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SM'ETY Fc:AiUR£S .~Cil.!,\i iml S'fSiC::-1 

1. 0 ~EFEi\E'ICES 2.0 

1.1 JrJwlngs ;ppiica~le for C~QrJt~:n 2.0 

1.2 CpP.rating ?r=cedures .~ pplicJ!Jle for Co~r~:icn 2.0 

1.; '·1anufacturers' Ir.s:.r-Jc:.icn 'Janu:~ls 3.0 

1.5 Cur~es, 7ables, etc. 3.0 

J .O ?QCC£~U~£S 

J.1 SFAS S~!r:~o 

.!.2 C;:er!ti-on C•Jrinc; :rcr::-.al =\CS St.lr:uo 

.1.3 'lor:~a1 Operation 

J • .: Coer;!~ ion Juring ::orr. an "CS ~hu t:c~~n 

ii t 1e ':o. 

·:a 1 ve Li r.e-Up A 

'I a 1 ve Line-Up Si ;na :.ure She:! t a 

Star:uo Sr~al.:er L!ne-Uo c 

.· 
1.0 

.!.0 

.1.0 

7.0 

a.o 
3.0 

10.0 

11.0 

12.0 
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UIHi £2 OPE~Tr:IG PROCEDURE 2105-1.3 

S"FETY FEAiURES ..\CTUATIG:I SYST:::-1 

1.1 Crlwings ;~pliclble for Cpar!ti on. 

1091, Shae~s 1 thr~ugh 199. 

08047750, !3~ Fil2 i07-Q2-G322. 

2105-1.3 
?.e•1ision 0 
04/09/77 ... 

1.1.3 ~clctor ?ressur~ ~nJlog Su~sys~a, ~hann~l l, eat1ey ~eter Co. 

Sch~~ar.ic ~8047775, a~~ Fii~ ;07-G2-C310. 

Sche,atic C2C47776, 33R File =Ql-JS-0811. 

1.1.5 Sche':latic Oia<;rlr:! of r~·.1er :!ldng l1d indicl~bn Channel 1, 

3ailey ~e~er Co. Sc~e~a~ic ~2C47773, S&~ File =07-~9-]815. 

1.1.7 Sche~atic Dia9rJm of ?ewer Wiring Jnd indiclt!on Ch~nnel 2, 

Bailey Yeter Co. Sche~a~ic :E047779, 5&R File •07-C~-~813. 

1.1.3 ~che:r.Jtic Didgrlm of 'c••er :lidng -:::~nnel ~. 3tli1·:y :.'e~u Co. 

Sche~~tic 08047780, 9&R Fiie ~07·C~-CS14. 

1.2 Cceratin~ ?rocecures ;~p1icJb1e for O~er!:ion. 

1.2.1 2102-1.3 ~nit StJrt-UP. 

1.2.2 2102-2.1 ?ower CoerJtions . 

1.2.3 2102-3.1 Uni: Shut~own . 

1.2.J 2107-1.2 Ciass 1~ ::lectricJ1 S1s:c~. 

[tL 

194 087 
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-----~~~~~~~~--------------------------------~-------------------------------

. I 
/r •. • 
(! f .J, 

•* _;>...._. 
MR 2 3 :319 

1.3 :1anufacturers' Instruction :·!anuals. 

1.3.1 Bailey :·!et~r Ccr.:pany, ~lucleu Instr~r::er.tation ·!nd q~:!c:or 

(Soec 1). 

1.J System Descrlpttons. 

1.4.1 Saf~ty features ,;ctuaUon Sys:em. Inccx :1o. :o. 
1.4. 2 Class IE Elec:rkJt int!=x ::o. 59. 

1.5 C.Jr•:es, Tai::ltes, Etc. 

::one. 

2.0 LIMITS A~O ?RECAUi!CUS 

2.1 The associated £r:gineered Saf~~y Fea~ur·o:s s_,s::.e:ns are .;c:ua;:~1 if 

t· .. ,c cf the three chanr.~ls for ~~ac:or 9ui1di:ig isolation ~nd Cc'Jl ing 

Safaty (£:;:er~ency) !njec:ion, or ~eac:or auild~nt; Spr·ay irio. 

