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rnREE HI LE I SL;:;o ::UCI.E;lR S 7 AT! Ci: 

UfllT i2 OPE?.AiJ:lG PROCEDURE 2104-1.3 

DECAY HEAT P.E:<~O'IAL S'iSiEM 
1 • 0 REFEREIICES 

1.1 Drawings Applicable for Operation. 

1.1.1 Burns & Roe Flow Diagrams. 

1. Reactor Coolant :·!.lke-Up ?urification (?02'l}. 

.1, 

,. 
' 

'] .. . 
' . 

1. "i03 · 1.•~ RC f' · ~; C.·.:· ·. ;._. n. 

2. 2iC2-3 . 1 L'·d t 5! ~~cl.-·111 . 

3. 2102-3.2 L'ni t C.cl 4
;: •• n. 

' / 

. : ... 

9. 2203-1.7 Ri'ler ::att!r Syste;,; Fai lur·e. 

1.3 Syst~~ ~escriptions 

1. D~cay l!~at i\e~c'lal Syste::t (!ndex ::o. 20} 

I ' 

\ 
i • 

2. ()~c.ly Heat Cl oscd Ceo 1i ng i:a tet S:ts :~-;: {I ~dex ::o. 29 ) 

3. S~~nt Fuel ?ool Cooling Syit.::n (Ir.de~ ::o. 21} 

oc pur.:j)s a~d C2cay H~H S;s t '1:11, Figure 1. 

~ lt}~-1. 3 
Revision 3 
11/07177 

... 

. ' . ; . 

2. " . . . "C " . t. - -:.: ' •J 0."' • · • l!:..i :r;~';l-;::lnt r.:'.l'il" ~~·essut'(! ~'.lnng o;:~r:1 ion or~ .. ~J~- :7.:1~?06 

no ?.C pt.~~s op~r·:~ ~ i ;;g, F i ·J~.:r·e 2. 

POOR ORIGUU~~ 
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~ I 
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3. Reactor cool .2nt :·:atu l~vel required to a•Joid vortex fon;o..ltion 

11nd provi~e the :IPSH required for OH pur.:ps , Figure 3. . .. 
2.0 LIMITS A~D PRECAUTIO~S 

2. 1 Equipment 

1. Oo not ~xc~ed a ma:drnu:n DB Pump b~al'ing tc:~p·~ra turc of 180°F. 

7. 

1. ' ;. t . ! ! ,. 

'.! 

"'· •• • I j' • 

· I , .. 3 • t 

rf'S';:irt i; ullo: .. ;d 1t!: ·~ c· ~·:;~ .Jtoc· s:::•'Jr '. :;:.~ ··:t•J,. ·~ c!r'J!)S 

L~lc:·l 3° t: o f tl:c1 ll·)c'!;' ll o;:,~ r .ctin~ '.•-;>.:!t'·!'•. :·~. 

(' . ·'? t o • If 
/'\ • ":,H-S-T!1, 

;3). 

7. Ensuc·c that the :::c·dn!..m .!llo ... able f~')\t per D.H. •:oolcr· of 3/50 

G?~ is not ~~ce~d~d . (DH l-Fl1,2, l ~cated on ~Jn~1 ?8). 

8. 5efore initL:~ing cool!niJ ·.:.:c !:er flo:: t:'ll either side of O.H. 

9. 

coolers '.!OS u:·e t'1at the c--ol~r·:; -1nd -lll c:mr:ecting piping is 

fill ed and vent~d. 

\:h~n c!nr.g!niJ flc·.1 on ei::lt!t' si~n of tn~ O.H . coole:l's ~: nsure 

thJ t th~ ~.1 :d -·.;·, ~ 11 o:· .. )!) 1 -~ ·- 'JO i i::l' f1 0'.'1 n i SJ {:(il) is no t 

3.0 
193 207 
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10. Ensure that the flush 1·1ater supply to the decay heH p•J:;lp ... 
mechanical seal does not exce~d sao PSIG as read on PI 464 t 

466 located on Panel #8, (Computer points 115 ~ 116). 

11. Ensure that the return pr~ssure from the tr.~chan i ca 1 sea 1 

cyclone separdtor does not exceed 3~0 ?SICi. Since the seal 

... . ""' 
... . · - '· t . ~ 

;:r:d 2 ~n cco1.::nt 

,) {' :i }. 

. : . : .. •.J ._; ' I 

. . : :..:: ~ :.:) 

. .. 
• !'" 

" 

.. :. 1 .. :a 

' . • 1 • 

f ~ • ; i 1 

'r .. ·-.: .~ 

:,odiu::l h,i'G roxi l!~ st:>:"".;ga t:1n< ir: , t':~ ~~ . .:~y :i~·1t =' : : ': .. ,1 

System by ch~ding closed CH-'!3f.. er.d .3B. 

2.2 Ad~inistrat!vc 

1. Do Mt operate CH p•tn?s in t he r .:d r C'.: 1 at ion ;r.ode ;or :::6re 

than 10 minutes wilhJut ccoling ~at~r cut in to coolers. 

2. S!1o:sld pu;-;p cavitation o·:c:.~r or if a high f l.::~·: alar;:t :tnnuciat2s 

(3750 GPi!) tht·ottle d~.:.1y i:~at cool~r rl iscP..'l.rge valv~s DH'.'-1 28 

.'VB. 

3. 

1 and 2. 

t 

i 
I 

... ~ 
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4. Ensure th<lt acs pressure is rr-.aintai:li>d <l ~C 'Ie :hat s!:o:·.n on 

Figure 2 to prevent the for::-ation of a st~a;n b'.lbble at tiie 

highest point of the 36" reactor coolln t piping. 

5. Hhen operating the decay h~at syste:n si:nult.1r.eo~sly :1ith the 

RC p•:r.~ps ensure that the r.:lxit.~•Jm ~C ;>re.>su,·e for ·;arious RC 

.. 
• . 

. \ .) 

I. , - ~ :. 1 

. ') 

-... . ··1. 

10. Fo 11 c·.:: ::g sys t~;n CoJ l.!o:.n , ~::e R. C. 5ys to::r. ·.-d 1l C"! : :-·-:;; i ~d at 

12. 

13. 

spo::d fi"!d in the Tech. S,;!!cs. 

or the 2:·:sr ~li11 ~ :·:!i n i u:o t".~ n :i•:m~ .9 3 ..., 
:-~hen c! ra1ni•tg the :\'=S f :ll' ~CS cn-;: ,,"n t r~~~i r, i:l:.Jr'r! fg9 

POOR ORIGINAL 

.. 
~·· 
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4 to pr·cvent vortex for-r.:ation and possible loss of suction to t he 

CHR pumps 

llQ!I: 

... 
This is to prevent the accidental flooding of the 

R.C. System during con:por.ent maintenance ~·1hen R.C. 

System level is reduced. 

14. ::hen the OHR Syst~m is in Oj)~r·ation, ·,Jit'1out any KCP 's opc:rat~ng, 

' ' . . 

17. ::'liie c;e:r::!.ing in ti.~ E.S. o. .J.:~ ·!::su.-i! t!:;; t · .. r.~n tit~ :::. ~r 

lc~-l~w l2vel al ar~ ann~nciJtes , ( a~?rox. 7 ft. frc, bottcm of 

t~nk) , the clecJy iu~at pui'lp suction aut.::::atically shifts frc.'li 

the a:~sT to t he RB sump !>y t~e o;>·::ning of ~H-'/l:.'-/B . ~-lh.:n CH-

'J6:..;s ar·e fu ll op.:n, CLOSE C!i- '!SA/9. Fai!ur·e to tr3nsfer 

suction will result in loss of ECC !nj~ction . 

3.0 ?~£sE:V!S! TES (InJi~at~ satisfJc~Jry c~•~1~~i?n ~Y Initialing ~~ch 

step) 

\'OO'f 0\\\G\t\~\. 19 3 21 o 

... 

