .y . g. . . . . .
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Cha.nnel bv..= asses exist in the EFIC sv.ste: at the ?.ancho Seco clant to.

allow testi.r of the initiation logic, and are knhn as raintenance h.v asses.s .

Oniv. ene channel at a - ti=e is allowed in test and this is ensured bv -

.

electrical interlock.

Status light indicatica is provided for the TJIC syste: (bypas s , - tes t ,

tripped, etc.); however, no annunciation is p:cvided for the :eset (override)

conditica of re=oving the trip fro: both buses so long as a fqu trip continues

to ex'ist.

| '"he capability to =cniter systs: cperation is p:Ovided by direct position
l

| indicatien (cpen-shut) fc: all automatically cperated and re=cte =anual,

p:ver--epe:ated valves as well as the f ollowing :
.

o high steam generato: level (for SGA and SG3)
o icw'stea: generate: level (f or SGA and SGS)
c ice source wate level
o icw Ed pu=p discharge pressure (pu=p ?-318 and ?-319)
o low Ed cu=o. suction pressure (n. u=o. 2-31S and-P-319).

o stea line valves EV-20569, EV-20596, and EV-30801 closed.

At present, de P.ancno Seco Technical S ecificaticas reg.: ire the.

aute atic Ed actuatica control loc.ic to be tested =cnthiv. and calibrated once
every 18 =0nths. Future test regai:e ents are p:cposed to be =entcly en the

-?!C signals and circuits, with an 15-month calibration interval.
.

3.2.2 Conclusion

~

Based en tre evaluation in Section 3.2.1, it is cenclufed that the

initiatica signals, logic, and associated circuitry of the Ed syste= at the

F.ancho seco =. lant c==:l.v with tne lon,-ter: safetv. n:ade rer.: ire =ents of.

Se:tica 2.1.7.a of C.:20-057 8 [3] and the subsercent clarificatien issued by

' te S?.C wi .n the f ollowing exception::

; an.. . . . . a . .n. . .g ..n.a.2,2. . ,y., ..,.~....a:,.....ea ._. e gn.- .,, , s....e.. . . . . . ,... . g... -- . .

a < .. .a.a
E

.. .,..=w e e e e .m G = een e a .. ...._

e
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, . ., . ~ . . , . Cc. . ,a, .. .:, .~w .a . .

'

3.3.1 Ivaluatien
.

One perfor=ance of t.~.e Ed system at the F.an=no seco plant can be assessed

by indicatien of 124 flow, stea generato startup range level, steam generate:

cperating range level, Ed syste: valve position, and Ed pt=p status.
.

The P.ancho seco plant has one Ed flev c.annel per steam generate: wnich
is a sonic flow device located downstret= of any c: css connect to ensure

indica:icn cf A.?"4 flow delivered to each stea: generater. One present flev
3

indication systa= is cont:cl g:sde; however, the *icensee has agreed to
...,'2 a d .' .'. .'. a. .. a. . . . s a .' a. .v, 7. a .=. ocw a.- s"- .'v ."w.- e .* ". .".' .v .e . .a. .- .O , a..' .w-r......

-- ' a
, fr, . .

a.a. .a . ' ..a1 g a.a . .y 3 a g,. c ..... _ , . _ . , . , a. ,:n ,.. . c. . < . - . . - . . ._. . . c . . . . e . : ,. . , a n,._u., ,... .. . .. ... . . , . . 2. ..._ . .

.,,_ .e...a -..
,. .s . s . . . . .w..
.

24 flew rate is chan .el checked =cnthly, and calibrated each refueling
cu ac.e.

.

...a.e C . , , s 4 ~.,.
-

. . . . .

< . . . . .
.e. ~-,w. ..n. ' .' a '. .c . d o a. s ~. c . a. e . b = .' c . , *. .- - a. -" .' . e m e . . '.sn..,. e . g g e.n. . n.. '.

'

c. . n
3

cf NUP2G-0578, Section 2.1.7.b, and the sucsequent clarificaticn issued b.v the
NRC. In c ce: to cc= ply with these require =ents, a second safety-grade E4
ficv indicatica cha .nel per steam generator should be installed, and the

present syste= upgraded to =eet the require:ents established in h'JF2G-0737,

S*.*'.*,,..'C.. . . . . . ' . . ' .* . ' . - - .= .=' A''X' a"'. ' 'n' .' .' ''.'- X.
-

.. . s.~.a.~ ~en*. a. ...; .

3. . s.r C.s v. Ca. C.o% 3 S r.w.a. G.r.h.re.n= m. R y .. e e h-w, C,. m. C s,s. s a. . .a.

.e.,, .e a.: c. a. . . a . a . . .'. e v e .' ..a.s..-" e..~ .i.-... .e F=.. .o se.ca, . ' * . . . c . . . .e .d .e . .e..
' -

. f

3 .s,.... 3.3.a. ne gve V.ide .a.".ye a..# .#-"..* s a .#. a. .V" .* .* #.a
e a

2 3 . w .....e.."..a. .l e v a. .'* **. ... y

. . a . ' . ~. e . ('= .. .< ~. . c t ' d e .'.~.a'.=.'.., C... v.', a . a. c . .E . . .' . . ) .c . .- e a <..' . .c. . =. .=. _-
m -... ..r . . f . .. w . .

c. a . . a. = .^ . . . .. a. c a. - a. . s .' . . . . a- .- ~.".de .'..r". .a- . .#...".- r r t' -.c.....a..'. r+.. .r.r - ".
'

. . - . . r . . -. - -. ..

- . a,. . e .- e .. e . . e s .= v. d a. . a .: e a...d. ..a.--'v ... a. ...e. . .'. . =..= ... e. . e - :...a..=. ..-'
. .. .: .

-=
.

* '.. ..

and will have local indication in tne FrIC cabinet, as well as redandan

..:4 a. r. . s .4
.w..e - .. . ... .i ...

.. .. . .. . . . . . .w .

. . .*a-
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The following sensor instrenents will be available for each steam generate::
Pange-

Tvre 1;o . (inches of water)

Wice Fange 1 0-650
Wide Range 2 0-292
start-up :ar:cw Range 2 0-250

(3 3 5-in level)
Lo. Nar:cw Pange 4 0-100

(235-in level)
Wide Fange 4 0-394--

(402-in level)
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4. CDCSIONS
.

Ba sed on the evaluatica in Section 3.2.1, it' is concluded that the '

initiatien signals, icgic, and associated circuitry of the auxiliary feedwater

(1E4) systen at the ?.ancho Sece plant cc: ply with the long-ter=, safety-;:ade

require =ents of Secticn 2.1.7.a of NUFM-0575 [3] and the subsequent
clarificatica issued by the NFC with the fcileving enception:

..

o No annunciation is p:cvided fc: the everride of the 154 syste auto =atic
4 n.4 . 4..a 4o.. ..

rne present 124 flew indication does not neet the long-ter=, safety-grade

requirements of Secticn 2.1.7.5 cf N'JFM-0575 and the subsequent cl:.rification

issued by the NPC:

o In order to ec= ply with these requirecents, a second safety-;:ade AEd
flow indication #->nnel per stes: generator should be installed, and
the present system upgraded to :eet the require =ents established in
NUPE-073 7, Section II.2.1.2 fc: 2.abceck & Wilecx generators.
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