2.2 [fa ~B Isolation !nd Cootir.g Channel :ri~ped lu:c~~tic~l:y or ls 

tripped m~nually, the same Saf~:y injection Channel ~i1i ~e ~c:~at~d. 

2.3 Removing an Essential ~odule in :he Bistable Cabinets 12!, 125 or 

125 will cJuse a Safety Inje":tion Chann~i trip. 

2.4 ?lacing :he Pressure Test ~odule, locat~d in :he 5is:aole Cabine:s, 

in a condition other than "CP!:~iE" \'iill cause a Sdfety !nject~on 

Channel Trip. 

2.5 Opening a Vit31 ?:wer ~re:!ker :o the Sis:able or Relay Cabinets 

will cJuse a chJnnel trip. 

2.5 All Safety Injection Channels rr.ust be by;nssed \·then RC ?ressure is 

bet·.·1e!!n 1320 ps~g and 1550 ps~g to pre·,cnt in.H!vi!r:i!nt ac::;.:s:icn cf 

Safety t~je~tion . 

3.0 
194 088 
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2.7 The Engir.e~red Safety Fea~ures ~ctua~ion Sy~~em tns:r~~entation 

rnust be operable ~er T. S. 3.3.2. t in the 7-0~es ~etir.ated in 7able 

3. 3-3. if Jn Sr~S c~annet or Jctuaticn is ino?cr;ble ~he re~uir~7cnt 

tir.:e frlri:e. 

3.0 PR~~E~UIS!TES 

Initial each Step U~cn Satisflctory Ccr~ietion. 

__ 3. 1 Control ;::c~·1cr is en~rgL:~d ;:>er !j;::~n ·.!i.< C. 

__ 3.2 tnstr~~ent ~alioraticn is c~rrent per 2302-R2, 2302-?.11 Jnd 

2:!02-iHO. 

__ 3.4 ~!net 13 iest ~.-.itc~es ue OFF • 

.!.0 P~OCE::t:RE 

J.t Stu:-Up. 

will recei~~ Jn ES sf;nal :o go to i:i Safety F~!:~~es StJtus. 

?rtor :~ shut~o~n ESF ~~~os ~~s t ~e in ~ULL-TO-L~CK, an~ 

~al~es ;>laced in their desired ;:>osi:icns and :~e 3ssoc i J:e~ 

bre~ker at :~e ~CC or SUS is c:en. 

__ <1.1.1 ~= eacn 3istable Cabinc: (124 , 125 and 125 CCMPLETE tne 

folicwing: 

__ 4.1.1.1 vanual trio ~~yso'li:ch is in ~U iO and :he <.ey is r!?'"'O'I'.!d. 

__ .1.1.1.2 ihe ?res;<Jre 7est ~,.o<!:.:le is in 'JFE:?.AiE. 

__ 4.1. 1. 3 ..\11 ci r::Ji: !::re31:e!"S on :.r:e ?:-..:r :; stri~u:ion ?Jncl are 

c:1: 

J.O 

194 08 9 
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a. System AC 

2105-1.3 
~evision 2 
10/Z5/7P. ~FR '{3' '"::13 

.• 

b. System DC 

c. System Fan 

__ 4.1.1.4 Indicati'lg ?~ncl L~rps are r.onal as iolio,1s: 

a. Vital Power 0~ L!no is ~ri~ht. 

b. Fan Fai~~rc LJ~~ is dim. 

c. RC Fres$ure i!1st L.!~"P is dim. 

A.l.l.S ihe +15'/DC and -15\'tlC r:~\1er ~u;;o1y .~C :'c·;er ~\·:i~t:~·!S ue 

0~, and the OU~Cu: -c~QrS in~~CJ te 15 volts. 

__ 4.1.1.6 The Auxiliary R~lay i-'ocui ~ La..,ps 1re CFF (.! ;:.t: r c.1tinet) . 

__ 4.1.2 ?.ESET each ?.e;.: :or Suilc.!ing : sola ti on ;nli Cool in!,; ( ~3 

l!.C) Channel (:o;:al of 6), a: ?.1nel :!, by DL?()ESS:::G the 

Green, "?ROTECTiO~ FU~CTiC~ FULLY E'~JLE" ~ushbut :ons and 

VERIFY that the ;>us"~:Jt:cn !:act:1 ir;hts .:nerqL:e. 