. 
-~ 
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3.1__ The Reactor Coolant System is cooled ~c~·m to approxir.:ate ly ... 

250°F and depress~rized to <320 PSIG. 

3 . 2 The decay heat closed cooling \·later system is operating per 

.operating pr."lcedure 2104-3.3 ( DC-VSA/ B. Inlet 'lal'les to the 

decay hedt r .;ro'la l .:oo1.!t·s are open 1nd DC-'/73,\(3) is throttl ~d 

. . ' .. ·.,• ·.y .. .. . .. . ~ t. : ) , '• '} , !:, ·'· 
~:,: ·~ ·.i l 1 ...... - ' ,: ;) . ' . ! ~ 

.. :, .... . J ' I 

1. ·:i?_;;'/- Er.g. <:.~ f~ty !iJ S!.t?::l •:al.·'S ;:CC 2-liF.i\. 

F..S. '/Jives :·:.>to r Con::·ol Cen ter 

Contai!';~~n t '/~s~el. 

{2) Unit 31'11:) 
w .. - C:!-'ISA - Cc:c.:;,- :~~1 t s ~,c~~c n fr~m !!:;<;T, 

(3) Un it 1. c rlo - CH-'!EA - P..B. St.r:;> ;; .cir•_u l ·tticn $!.#c tion. 

( 4) Unit IGF l'H-IJ7A D.H. !i-?-lt E:-ch.-,:Jg~ ,· ~~ :;cttl·u-gc to :·lU 

po:r.ps . 

(5) Unit ·~,\ - JH-C-2- So-:::i-;m HyC.: r·co .dd~ St~rage TJnl: l-'·'lt]:r9j 2ff 
(6) Unit D R - 01!- '/S,, - Sodb;;~ 1-!;r~rOI.i ,!~ i~nk DisciMge 

'/a 1 ues. 

PoOOR ORIGINAru 

. .. 
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(7) Unit 60R - DH-V3 - Primary Loop to O~cay Heat ?~r.~s. 

(8) Unit 130R - !JH-VlOOA- Decay Heat ?:;::ip suction cross ... 
connect. 

(9) Unit lOBR- OH-V102A- Decay Heat Rer.~val Pump DH-?-lA 

suction_ · 

(10) Uni t 14BR - DH-V12SA - Decay H~l t ?~~~va l Cool~r DH-C-lA 

(5) Unit l.?CR- :~./S T !1·~.Jt·:rs vH-C-1 t!3~ O:i-'.' .18. 

(6) ~nit '3R- rH- ~83- S~~~ ~~ !trl~)vi J~ 7~n k ! : : 1 :~on '~lve. 

(i' ) Unit 7CF - ::!!-'/2 - rd : • .:.r·y I j .j;J to Ct:•:.1y S·:~ t ?·~ -:;;Js. 

(3 ) Unit lOAF - DH-'/iiJOS - C-:::ay H.::::t ?:;:::? S'.l':tion cr:Jss 

ccnr.~ct. 

(9) Unit 113R- DH-Vl02S - Decay Hc3t ?u~p 0~-?-~S suction. 

(10) Uni t lSaR - DH-Vl2SB - C~t:ay He3t i\ .:.-:~Yal Cool.:r DH-C-18 

Discharge. 

3. ~sov 2-328 - Valve l·'otor Co'ltr·~ l Cent~r. 

(1) Unit 2AF- o:~-V157 - c:·lST to SF Coolir.g Syste:n. 

(2) Uni t 2CF- C~-'J19:?A- Oec~y Hea: C.:oler Jiscl"!r·ge Cro~s-

Connect. 

4. 430'1 2-.t2S - '.'alve :·'otor Ccntr·ol C~nter 

(1) Uni t 2DR - O:~- ':l'J3B - i:ecay l!(!at Cvo l er Dischar;e Cr!lsJ 212 

~OOR ORIGINAL 

. -
~· 
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5. 480V MCC 2-llEB 

(1) Unit lBF- OH-'1171, Primary Loop to OH Pumps. 

(2) Unit 2SF- OH-Vl, Primary Loop to DH Pumps. 

3.5__ Perfol"tll valve line-up per Decay H~H System val•te line-up 

Check Sheet ftppendix A. Upon s~tisfactory completion sign 

valve line-up Signature Sh~et ~j)j)~ndi:< B. 

3.6 __ Dec.iy lieat Pt:.:-;> •;ontfol s~·ti tcl:~s ·1 r'c in PULL~ TO ·LGf.K. 

Ci!-'11 !)os ition. 

.•. 

3.3 __ _ 1(.0 '!i\C C::~ie :::::::·.1 CJ~ir .• ~t ::.1. 1::3, r. .r;. :' -:r.~ l ::o. 3 i:; - .· .. :i' Jl -•:d 

3.8.1 

• 1 ... 

11.1.1 To pr·-:vent c •;;: ,·;::r~!;sul'i zat ion of t::e GHRS on an in.:.!·: "!r :: ::nt 

initiation of LS., de-ene rgize :·:IJ'!-16A, i3, C 3 0 (high Press. 

Injection Va~·:~s) o~~n ~he folb.,;'ig br·ea~ers: 

1. Cn Eng. ~afety syst~m val v!s ~cc 2-llEA 

(1) Unit SCR- i·:U-'JloA 

(2) i,;nit 90R - i·'1J-'/168 

2. Cn En:~. safety sys te;n '/a be> ::cc 2-21EA 

( 1) Uni t 9DR - ::l!-Vl6C 

··' 

-. 



. .. 

(2) Unit lOOR - HU-V160 

2104-1.3 
Revision 3 
11/07177 

CAUTIOlt: Insure recirculation path . for the :·~akeup :>u:nps is 

4.1.2_ 

lined up in accordance 'with "l~akeup & Purificati on" 

Procedure 2104-1 .2. 

Read and record RCS ~lide range ic as indicated on ?.CSA

Tl-1 __ °F and RC5S-TI _ °F on control :>anet #tt. 

4.1. 3 Cpen DI!-\'4A (DH-?\A !Jis.:h . !sol . \'a1 •:c to !'l1:Jc~or ·:~::..$•) 1) 

and DH-'!·:8 ( D:!-?18 Oi'>r.h . hot. 'l~i :e tu ?:~dctor ·:~ :; :.;~ 1) 

I'• 

·L1.4 0!'·~n OH-'!2!.'/3 C.:·:.1yl'~Jt Su<::tion !sol. ','.1i:r:s fr~ » ;.•rdliuy 

4.1.5 __ _ 

4.1.6_ 

4.1.7_ 

<1 .1.8_ 

4.1.9_ 

Sys~.:ms cont•·ol Pund n. 
C~en DH-Vl {Cec~y H~at Suction !solation ~Jlve) fr~m 

A•.::d1iuy systems cont•·ot ?anel ~3 . 

"OlE: If &H-Vl does not open. ~lJce the ~CC 2-l~EB. 

OH-'11/171 Setecto•· S·;dtch in the SH- '!171 r~sition 

and op~n CH-Vi 71. 

C1~3e OH-'ll02At.B {DH-,'\1'.3 spli t ~uction f. ·c:n svciu.:; hycro . 

t k/c':lST) fro:n t'anct ~8. 

Open OH-VlOO A~S (RCS to DH s plit suction ~u1.~s). 

iiwottle OC-'/73A{B) to :nini:::~.om fto·.-1 allc'.-:abte. 

CAUTIOil: Do not exceed a 100°F teC1pet·ature cha:lge in any 

one hou r period . 

F•·om Panel #3 start CH-?1A(a) at P.lnc1 :78. Chec~ f1011 on 

"A"(3) OH Flc\·1 tndicJtor CH-1-~11(12) ~nd throttl e to eOO . -. 



.. 

