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1.0 Purpost!: 

EP-32 - Loss of Oper�ti�g RCP 

Suctessf�l "atural Circulation 

EP-32 Rev. 1 4/22/79 

To provic.lc clc.lequilte core cooling through natural circulation in the _ _  -·· .. event.of loss.of the ope;-ating·.RCP-.. . -- -·- -·--- _ ... ·-------::::-·--,... . . . . . - - . - - - . . - - . -- _ .. - -. 
- · - - -

. . -· ·· .. 
; ·. 2.0 . Refer�nccs '-:" . ••• . .J. . . . .. ... , __ . - . •'-. - - .... . . ... .. _, 

.. - .. -- .
: .... 

-
. 

···-· Ref. flo •. ·.:.:· .. . ·-···:-.. Contingtmcy Plc1n 
C-1,2,3 

Ref. A 

Ref. �180 

Ref. �10 

( Ref. i'48 
" ,... Ref. il6S 

Ref . i156 

Ref. ill 

Ref. :(B?.H} 77 

Ref . ITSG 071 

Sill lowe to (Illegible} Telecon 
r:ote of 0800, 4/12/79 

NOT Pressure/Temperature Curve 

flatural Circulation - Ninimum RCS 
Pressure vs that curve with 
saturation curve added 

Preparation for an initiation of 
natural circulation. 

Effect of Partial Flow Blockage on 
fl. c. 

RCP Startup Procedure (St.H procedure 15, P.ev. �) 

loss of RC Flow/HPI 

loss of RC? - Successful Natural Circulation 
(B&W 486, 4/1 9/79} 

Loss of Reactor Coolant Pump (R. Keaten 4/19/79) 

3.0 limitations and Precautions 

3.1 Operational limits o f  RCP with backup RCP's available: 

a. frame v ibration exceeds 5 mils. 
or 

b • . shaft vibration exceeds .30 �ils · 
and 

urper seal lea�a�e & return flow increils�s to greater 
thiln 1 • 9 GP!1. 

I 
I 

-· .... 
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-2- EP-32 Rev. 1 4/22'79 

3.2 Operational limits of RCP with no bJckup RCP avJilabl�. 
a. Shaft vibration> 70 mils 

or 
b. Upper sec:l leakage> 11U system capability to maintain 

RC sys tcr.1 11ater 1 eve 1 .  

4.0 Symotoms 

4.1 .. �-C-flol·l in the _operati_ng _ lo.op df:cr.��s�s _ o_r_�:_corr.es _e_rr.�t-�� .• __ . ... . .. . .· 

4.2 .. Complete loss of RC flow-in· operating loop. :· .. .. ...... ... ...... - ·--··· 

.4,3 -�C.-Pt.��--T�ip an.r-:Jnciatsi:: : . � · 

. 4.4 RCP limits. (section 3) exceeded. 

. .  ·- :;_ .. -:· ·.::�:r- · · :.:-:·: .. . � ;· ... . . -.· . . -·· · ·-·· ·--�-�=-�--::-:.""':" ·-: . .. .. �."":·:.:....:... .. :.: . 

4.5 Indications the RCP has stopped as observed by no 
running current (amps) or vibration. 

ilOTE: Initial Condition 

- · . 

Heat re::-.ova 1 thrcugh ·A OTSG in S teac:i ng :-:cde 
B OTSG H20tH2o loop not yet ready. �AI:-- ,.,30 MA I"" -1/ ... ..;., Feed�·tater to OTSG supp 1 i ed thru �u :1 . d1 :r FH r.ozzl es. 

5.0 Immediate Actions 

5.1 Atternpt to establish natural circulation 

5.1.1 Ir..:tediately begin raising RCS pressure to approximately 
900 psig! 100 psig (to increase margin to saturation). 

5.1.2 Trip the turbine 

5.1.3 Without altering the feedwater lineup or flo;-, rate allo'"• 
OTSG "A" level to slowly increase to 430" on the 1tide 
range instrument. Secure feed�ater flo·o�, and allow OTSG 
"A" level to decrease to 400". Re-establish feed1·1ater 
flo� at the previous rate to increase level to 430". 
Repeat as necessary to maintain level beb1een 
400"- 430" . 

. NOTE 1 - Follo�ting the above actions and �1hen equilibrium 
conditions are established. RCS te:nperature Tc 
should stabilize at about 200 °F. 