4. 1. 3 vt:q!FY that the ~Jnel 3 indicat ion for qe l~C is as 

follows for each channel . 

• 1 PROTECTIVE FiJ:lCTiO:: FULLY c;;..ELED ":.rean"- lit • 

• 3 DEFEAT ?E~:·ili ·•:.;hi:e" - extingui:hed . 

. 4 DEFEAT ";.n-ber" - extinguished • 

. 5 DEFEAT RESET "Green"- lit . 

. 6 GROUP RESET "~hite" - lit. 

__ 4.1.4 At Panel 3 5YPASS e ~ch ~er~ency Injec t ion Channel by 

DE?RESS I :IG the ; r:!:er 3YP~SS pushbut !on fer C~3r.ne 1 s 

(total of 6). 

194 D9o 
5.0 



__ 4.1.5 

__ .1.1.6 

2105-1.3 
Revision 0 
0"-/09/77 

..., 
I 

"'. , J I' .. 
f...l·-1,; 

VE~IFY. that the ?anal 3 indication for Emergency Cor·Et ~FR 2 3 ·~'9 

Injection is as follc:1s for each channel . 

• 1 PROTECTIVE FWICil 011 FULLY c:;.sLEO "Green" · ext~ nc;ui shed • 

• 2 CH.;:mEL TiH?P£0 "Slue" · lit • 

• 3 S'f?ASS ?::=.:·IIi ':.;hite" - lit . 

• .1 6YrASS "~:nber" · 1 it . 

• 5 S':'?,SS RESET PE?.:·l!i ''illlite" · extinguished . 

. 6 BYPASS RESET "Green" - ext~nguished . 

• 7 G~OUP ~E:SEi ''i;h I te" • 1 I:. 

1E~IFY the following SF~S, =1nel 13 !nd!cations: 

.1 Channel and :·'anual indica:i~g 1 ic;ht ;:;c~ter indica:ing 

!~mos, ''51/~C __ " are Cil (3 l.!ms :.:l:.!l) • 

. 2 Safety Injection "~C T~:?/9iST~EL£/3i 1, 2, 3 

~c:~ation A 3nd 3 SLUE la~os are 0~ (5 l1~os). 

Grouo 1/2/3, "~UiO" (blue) iarnos Jre OFF (lS l1~~s} . 

. ~ Safe~y inj~c:ion ~c:ua:icn .; and 3, Char.~el 1/2/ 3, 

Group 1/2/3, "TEST" (orange) lames are OFF (18 

lar::os) • 

. 5 ~S isolation and Cooling, Channel 1/2/3, 7~!? la~os 

are OFF (6 lames) • 

. 6 qg isolation and Cooling C~annel l /2/3, Group 

1/2/3, "AUTO" (bl~e) laros are OFF (18 1ar::ps) . 

. i ~S lsolat!on and Cooling Channel 1/2/3, Grouo 1/2/ 3, 

"TEST" {or1nge) la~ps are OFF {18 i!~os) • 

. 8 qs SorJy, Channel 1/2/3 "i~ !?" ( bl~e) l1mos 1re OFF 

( 6 1 a::~ps). 

6.0 



4. 1. 7 

A~~ :! 3 

21CS-1.3 
;~·ns ion 
06/CS/ii 

• 9 SAFEiY r:1JECTI01l :)A::UAL ACTUATIC:I Group 1/2/3 ( ~l ue) 

lamps are OFF (5 1~~ps) . 

• 10 ~8 !sol3tion and Cooling ~anu31 ~ct~a:ian Group 

1/2/3 (blue) la~ps are OFF (6 1ar.ps). 

lamps). 

At each ActiHtion' s C.l~inets o:.:o~r··,e :h-1t all li']hts 

outside and lbo~e :he cabinet ~oors are G~ exc2ot the :nes 

labeled: aS-?-ln (3) , 6;X/RC __ , ~3/RC __ , iB-1 /~C __ , 

TS-i/R __ • 

::OTE: . ESF ~quip~Ent r.~y new be ~laced in s~r~ice as 

required·for ~CS 5tar:up. 

~.2 Operation Dudng ::orr..al ~CS Stut-up. 