4.1.10 

4. 1.11 

2104-1 . 3 ·,.;.;c ~ 3 15i 
Revision 8 ~~ ~ 
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GPM flow with O.H. Cooler "A"(B) outlet throttle valve DH-Vl23A(B)~ • 

Read and record the OH retut·n temp. to the reactor •iessel 

as indicated by OH2-TI-1 __ and OH2-Tl·2 __ on 

Panel 38. Compare these temperatures to those recorded 

in Step 4.1.2. 

CAUTtOil: Do not e:<cead a coohlo:-m rate of 100°F in any 

one hour, 75°F st~p .::l.,n']~. or 50°f in any 1/2 

i!uTE: 

i::dic~t.:d !Jy RC5;\ .:i nd B-TI-1 on ?lncl ~·l , \·lith 

Adj•JSt 0!!C.1j' E.:.H Cius~d C•)Ol ln<J !·:!ter flou thr' •J tile OHR 

coo l er by throttling o~an OC-V73(8) B from ?~nel !8 {OH 

coolers A(B) outlet ·:1lves). At the s.:rr.e tir::e, ft·om 

?3nel #5, using the !CS hund/auto st~tion for turbine 

bypass valves (HSV-75A/q & 26 A/B), s1nwly close the 

turbine bypass 'l·l l ·,es (:·ISI/-251\/3 & 26A/B ) to .::.lintain the 

Rr.S te:"p::r.lt.ur~ •lt th~ desir~d le•,el . · Continue this 

operation until all ~ypass ~~lv~s are clo~ed, as indic~ted 

on i'Jne 1 !5, and l!ecay h!!a t is being rer~o·;ed by the O~cay 

193 215 
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4 .1.12_ 

4.1.13_ 

4,1.14_ 

210t;-!.J Lt,~ . 
Revision 10 U~ 2 3 '5" • , •) 
ostoans ,~ ? 

With both the Decay Heat System and RC pu~ps running 

establish coolda.1n flow to pressurizer spray line as ·•· 

follows: 

1. Open decay heat loop A/B to pressurizer spray line 

~~nual isolation valves CH-V186 A/B. 

2. Open decay heat to pressuriz~r spray iine ccr.rlOn 

manual isolation valve CH-'1137. 

~tOTE: The decay heat system is no;·t lin;;d up to pro·,~d'! 

cooldc~m flo\·/ to the pr.:s~ud:er ·Jia RC-'11·'9 

p~r ~rocedure 2103-1.3 "Pressuri zer o;crations". 

CAUTIG~S: CH-Vi37 is a ca~ua l ccntain~~nt isol~t!on valve. \ 

If a Reactor 3uildi ng Isolation and cooling si~nal 

is received ·-.hile this ·:abe is C?£i;: f_LOSE DH-'1137 

Wh~n satisfactot·:t r~"ctor coolant pressure cqntrol c~n be 

maintained by using RC-'/149 only, a::d as direc t ed by the · 

unit cooldc~n proccd~re 2102-3 . 2. ~~cure t he ~~erlt~~g 

RC pu~ps in accordJnce wi~h RC? pr~c~dure 21~3-1.4, 

Continue with cool~own , in accor~~nc~ with ~roce~ure 

2102-3.2 "Unit Cooldo\·10", to th2 desired ~CS ter.1perature 

as read on CI!-€-TI/T2 by throttling CHCC~t ccoler d~scharge 

valve OC-V73~(B) and/or OH flow control valve OH

'1128A(S). 

C.\UTim~: Do not exceed a maxi;:;~:ot ccoldcM r~t~ of 100°F 

in any one hour ~eriod , 7S°F st~p ch3nge, or 

S0°F i n any 1/ 2 hour p~t'iod. 

193 216 
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~en the desired RCS ternperatur~ is reached and prior to 

RCS r~duction to reactor building pressul"e, isolate thtt 

BWST and sodium hydroxide tank from the D.H. system to 

prevent inadvertant flooding of .the RCS by the follO\'fing 

procedure. 

... 

1. Verify that the requirements for Technical S;lecification 

3. 1.2.8 for modes 5 &. 6 are met. 

The RBAT or BAHT should be us~d to satisfy T.S. 3.1.2.8 

as long as a ~akaup pu~? is operational. If using the RSAT the 

applicable val'le liMup is AttJch;;:~n t 28 of ?.301-i·l2. The 

applicable vabe 1 ine!.lp fo•· the Bh:-IT is Attachment 2A of 

2301-r-12. 

If RCS pressure is ~ 150 psig the s:.JST m.ly be used to :>atisfy 

T.S. 3.1.2.8 and valve lineup Attach~ent 3 of 2301-M2 must 

be completed. 

At~ 60 psig RCS pressure, the S~!ST r..q rc~.dn the T.S. 

s:>urce, or the ZA:-IT or ?.3AT may be used ;:n:! .:?i :.her 1\ttach;:~ent 

4A £!:. 4a of 2301-:·12 is the npplicahle val-le I ineup. 

::orE: The r.~ak~up pur.ps must~ be oper:nional" ·,·;hen 

Attachment 4A or 4S is used. 

2. At the ~80V Eng. Safety Features Sus 2-llEA, open the 

. · 

following breakers: 

a. Unit 2DR - DH-VSA (Sod. Hydrox ide Tk. Isoint ion 

Valve) 

b. Unit 30R- OH-VSA (DH Suction frcm EHST lsol. Valve) 

--· . 

-.. 



I I ( 1->1 1\ ~ 3 :~/1 
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3. At the 480V Eng. Safety Features Bus 2-21EA, open the 

following breakers: 

a. Unit 4BR - OH-VBB {Sod. Hydroxide Tk. isolation 

valve) 

2104-1.3 .j 

Revision 10 
05/CS/78 

,,.. 

b. Unit 3BR - OH-VSB (OH Suction from B!~ST !sol. Valve). 

4.7. OH System flormal Operation for DHR. 

4.2.1 The DHR system 'iiill be regulated to r:1afntain the desired RCS . 

temperature {as indicated by DH-Tl-1(2) on panel ~a) for 

refueling and/or RCS component re?air by throttling DC-V73A 

and/or 8 or DH-'1128A and/or B. 

4.2.2 RCS clean-up via the decay heat syst~rn can be acco~plished in 

accordance with the spent fuel cooling system proc<:!dure zfo4-

1.5. Draining and RCS pressure reduction to reactor Bldg. 

pressure for head rerr.oval and/cr RCS cor:iponent rel)air 1·1il1 be 

performed in accordance \'lith operating procedure 2103-1.5 

Draining and blanketing n2 the RCS. 

4. 3 SHU TOO!~ II PROCEDURE 

The shutdo1-m of the decay heat re:nova 1 system 1·1ill be accomp 1 i shP.ci 

in conjunction with "unit heat-up" procedure 2102-1.1. 

193 218 
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4.3.1 At the 4SOV 211EA E.S. valve motor control center CLOSE the 

fo 11 o1<~i ng breakers: 
,;· 

Unit ?.DR OHV-SA, (Sod. Hydroxide Tk. Isolation Val'le). 

Unit 30R OHV~S~ D.H. (suction from BWST Isolation Valve). 

4. 3.2 At the 481JV 2-21EA E. S. valve motor control center close the 

following ~~eakcrs. 

1. 

2. 

4.3.3_ 

Unit 4BR-OHV-8B, (Sod. Hydroxide Tk. Isolation Valve). 

Unit 3BR OHV-SB (D.H. Suction from BWST Isolatfcn Valve). 

In conjunction \'lith Unit Heat-Up procedure using OCV-73A/B 
•. 

adjust RCS temperature as indicated by DH2-TI-1 ~ 2 on 

Panel 58 within the limits of Figure 1 for si~ultaneous 

operation of RC pumps and decay heat removal s1stem. 

C~UTIOil: Prior to starting RC pumps, insure all prerequisite 

4.3.4_ 

steps per 2102-1.1 Unit Heat-Up are completed. Ensure the 

RCS pressure and temperature limits required for RC pump 

operation Figure 1 are met prior to starting an P.CP. 

START t-.-;o R.C. pumps in accor~ance .,.,; th RC? oper-ation 

procedure 2103-1.3. 

After the 2nd RC pump is started and in conjunction ~lith 

the unit heat-up procedure 2102-2.1 the decay heat system 

will be secured as follows: 

CAUTION: Pressurizer spray flow should b~ in manual 

control thru the normal spray f1o1·1 path in 

accordance with procedure 2103-1 .3 upressurizer 

Operations"·. Ensure a heat-up rate of ~ 100°F 

in any one hour period is being maintained by 

operation of the turbine bypass valves prior to 

securing the decay _heat system. 193 219 
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4.3.5 __ 

4.3. 6 __ 

From Panel i3 STOP decay heat pump OH-P-lA(B). 

From Panel €4 CLOSE OHV-4A. 

,, .. 

(Decay Heat loop "Au & "B" Discharge to RCS.) 
. 

4.3.7_ From Panel ~3 CLOSE 0~/-1,2,3 Decay Heat Suction from 

RCS. 

4.3.8 __ From Panel §8 CLOSE OH-11100 AZ.B. 

{Decay Heat Suction split isolation). 

4.3.9__ CLOSE Jnd LOCK OHIJ-137 (local) D.H. to ?zr. spray line. 

4. 3.10__ CLOSE DH'/-185 A&B O.H. loop MB to pzr. spr.ly line. 

4. 3.11 1-:ith DHR Syste:n isolated f•·om the RCS, energize !·:UV-16A, S, C 

t. D (High Press. Tnjection !solation Val•1es) CLOSE the roli~1ing 

breakers: 

l. On Eng. Safety Featu,·es Valves :.iCC 2-llEA. 

(1) Unit SDR - HUV-16A (Check gr~cn closed indication on 

Panel #3). 

(2) Unit 50~ - ~UV·1E3 (Check green closed indication on 

Panel #3. 

2. On Eng. Safe ty Features Valves :~cc 2-2-IEA 

{1) Units 9DR, MUV-16C. (Check green closed indication 

on Panel #3. 

(2) Unit lODR- HUV-160 Check Grn. closed indication on 

Panel €3. 

tiOTE: 1-lhen the decay heat system is shutdown the DHCC'tl 

pumps DC-P-lA and l B may be secured in accordance 

with DHCC~ system procedure 2104-3.3. 

4.4 Special or Infrequent Operations. 
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c-\..~rll t' foll!l ~ 
2104-1 . 3 /? 
~rJori9? 3 I ~.,rith the decily heat system in a shutdo~·m mode and unit ~. ~ 

heat-up in progress per 2102-1.1 Unit Heat-Up 2102-1.1, 
~( 

perform line-up of the de~ay hea t system for E.S. operation 

as follo\ts: 

4.4.1 Placing the D&R System i n SFAS standby . 

4.4.1.1__ Verify that the dec11y heat closed cooling \·later system is 

lined up for E.S. operation in accor·dance with procedure 

2104-3.3. 

4.4.1.2__ Verify that the nuclear ser•1ice river l·rat~r system is 

lined up for E.S. operation in accor·dJnce \·lith procedure 

2104.3.1. 

4.4.1.3 __ _ Verify that po1-1ar is available to the follo-.·ling decay 

heat sys tem E.S. valves and the val'les are lined up as 

fo1lo1ts: 
!lllitALS POSITIOU 

CLOSED (1) DH-If4A - Panel #4 Decay Heat Loop "A" discharge 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

OPEN 

OPEN 

to RCS. 

(2) OH-V4B - Panel t4 Decay Heat Loop "a" Discharge 

to RCS. 

(3) 

(4) 

(5) 

(6) 

(7) 

DH-VSA - Panel ~8 SWST Discharge to D.H. Loop "A". 

DH-VSB - Panel §8 SWST Discharge to O.H. Loop "S". 

OH-VSA- Panel ~8 ~:ldi r.:~ Hydroxide Tk. Di scharge 

to D.H . Loop "A". 

DH-V88 - Panel #8 Sodium Hydroxide Tk. Discharge 

to O.H. Loop "B". 

DH-Vl02A - Panel .78 O.H. Loop "A" combined RB 

Sump/B\~ST Suet ion. At HCC 2-11 EA Lock open the 

breakers for DH-'1102A, Unit lCSR. /9 3 
(8) OH-V102B - Panel :8 D. H. L"oop "B" combined R? 2/ 

Sump/B!~ST Suction. At MCC 2-21 EA Lock open the 

breakers for DH-Vl02B. Unit lOBR. 
16.0 
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CLOSED 

CLOSED 

(9) 

(1 0) 

DH-VlOOA ?anel ~8 O.H. loop "A" Suction from RCS. ,,. 
DH-VlOOB Panel 18 DH Loop "B" suction from RCS. 

4.4.1.4 Verify that power is available to the decay heat purups DH-P-lA I. 
and DH-P-1 B. 

(1) 4160 2-1E-fngineerad safeguards s~·sitchgear unit 1CR 

breaker rac~<!d in and gr~en contro 1 po-..ter 1 i ght 1i t, 

(O.H. PP DH-0-lA) . . 

(2) 4160 2-2£-fngineerad safe'JU.!rd svtitchgcar· unit lCF 

breaker rild~d in Jr.d green control po~·1er 1 ight 1 it, 

(O.H. PP. DH-P-13). 

4.4.1.5 Verify that p0\1er is available to the follo:sing decay heat 

system non ES valves and the '.'alves are 1 ined-up as follo:1s: 

INITIALS POSITIOH 

.. . .. -

CLOSED ( 1) DHV-1 Panel #3 decay heat suction frv.u RCS. 

CLOSED (2) OH'/-171 ?ane 1 n DHV-1 bypass. 

CLOSED (3) DHV-2 ?a::~l : J d~cay heJt suction frcm RCS. 

CLOSED (4) DHV-3 ?anal ~3 dacay heat suction from R~S. 

CLOSED (5) OHV-6A Panel #15 decay heat loop "A" suction 

from RS sump. 

CLOSED (6) DHV-68 Par.al 115 decay heat loop "8" suction 

from RB sump. 

CLOSED (1) OHV-7A Panel iS decay heat loop "A" discharge 

to HU system. 

CLOSED (8) DHV-78 Panel #8 decay heat loop "B" discharge 

to NU system. 

THROTTLED (9) OHV-128A Panel 58 decay heat cooler DH-C-lA 
OPEN 

discharge. 
193 222 
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THROTILEO (10) CHV-1288 Panel 28 decay heat cooler DH-C-18 
OPEN ,,•· 

discharge. 
CLOSED (11} OHV-106A Panel ~8 decay heat loop "A" to SFP 

cooling system. 

CLOSED (12) OHV-1068 Panel :a dec.iy heat loop "B" to SFP 

cooling system. 

CLOSED (13) 0!11/-157 Pa:t!!l ~8 B:·/ST to SFP cooling/3\lST 

red rc. pump. 

CLOSED (14) Olli/-193A (LocJl) dec.Jy heat loop "A'' cross 

connect. 

CLOSED (15) OHI/-19JB (local) decay heat Loop "B" cross 
' 
l 

connect. 
\ 

CLOSED (16) Dfll/-tt2ii Panel #8 decay heat l.oop "A" sar.;ple. 
1 

CLOSED (17) 0!11/-1128 \panel #8 decay hP.at loop "B" samole. 

4.4.1.6_ 
' . . 