J . 2.1 

the following ir.dicat~cns: 

• 1 o'f?~SS ::\ESET ?E;:HT ":\hi t.e' 1 a:::p !;O~S r.:: ~or ~a::h 

Safety :n;ect!cn Cha~nel {6 la7ps) • 

• 2 C:~I:IEL i~:??£D "Slue' ldrnp for each Safety !n,:ec:ion 

Channel extinguishes { 6 l~rnos) • 

• 3 ?anel 13 RC TiU? S!Si.lBL::, 5i1, 2, 3 "~lue" lar:1ps 

are OFF (6 lar:1ps). 

4.2.2 DE?RESS the 5Y?ASS ~ESET ~Gre!n" push~ut:cn en ~ar.el 3 

fo r each Safety !njec:i~n Channel for ~ct~at!on A and a 

(6 total). 

__ 11.2.3 'IEi\IF'f the following after 3PASS RESET: 

• 1 SY?ASS ~E5ET ~ushbu:ton backlights lit . 

• 2 ?ROTECTiCU FU~CriC~ FULLY E~ASLED backlishts lit. 

7.0 
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__ -1.2.4 

__ -1.2.5 

2105-1.3 I.?Ti 2 3 'jl~ 
Revision 0 
04/09/77 

.J Annunicators 11.A3 Jnd 13.A9, SJfety !nji!c~icn ·:~·~ 

Sypassed, will ala~. 

NOH:: ~hen ~CS pressure is gr~~t~r than 1845 

. psig the 3Y?ASS ?Ei\:.,IT "iihi te" lJmps (6 

total) will ex~inguish, and annunicJtors 

13.A3 and 1J.A9 will clear. [f the 3ypass 

is not r~oved ~rior to exce~ding le~S 

psig. it will au::c~a~ically r~s~t. 

At tr.e 3istable CJ~inets 114, 125, ~nd 125 ?QESS the 

out~ut ~~ory rese: ~ushbutton on each ~istJble and 

OSSE~VE that the out;lUt :::!:mary 1Jo::P c;ces fret:! ~right to 

dim (2 per cabinet, 6 ~otal). 

?~ESS the output :::~mor:t r~set pushbutton and CES~=i'!E ~hat 

~he out~ut r::err.cry 1~:;1;, ']ces frcm bright to dim for· the 

320 ~si ~istabl~s in CJ~ ir.ets i2l and 125. 

J, 3 'lo~al Co~ra:i on. 

Our:ng no~al unit ocera:::on ~he Sr~S channels ~ill r~"'ain in :he 

?=iOECT: O:I FIJ':CTiC:I F:.JLLY C~SL:il con..1i t icn '?XC'!;lt during -ain::enance 

or testing .. ,ni d1 • ..,ill be requ i r~d to cer:-ons t.ra te the s:1s te"'S abi 1 i ty 

to actuate when required. 

J.l Ooen:ion During 'lor.::al ~CS Shutdo~m. 

__ l.4.1 

__ a . ~.2 

__ .1,4.3 

i he ~eactor is in P-ot Shut~cwn ~rior to inf~~ating cool dc~n. 

~he~ RCS pr~s~ur~ decr~a~es to less t~an 1820 psiq , 

CBSE~'JE that :he 3'f?ASS ?E~:~IT •::h i :.~" l it;hts for e3ch 

Safe~y Injection Channel are l i t. 

5~fore ~CS pressure d~~ r~ases to 16Su psig, ?~ESS the 

oY?ASS ''anber" ;lu~h~u::on on r.!r.el 3 for eac:1 So!f~ty 

inject ion Channel. 

8.0 

.I . 

. 
·~ 



__ 4.~.4 

__ .! • .1.5 

t t -__ ..... . o 

{.:,J 
({..' 

21 o:-1. 3 ~rR " =· : .. •: 
~~v ision 0 
0.1/09/]i 

.• 

OBSERVE the following Panel 3 indication for ~he :afety 

Injection Channels: 

• 1 PROTECTION FU:lCTICU FULU £:;.:.3L::J "~reen" 1 ights 

extinguish • 

• 2 BYPASS RESET 'gre~n· la~os ox:inguish • 

• 3 BYPASS "amtl!:-" 1-!T>ps are lit. 

As RCS ;lressur'.! ~ecre~ses t:eiow 15CO ;lSig CBSC:i\'/E :he 

following indicat:ons for Saf~~y rn;ect ion: 

.1 CHAII:IEL i rt lrPED "~lue·· iar.:os are 1i t for e!ch c!':annel. 