The decay heat rcmobl system is 1 ined up for E.S. actuation 1 
. \ 

and \'lill start on an\ E.S. s1gna1 11hen rlCS pressure c!rops 
I . 
I 

bela11 loSO PSIG or reactor btJi lc ~ ng pressure increBes to 

4 PSIG. The system 'l'lill operate in the recirculation 

mode, taking suction from either the BHST or the RB sump , 

until RCS pressure drops to approximately 250 ?SlG at 

l'fhich tir.:e the system provide L.P. injection to the RCS 

via OHV-4A & 4B. 

4.4.2 Long-Term Core Circulation Nodes to Prevent Boron Concentration I · 
Effects. 

18.0 

193 223 

--~ 



I I . 
u.vi?a t a nn. 

2104-1.3 """' ! 
Rc'lision 3 ~ 
11/07/77 

Background: 
- ~ ..... 

To prevent concentration of bo~on in the r~actor vessel post · 

LOCA, one of . the long-~enm circulation r;~des described below 

should be placea into operation within 24 hours of the LOCA. 

Action within this tf~ frame is more th~n adequate to avoid 

significant bo1·on concentration .:!ffer.ts ~·thich n:ay occur dudng 

natural circulation flow pattcr~s within the rc~ctor vessel, 

even for the 1 imiting condition of a large 1'c.1ctor '1esse l 

inlet pipe break. 

Injection flow to the ?.C System should. ~~ r~intained throu9h 

two paths ~1hile at!cn:pting to place tf,e systc~s in one of the 

long-term circulation r;1o:!es 'dhcnever possible. ihe t'.-10 injection_ 

PcHhs c.ln be either the t~to L.P. injection 1 in~s or one LP 

inje~tion line COP"b_ined ;,;th one HP injection st.·ing (DH J:ltl'llp 

acting as booster piJI:lp for HU pump). · 

leg injection using the .!:Jxiliuy sp,·ay llr.e. This :::cthod can 

acco~odate a single failure in that the decay heat drop line 

is not ~cquired. The flo~·/ path for· this rr.vde uf circulation 

is from the sump to the operating OH purnp through the pressurizer 

auxiliary spray line into the pressurizer. This _ flow path 

will be able to be irnple~antcd as ~equi r~d for bac~op of the 

first t\~O modes. · In the event HCC 2-42B is lost and RC-149 

cannot be operated, connect temporary power to RC-Vl. _3, and 

149 using Standing :·'aintenance Procedure~· · 

The four th method of long-term ci~culation (mode 4} is established 

by providing reverse flow through the Decay Heat drop line 

19.0 
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into the "B" RC loop hot leg. This fl~d path provides flow 
;•, .. ~ 

from the operating OH pump through the OH pu:::p· discharge 

cross-connect line and back through the idle DH rv~p recirc 

and s~ct~on lfn!!.- and back up the DH drop 1 ine in reverse flew 

to result in hot leg injection to the core. This method 

should be usetJ if the r.:ethods discussed :1bo•1e are not functional, 

(i.e . use :-:ode 4 if i·:odes l and 2 are no t open!>le). 

4.4.2. 1 :·lode 1 Forced Circulation Using De~<l.Y Heat Drop Una. 

rlOTE: This procedure Hill establish OH dr·op line fl0'.-1 

thr"ough the ",\'' DH pur.1p. This h.Ode should only be 

4.4.2.1.1 __ 

4.4. 2.1.2 __ 

4.4.2.1.3 __ 

4.4. 2.1 . 4 __ 

atte~pted if both LP injection strings A and B are 

oper<!ble. Thi:> r.:o.:!e further ~ssuo.:es that .:he "6" DH 

~u~p l~ ta~ing suction from either the ~eactor 

Building Sur.:~ or the a~sr and fs dischar9fng either 

through the DH-V48 valve or both through the mi-V42 

and into th!: appr:pri-'!~e :::~:.:e-up pu~p :.fJc:!on valve. 

OPE:rl :::o~o~-oper':lt.i!d i;H c:-op line nh~s ~H-Vl or 171 

and OH-V2. 

ENSURE that cross-connect valves OH-VlgJA, OH-Vl93B, 

OH-VlOOA, DH-vlOOS bet~een l? injection strings A 

and S are closed. SECURE DH-P-lA and BS-P-lA (Reactor 

~uilding Spray Pump connected to the sa~e suction 

line). 

CLOSE OH-V102A and OPEN vabe DH-VlOOA in DH drop 

1 ine. 

CLOSE OH-Vl23A and DH-IJ6A. OPE/I DH-V3. 

20.0 193 '25 f.. -
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4.4.2.1.6_ 

4.4.2.1.7 __ 
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START OH-P-1A and s10I'fly increase flo~·t by throttling 

open OH-V128A. :·!inimize the duration of ti!:le tha't 

OH-P-lA is on recirculation to reduce pump overheating. 

Observe' pump flc:1 indicator OH-1-FI2 and pump discharge 

pressure for s:•7";>toms of cavitation an<! entrain::-:.;nt 

of ·:apor or g!s (i.e. cr·ro1tic flc:., and abnor::~al pump 

noise). \·!hen t~-::e pcmits, throttle OH-V122A as 

necessary . DH-?-1A is nC\·1 taking sucUon from 

the loop "B" he: l eg only. 

tf the HU puiip is taking suction frci:l CH-P-18, the 

makeup punp r.!ay nc1., be secured if flCI'I has been 

satisfactorily established in Step 4.4.2. 1.5 olbove . 1 
1l0TE: If ,~:~~fac~ory flew cunnot be established, 

ma ir.~:~ n the t~o injection paths with LP 

injection from CH-?-lS and HP injection 

fl.: .-. :-···:ush i:U-'115C and ;:U-'./160 and t hen 

est~:~:~n cne of the long-term circulation 

f'c~t ;~ths described in the fo11c· .. ting 

sections. 

After complet i~~ of Step 4.4 .2.1.6 above, if it is 

desired to de teroine if the break location i s high 

enough in Ple'l!tion to operate only one 1o-• ., pressure 

injection strir.g (i.e. i s the hot leg flooded?) 

proceed as fo1' : .-:s: 

r:OTE: Oo nc:. atter.;pt unless OH flo1., in A loop is 

1500-2000 gpm or more (i . e . , indicative 

tha :: oraak ha s occu1·red in .ln elevated 
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pip_lng, on OTSG 

side of cold leg piping, or in OH or CF 

piping). This flow rate is necessary to 

ensure that sufficient heat re::1oval capability 

is available to prevent boil·off assuming 

"A" OH line is intact. 

:.lhite continuously ob5e•··1ing lc\'/ pn~ssure 

injection st.·ing A indic:lted fiow rate 

(01!- l-FI2) fo•· e,.ratic behavior, slC'.1ly 

decrease flew rate in low pressure injection 

string B by tlwottl ing OH-V1238 and then 

secure DH·P-18. Coolant from the sump is 

not being pumped to the reactor '.':?Ssel at 

this point (i.e., not providing overflC\'1 

out the brea!<). If s:.~ction to the "A" lo\1 

p,.~ssure injection pump is m!intained , it 

is indicative thJt (1) the ~c Syste~ is 

filled to above the hot leg elevation (2) 

the break in the RC System is abo•1e this 

elevation and (3) the "A" lo11 pressure 

injection string is intact. The "B" low 

pressure injection stdng may then be 

placed back in operation (taking suction 

from the Reactor Building Sump) or operated 

periodically to makeup for volume contraction 

as "A" low pressure injection string 

reduces the reactor coolant temperature. 
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4.4.2 . 2 1·1ode 2 Gravity Draining Reactor Coolant Hot leg to the Reactor 

Building Su~p Via the O.H. Crop line. 

4.4.2.2.1 Install portable flo\., indication at DH-V237 and CH-V2Z8. 

4.4.2.2.2 DH-P-lA (ifl a-P:la is idle, use component nu~bers in parenthesis} 

is idle from an unsuccessful forced circulation il".ode (t·:ode 1} 

attempt. 

4.4.2.2.3 VERIFY that valves DH-Vl or 171, DH-V2, ffil-VlOCA (lOOB) arc 

open. 

4.4.2.2.4 VERIFY that valves DH-V3, OH-V6A (63) and OH-VlOlA (1028} are 

closed. 

4.4.2.2.5 CLOSE idle OH ?ump Cooler Outlet '/a1ve, OH-V128A (12SS) and 

close Cross-connect Valve, DH-V193A (1938}. 

4.4.2.2.!: OPEil RB Sull'p Outlet Valve DH-V6A (6S), and DH-Vl02A (102S). 

4. 4. 2. 2. 7 O?EN CH-V3 and OBSERVE the OH dr"p 1 i ne f1 o~·t at 1 oca 1 fl u\·t 

indicator installed in step 4.4.2.2. 1. 

4.4.2 .2.3 If no flo~ is indicJted g~ :~ ste' 4.4.2.2.9. If f~ou is 

indicuted, proceed to step ~.4.2.2.10. 

4.4.2.2.9 Thi!> step 1·/ill provide cool 'ltater flo1'i b.;ck up the O.H. drop 

1 ine. With the gravity drain flo\1 path established, open D.H. 

discharge cross-connect valves DH-V193A and DH-V193B and then 

open pump suction valve DH-VlOOA (DH-VlOOS}. Ciwse RS sump 

outlet valve DH-V6A (DH-V66) and DH-Vl02A (102B) r-~onitor the 

I 

operating low pressure injection flew rate to ensure no significant 

decrease occurs as this 1 ineup established a flo-.., path from 

the operating lol'l pressure inject~on string through th.: cress

connects and the idie DH pur:tp recirc line and bachtards up 

through the OH drop line. When the flow is estab1i5hed in the 
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OH drop line, close OH-VlOOA and OH-Vl02A 

2104-1.3 
Revision 3 
11/07/77 

(OH-VlOOB and OH-,,... 
Vl02B) and re-establish the gravity drain flow ~ath as described . 
above in steps 4.4.2.2.1 through 4.4.2.2.7. . . 

4.4.2.2.10 Haintain injection flO'II from the Reactor Building Su;;'lp to 

the reactor vessel through two injection flow paths by 

supplying flo\., 1-1ith the operatir:g OH pump through the LP 

injection lines and/or to the HP injection pu~p suction 

as required by 2202-1.3. 

4.4.2.3 3 Hot leg Injection Using Pressuri zer Auxiliary Spray l~ne. 

NOTE: This procedure is to be used for long-term core 

circulation only if one of the low pressure injection 

strings is inoperable or if satisfactor•t flo1-t cannot 

be established by the procedure of ~ode #1 or of 

mode n. 
4.4.2.3.1 CLOSE pressudzer spray lir.e r..otor-oj)erated valns RC-Vl and 

itC-V3. 

!..4.2.3.2 C'LOSE tha idle Decay He:at Puc.p Suction Valve Cl!-Vl02A (DH-

Vl02B) to prevent possible backflo1-t throu~h the pump recirculation 

line. 

4.4.2.3.3 OPEII the auxiliary spray line isolation valve DH-Vl86A (OH

V186B) for the operating OH pump, and OH-V187. 

4.4.2.3.4 OPm RC-V149 to establish the spray flo1-1 path. 

4.4.2.4 !-lode 4 Rever~e Flow Thr,:.gh The Decay Hea t Drop line Into "B" 

Reactor c~~idnt loop Hot leg. 

4.4.2.4.1 ESTABLIS!I operation 1-1ith OH-P-lA (or if OH-P-18 is used, refer 

to component numbers in parenthesis} with discharge cross

connect valves DH-Vl93A and OH-V193B open and flow split 
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bet\'t.en the t\~o 10\-1 pressure injection 1 ines by throt~.]ing 

control valves OH-V128A and OH-V128B. 

4.4.2.4.2 OPEN Decay Heat drop line ~otor-operated valves DH-Vl or 171 

and OH-V2. 

4.4.2.4.3 !f OH-P-18 (OH-P-lA) is the idle pu~p. secure BS-P-18 (BS-P- . I 
lA) as the pump on the idle suction line. CLOSE the associated 

motor-operated suction valve, BS-V3B (BS-V3A) . CLOSE ~otor

operated reactor building sump outlet valve assoc~ated with 

the idle decay heat pump, OH-V6B (OH-V6A) and 01!-Vl028 (102A). 

4.4.2.4.4 If OH-P-18 (OH-P-lA) is the idle pump, open OH-VlOOS (DH-

VlOOA). llote operating OH purr.p discharge pr·essure as indicated 

on DH-5-PlA {DH-5-PlB). 

4.4.2.4.5 Open motor-operated decay heat drop 1 inc val•te, OH-VJ. This 

establishes reverse flot·/ from the operating OH pur.'p discharge 

back through the idle puh.~ recirculation l i ne and the decay 

heat drop line to the "3" reactor coolant loop hot 1eg. This 

reverse flot., should b.:! ccnfi rii'Oed by a slight decrease in 

indicated low pressure in}ection flot'f rate (OH-1-Fll and DH-l

FI2) and/or by a s1 ight decrease in OH pump discharge pressu1·e 

(OH-PI-464 or 466). 
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APPENDIX A 

Va 1 vP. Line-Up 

Description Pos i ::ion 

REACTOR BUILDING FLOOR ELEVATION 280'6" OUTSIDE SECQriOARY SHIELD 

DH-Vl 

OH-V171 

Primary Loop to DHR System 

DH-Vl Bypass 

Closed 

Closed 

REACTOR BUI , .,{NG FLOOR C:LEVATIOtl 280' 6" OUTSIDE SECO;JOARY SHIELD 

OH-V172 

OH·V173 

DH-V195 

DH-112 

OH-V161 

OH-V162 

OH-V197 

OH-'/HiOA 

DH-V211A 

OH-Vl59B 

DH-Vl50B 

OH-V211B 

DH-V215 

DH-V192 

OH-V203 

DH Suction Line to RB Sump Drain Clos~d 

OH Suction Line to RB Su~p Crain Closed 

Test Conn. OO\'/OStream OH-V172 Closed 

Primary Loop to DHR System Closed 

OH Suction Line to UIOS Ora in Closed 
Hired & Sealed . 

OH Suction Line to L~·IOS Drain Cl osed 
~li red & Sea 1 ed 

ies t Conn. Oo\~ns trearn OH- V161 Closed 
~li red l Sea 1 ed 

OH Loop "A" to Primary Drain to Closed 
LWOS Wired ~ Sealed 

OH Loop "A" to Primary-Drain to Closed 
LWDS ~ired & Sealed 

Test Conn. Downstream OH-V159A Closed 
Wired & Sealed 

OH Loop "B" to Primary-Drain to Closed 
lWOS Wired & Sealed 

OH Loop "B'' to Primary-Drain to Closed 
UIOS \-li red &· Sea 1 ed 

Test Conn . Downstream OH-V159B Closed 
\4i red & Sea 1 ed 

DH to PZR Aux. Spray line Sump Closed 
Drain Wired & Sealed 

OH to PZR Aux. Spray line Sump Closed 
Drain Wired ~ Sealed 

Test Conn. Oovmstrearn OH-V215 Closed 
Hired & Sealed 

I1J .;<(;) .· 
2104-1.3 QIU I 8l 
Revision 6 
02/27/78 

~· 

Initial 

I. 
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System: 
Valve flo. 

THI U1HT ~2 
2104-1.3 

APPEflDIX A 

Valve Line-Up 

Description 

FUEL HANDLWG SUILOIIIG FLOOR ELEVATIOtl 280'6" 