.2 6YP~SS RESET ?£?-!~!T ".~hite" l.!mps are extinguished • 

• 3 Plnel 13, RC iRI?, 3is:able, BT 1/2/3 "blue" la%ps 

are 1i t. 

from the Sr~S. 

9.0 



·:11-Je 'lo. 

35-'/146 

Y:-1- '122 

Y~-'123 

YH-1140 

35-'1147 

'f:!-V25 

Y:·l-123 

aS- '1148 

'fM- '130 

Y~-VJl 

'f:-t-'139 

.\??E~IO IX A 

Si.\~ii;P '1.\L'/E U~IE-UP 

Description 

Channel 1 RS !solation '/.llve 

!ns~r~~ent Shutoff for 35-PS-325; 

Ins:r•.:ment Shutoff for BS-?S-32So 

!nstr.:~ent Shutoff for ~S-?5-3259 

Instru~ent Shutoff for as-~S-3997 

Channel 2 RB tsold:ion Val~e 

Instr~rr.ent Sh~toff for SS-?S-325~ 

:nstr~~ent Shu~off for SS-PS-3257 

!ns:r~~ent Shutof: for ~S-?~-32SO 

Channel 3 ~S :sola:ion 1alve 

!nstru~ent Shutoff for SS-?$-lZSS 

!nstrJment Shutoff for :S-'S-3253 

:nstrJ~ent Shutoff for aS-PS-3251 

Instrument Shutoff for SS-?S-3939 

10.0 

?osi~ion 

OPE~I 

OP£:-1 

CPE~I 

OPEN 

CPEN 

CPEN 

2105-1.3 
~evision 0 
0~/09/ ii ... 

Ini ti a 1 

-·~ 



2105-1.3 
Revision 0 
0~/09/77 

Signatures of those perfonning/super•tising val ·1e line-up 

'Ia 1 'le line-up S lgna ture Sheet 

... 



. - .-

?ane 1 Breaker 

2-lV 

2-1V 

2-1'1 

2-lV 

2-lV 

2-lV 

2-lV 

2-2V 

2-ZV 

2-2'/ 

2.-2'1 

2-2'1 

2-2V 

2-2'1 

2-JV 

2-JV 

2-3V 

2-JV 

2·3V 

OCC-lA 

OCC-2A 

2 

19 

15 

5 

6 

12 

14 

2 

5 

15 

3 

1a 

13 

14 

2 

3 

20 

6 

7 

22 

19 

(,(~ 
21 OS- L 3 t,;; :: :: ·:1'9 . 
Revision 0 

J ) 

04/09/7i ... 

A?P£1101:< C ... 

ST.l.RTUP BREAKER U:IE-UP 

~escription Posi~ion Initial 

Cab 133 Safety Inj. Channel 1.\ CLOSED 

Cab 133 RB 1&C Channel lA CLOSED 

Cab 201 Safety Inj. Channel 18 CLOSED 

Cab 201 ~S !&C Channel 13 CLOSED 

Cab 12~ Safety Inj. Channel lASS CLOSED 

~ctuation A ~elay CJb lights 
and Fans CLOSED 

PJnel 13 Ac:~ation A tndicatino 
1 ights - CLOSED 

Cab 198 SJfety Inj. Channel 2A CLOSED 

C3b 198 ~B I~C Channel 2A CLOSED 

Cab 202 Safety Inj. :hannel 29 CLOSED 

Cab 202 RS IJC C~annel 29 CL0SED 

Cab 125 Safe~y Inj. C~annei 2~~8 CLOSED 

Actuation B ~elay Cab lights 
and Fans CLOSED 

Panel 13 Actuation 3 Indicating 
lights CLOSED 

Cab 199 Safety Inj. Channel 3A CLOSED 

Cab 199 ~8 13C Channel 3A CLOSED 

Cab 203 Safety Inj. Channel 38 CLOSED 

Cab 203 RB l&C Channel 38 CLOSED 

Cab 126 Safety Inj. Channel 3ASB CLOSED 

Cab 200 Actua:ion A Manual CLOSED 

CJb 20~ ~Ct~at ion e ~anual CLOSEO I 9 4..,..--
097 

12.0 
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