DII-V225 lnst. Root Valve 

DH-V3 Primary Loop to DHR System 

CII-V48 DH Lu-op "S" to Prir..1ry 

DH-2138 Test Conn. Upstream DH-'143 

OH-2148 Test Conn. Upstream OH-V~8 

DH-'14A DH Loop "A" to Primary 

DH-V213A Test Conn. Upstream CH-V~A 

DH-V214A Test Conn. Upstream DH-v.:A 

Position 

Open 

Closed 

Closed· 

Closed 
!·!ired & Sea 1 ed 

Closed 
Wired & Sealed 

Closed 

Closed 
\~ired & Sealed 

Closed 
Hired & Se:!led 

OH-V186A 0!1 Loop "A" To PZR Aux . Spray line Closed 

OH-V1253 OH Loo:> "S" to PZR Aux . ~j)1·ay Line Closed 

HAKE-UP VALVE ALLEY ELEVATION 280'6" 

DH-V199 Test Conn. Oo\mstream OH-V3 Closed 
Wired & Sealed 

DH-V200 iest Conn. Oounstream OH-V3 Closed 
Wired t. Sealed 

DH-VlSS From SFC to DH Suction Locked/Closed 

OH-V7A DH Loop "A" to MU Pump Closed 

DH-V1478 BWST to ~IU Pump Locked/Open 

OH-Vi3 DH Loop "8" to 11U Pump Closed 

OH-Vl47A SWST ta NU Pump Locked/Open 

AUXILiARY BUILDING 2SO' 6" ELEVATION 

DH-157 B\·IST to SF CUIG System Closed 

DH-120 SF CLNG Syste:n to BHST Closed 

27.0 

/,,!) .... / 
(..{.(}' ,;iu • && 

2104-1.3 
Revision 6 
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.. · . 

System: 
Valve rio. 

TI1I UNIT §2 
2104-1.3 

APPEriOIX A 

Valve Line-Up 

O!!scription Position 

&fj Ah~ 2 S wt 

2104-1.3 ~ 
Revision 6 
02/27/78 

lni tia 1 

OH HEAT VAULT A FLOO~ ELEVATION 258'6" 

DH-VSA 

OH-IJ129A 

OH-V130A 

OH-V201 B 

DH-V202S 

OH-V201A 

OH-'1202A 

OH-V179A 

DH-V120A 

OH-V128A 

DH-V193A 

OH-VlOSA 

DH-'11088 

OH-V109 

OH-V116 

OH-V106A 

OH-Vl78A 

DH-VllO 

OH-V112A 

OH-V101A 

OH-V126A 

S'tiST Oi scharge Closed 

OH-OPT-1 Inst. Root Open 

01!-DPT -1 Ins t. Root Open 

Test Conn. Oo1~nstream DH-V6B Closed 
Wired & Sealed 

Test Conn. OO\·mstrearn OH-V66 Closed 
Wired & Sealed 

Test Conn. Oownsteam DH-V6A Closed 
Hired & Sealed 

Test Conn. Downstream OH-V6A Closed 
:-tired & Sea 1 ed 

DH Cooler - lA Vent Closed 

DH Cooler - lA Vent Closed 

OH Cooler lA Discharge (~otor) Open 

OH Loop "A" Cooler Cross Tie Locked Closed 

OH Discharge Cross Connect locked Closed 

DH Discharge Cross Connect Locked Closed 

DH Discharge Cross Conn. to Closed 
SrC/DH Suction 

6\~ST Recirc. Line Closed 

DH Loop "A'' Discharge to SF Closed 

DH Cooler lA Discharge (Manual) 

DH Discharge to OH Suction 

Sample DH Loop "A" Discharge 

BHST Hecirc. to DH Loop "A" 
Suctlln 

DH Cooler lA Press Test Conn. 

28.0 

Open 

Closed 

Closed 

Closed 

Closed 193 233 
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. . . . . . . .. 

Valve No. 

CI!-V127A 

DH-V181A 

Dll-'1182A 

TIH UfHT #2 
2104-1.3 

APPENDIX A 

Va 1 ve Li nc-Up 

Description 

DH Cooler lA ?ress Test Conn. 

OH Cooler lA Drain 

OH Cooler lA Drain 

DH HEAT VAULT A FLOOR ELEVATiml 258' 6" 

DH-1!221 PX Isolation 

DH-V-222 PX Isolation 

DH-V170A DH Purnp lA Combined Drain 

DH-VlS4A DH Pump lA Drain 

DH-Vl69A DH Pump lA Drain 

OH-V167A DH Pump lA Vent 

DH-V16SA DH Pump 1A Vent 

DH-V122A Press. lest Con~ . CHP lA Suction 

OH-V183A OH Pump lA Cra in 

DH-V131A DH-DPI 1447 Inst. Root 

OH-V124A OH-DPI 1447/DH-Ps 463 lnst. Root 

DH-V123A DH Pump 1A Discharge p,·ess Test. 
Conn. 

DH-VlllA DH-SPI inst . Root 

DH-V125A DH-PT 464 Inst . Root 

DH·VlOOA Primary to D.H. loop "A" Suction 

OH-IJ102A B\~ST/RS Sump to OH Loop "A.'· 
Suction 

DH-121A DH-Pl 2003 Inst. Root 

. OH-VSB B:.IST Discharge 

29.0 

Position 

Clos.:d 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Open 

Open 

Closed 

Open 

Open 

Closed 

Open 

Open 

Closed 

/ u~.l ...... ., I ·~ ~ . ... 1\ .. <I ;, • • 
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System: 
'I a be flo. 

Later 

Later 

Later 

Later 

Later 

Later 

TMI UfllT #2 
2104-1.3 

APPEtiDIX A 

Valve Line-Up 

Description 

"A" Pump Cyclone Separator Inlet 

"A" Pump Cyclone Separator Outlet 

"A" Pump Cyclone Separator Drain 

"A" Pump Cyclone Sapar·ator Inlet 

"A" Pu::;p Separator Cutlet 

"A" Purr:p Cyclone Separator Drain 

O.H. VAULT 8 FLOOR ELE'/ATiml 258'6" 

Position 

Closed 

Closed 
TH 2 turns 

Closed 

Open 

Open 
TH 2 turns 

Closed 

OH-Vl298 DHl-OPT-2 Inst. Root Open 

OH-Vl308 OHl-OPT-2 Inst. Root Open 

OH-V1288 DH Cooler 18 Discharge (:·totor) Open 

OH-Vl218 OH-Pl 2004 Inst. Root Open 

I i'·l N.,R t 3_ l~il 

mrt.,.3 ~r 
Re'yision 6 
02/27/78 

Initial 

~· 

DH-V193S OH Loop "8" Cooler Cross Tie Lod:ed Closed __ _ 

OH-V1128 Sample OH Loop "B" Discharge Closed 

OH-V1068 DH Loop "8" Discharge to SF Demin. Closed 

DH-V1028 SHST/R6 Sump to O.H. Loop "8" Suction Open 

OH-V1788 DH Cooler 18 Discharge (Manual) Open . 

OH-V1268 OH Cooler 18 Press Test Conn. Closed 

OH-V1278 OH Coo 1 er 1 B Press Test Conn. Closed 

OH-V1818 DH Cooler lB Drain 

DH-Vl828 OH Cooler lB Drain 

DH-VlOOS Primary to D.H. Loop "B" Suction 

30.0 

Closed 

Closed 

Closed 

1?3 235 
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~stem: 
Valve ilo. 

I 

TIH u:nr n 
2104-1.3 

APPEtlDIX A 

Valve Line-Up 

Oescl'iption Position 

DH-'11018 B\{ST Recirc. to O.H. loop "B" Suction Closed 

DH-VliOB DH Pump lB Co:nbined D1·ain Closed 

DH-V1698 OH Pump to Ora in Closed 

DH-V184B DH Pump lS Drain Closed 

Dl!-V167B DH Pump 1 B Vent Closed 

DH-V168S OH Pump lB Vent Closed 

DH-V223 DH-P-18 Ninirnum Recirc ?x Test Closed 

DH-V224 OH-P-18 Minimum Recirc Px Test Closed 

D.H. VALVE FLOOR ELEVATION 258' 

OH-V122B Press. Test Conn. DHP lS S•Jction Closed 

OH-V133B DH Pump 18 Drain Closed 

DH-V1318 OH-DPl 1446 Inst. Root Open 

DH-V124B DH-DPI 1446/Dl! PS 465 rnst. Root Open 

DH-V123B DH Pump 18 Discharge ?res.s Test Conn. Closed 

DH-V1118 OH-5-PlZ Inst. Root Open 

DH-V125B DH-PT-466 Inst. Root. Open 

DH-Vl79B DH Cooler 18 Vent Closed 

DH-VlSOB DH Cooler 18 Vent Closed 

31.0 

MJj_ An 2 s !Iii 
2104-1.3 '-? J, 
Revision 3 CJ.. il-
11/07/77 

,.;· 

initial 

~· 

I. 
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I 
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. .... . . . ... . . 

TMI UNIT i2 
2104-1.3 

APPEriOIX A 

Valve line-Up 

System: 
valve Uo. Descr1ption 

later "B" Pump Cyclone Separator Inlet 

later ''8" Pu:np Cuclone Separ;!tOI" Outlet 

later "B" Pump Cyclone Separator Drain 

later "S" Pump Cyclone Separator In,ct 

Later "S" Pump Cyclone Separator Outlet 

later "S" Pump Cyclone Separator Drain 

RB SPRAY VAULT "B" FLOOR ELEVATION 258' 6" 

DH-'/6A DH/RBS Suction frcm RB Sump 

DH-V6B OH/RBS Suction from RB Sump 

DH-V233 Test Conn. Downstream DH-V-6A 

CH-':234 7est Conn. Co· .. ,nstream OH-'1-6A 

DH-V235 Test Conn. Downstream DH-V-68 

OH-11236 Test Conn. OO\·mstream DH-V-68 

Position 

Open 

Open 

TH 2 turns 
Closed 

Open 

Open 

2 Turns 
TH Closed 

Closed 

Closed 

Clo~ed 

Clos=d 

Closed 

Closed 

BORATED !~ATER STORftGE TANK & S001Ut·1 HYDROXIDE TAIIK 

DH-V134A Sodium Hydr. To Bt.IST 01 schat·ge Locked Open 

OH-Vl348 Sodium Hydr. to BWST Discharge locked · Open · 

DH-V2B Sodium Hydroxide Tk. Discharge (:·lotor) Closed 

DH-VSA Sodium Hydroxide Tk. Discharge (1-lotor) 

DH-V1'37A Demin. Wtr. to Sodium Hydr. Supply 
Line "S" 

OH-V137B Oemin. Wtr. to Sodium Hyd ... ~~~.,ply 
Line "A" 

Closed 

Closed 

Closed 

OH-'1136A Sodium Hydroxide Supply Line "A" Drain Closed 

32.o 

u;4 'kl'n " ;a .:.a 
2104-1.3 ;{II : 
Revision 3 ._ 7 
11/07/77 
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.. . . .. ~ . .. ~ ; .. 

System: 
'!al ve tlo. 

TMI UNIT :#2 
210~-1.3 

APPEIIOIX A 

.valve L!ne-Up 

Description Position 

OH-V176 Sodium Hyd1·oxide Sup;>ly Cc;;.bined Ora i n Closed 
Loci\ed 

011- V133B Sodium Hydroxide Tk. Oi sclHrge (:·:.:wua1) Open 

OI!-V136B Sodium Hydroxide Supply Line "B" D•·ain Closed 
Locked 

OH-V133A Sodi urn Hydroxide Tk. Oi scharga (1·1ar.ua 1) Open 

DH-V216 

DH-V217 

OH-V158 

OH-V140 

Oii-V139 

OH-V15t! 

DH-V14~ 

CH-\'143 

OH-V142 

OH-V141 

OH-Vl45 

DH-V175 

DH-V16S 

DH-V164 

OH-V138 

B~·iST Sample Conn. 

SWST Sample Conn. 

Sodium Hydro. Tk. Outlet 

r:2 Supply 

OH-9-Pl lnst. Root 

Sodium Hydro. Tk. Drain 

Sodium Hydro. n. Drain 

Sodium Hydro. ik. Recirc. 

F•·om Caustic Hix Tk. 

Sodium Hydro. Supply to Tk. 

Sodium Hydro. Tk. Sample 

Sodium Hydro. Tk. Sample 

OH-7-LT tnst. Root 

OH-7-LT Inst. Root 

Sodium Hydro. Tk . Vent 

33.0 

Closed 

Closed 
Locked 
Open 

Closed 

O;:Jen 

Closed 

Closad 

Clcsed 

Closed 

Closed 

Closed 

Closed 

Open 

Open 

Closed 

.· 

2104-1.3 ~ • 
Revision AJ!t 2 3 Sl · 
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.. . . ' . ,. .. , .. 

System: 

TMI UNIT #2 · 
2104·1.3 

APPENDIX A 

·Valve Line-Up 

'Ia he i:o. Oescri pti on 

OH-V114 m.:sr c·,er·Flow 

OH-V149 S~ST Outlet 

DH-V229 Upstream Valve for OH-U2 

DH-V230 Oo:·ms trearn 'Ia he for DH-U2 

DH-V189 Oemfn. Wtr. to BWST 

DH-'1232 Inst. Root 

DH-'1194 DH-3-LTl Inst. Root 

DH-V118 B!~ST Drain to Aux . Bldg. Sump 

DH-'1152 BWST Drain to Aux. Sldg. Sump 

OH-1/163 BS Pump to 8'.-lST 

DH-'1132 DH-3-LT2 Inst . Root 

OH-V231 Init. Root 

DH-V219B DH-P-28 Suction 

DH-'1219A DH-P-2A Suction 

DH-'1226A DH-!'-2A Disch. Inst Root 

OH-V226B DH-P-28 Disch. In st. Root 

DH-V-218A OH-P-2A Oi : charge 

DH-V-2188 DH-P-28 Discharge 

34.0 

Fosition 

Closed 

Locked Open 

Open 

Open 

Closed 

Open 

Open 

Closed 

Closed 

Closed 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

2104J~t t.Pil 2 3 1979 : 
Revi sion 7 9fr 
03/17/78 
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~rstem: 
Va l'le r:o. 

FUF.L H,'\fiOL rt:G BLDG. 

OH-V187 OU to Aux. 

OH-V205 Test Conn. 

CH-V206 Test Conn. 

THt urar i2 
2104-1.3 

APPENDIX A 

Valve line-Up 

Ocscrlptlon 

HOI)~ ELE'/ATIO:I 328' 

PZR Spray Line 

Downstream OH-V187 

Co~mstream OH-'.'187 

OH-V237 tnst. Root at DH-V187 

OH-V207 Test Conn. upstream OH-V187 

CH-V208 Test Conn. upstream DH-V187 

35 .0 

Position 

Lod:i!d Clcsed 

Closed 
Wired t. Sealed 

Closed 
\-li red t. Sea 1 ed 

Open 

Closed 
Hired l. Sealed 

Closed 
Wired & Sealed 

~t.J APR 2 a mt 
2104-1.3 /.?~ 
Revision 6 d' 7 
02/2.7/78 
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: ,•. ,/.'•; •. 

AP?EiiDIX B 

Signatures of those perfonming/supervising val1e line-uP. 
. N ' 

Valve Line-up Signature Sheet 

Operator Operator Shift Foreman or 
Initials Signature Shift Date Supervisor Sig. Rell'arks 

I 
I 

- I I I 
I . 

I I 

I 

36.0 
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