-: 
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�ole 2 - Natural Circulation is indicated b1 an increase 
Trlifcs· AT to a ne11 value greater than thr; appro;drr.atP.ly zero 

AT of forced circulation. This AT is e.'(pected to be 
appt·oxir.tately 10 to 35° 1-1hen e�uil ibrium conditions of flo1·t 
hav.� been achieved. Initially, ho1·1ever. AT ttiP ir.-:re:;;se 
to 'J''CJlet· values �1hich could be as much as 15 to ·�G'.)r in 
the five to ten minute period after the loss of RCP. follo\':£:d 
by .:1 decrease to the equilibrium AT. The � T values in this 
paragraph -are provided for information only and are a result of 
intet·pretation of analytical data. It. should til lee about -- · -- -·· 
25 lo 35 min. to ·establish natural drculation. ·· · ·· · · - -·-- .... ..... . .. .... - .. . · ··.--·-.. -: --:"':':"·.- ... -: -··�· - ·---..,, .. _ . . _- .·· . . 
r�otc J -:The= system -,:;fif ·;e·spona··sfo,1ly to· changes·.:\-:nil e._.:.::-:.-:::==;-::·.· ·· .:: : 
.in the natural circ'ulation r.�ode.· The loop transport-time · -·-·- -· · 
is about 20 minutes, therefore, changes in steam demand and · · · ·;· .·.
feed rate should be made slo1-1ly and the systc:n should be 
given tir.�e to equilibrate before additional changes are made. 

5.1.4 Nanually record and plot Th. Tc and Ts• ... every 
t11enty (20) minutes. Read and record �-· all operable 
in-core the�ocouples every ten (10) minutes. 

5.1.5 If any of the (4) criteria provided bclol·t are exceed�, 
adequate flatural Circulation has not been established. 
therefore, proceed to step 5.2. 

5.1.5.1 If�� in the loop with the OTSG in the steaming 
mode exceeds 420oF. go to step 5.2. 

5.1.5.2 If any therrr�couple exce�s l000°F go to step 
5.2. 

5.1.5.3 

5.1.5.4 

If any three (3) the�couples have readings 
exceeding 800°F go to !:tep 5.2. �t..-.. . St'C�F ":,;�1/� :u-so 
At least 6 thermocouples must be below�. 
othentise go to step 5.2. 

riOTE: After natural circulatfon has been establ�shed 
it is expected that T"-and T will be nearly 
equivalent. Hol·tever,lstr:l sM�ld not be less th;;n 
Tc for natural circulatton to occur. In making the 
above ccmparisons, an instrument error of up to � 
soF must be considered • 

. . 

·. 
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5.1.6 Afte1· temperatures have stabilized (1/2 • 1 hr C!Xpected) . 
decreuse ste"m flo1., from the "A" OTSG by shutting the 
KS supply valves to the HSR "A''. MS·V35-' and 
l11!;·'13GA. 

NOTE:foll01-:ing the above actions and \1hcn equilibrium 
conditions are e�tablishcd, Tc from tlie plol in step 
5.1.4 should have increased to about 205 Of. 

-=--S:2 If 11atul·a-l·-circultion-is-not"'""estahhshed. -atte�::pt to-reg! in - --··-- 
flctt by starting RCP's in the follotrir.g s_equence. 

- -- -· .... ---- ·-··-. .... .. ... . 
. . · .. ·-.-

.. . . . 
· .. ·.:-·s.2.1 f.tte:ript to resta'rt RC-P-2A as follo1-IS: ::·:=··.�::.-·::_:�i-�-.-:;.z-;·z··.:· . .:_. -. 
. .  - -· 

.. � -:..:.· .: -- ···: .. ::..�-···- . . :_-''::: : . ..::..;·::-... -:-:::..... :-.. ·.·:=-.:...- · ... 
a) Start and run RC-P-2A High Pressure lift 

and Jackstop oil pur.:r:s�,./ �d.:..hliJI
s� . .,.., /;.. r"��-

NOTE: The motors can be sta1·ted \·lith accept3ble risk 
without the backstop lube oil pumps. P.C pressur�� 
beb1ecn ECO and 1200 P.S.I. should allc1·1 o�erat��n 
of the r:oto1·s 11ithout the high pressure o.n 1 ift syster:. 
At pres:>ures bela;� SOO psi, start up l·li:'lout li;;h pres�-.;re 
1 ift sy�tem may not be successful but o::a_,. !>r: ctter..pted. 

b) Start RC-?-2A. . I 
c) Open or check open seal return valve 11.U-V-338. 

·. 
NOTE: Th1·ee start "ttempts are allO\•Ied from cold condition. 

5.2.2 If RC-P-2A cannot be started, atter:�pt to sta1·t RC-P-lA 
as follo�1s: 
a) Start and ru� RC-P-lA High Pressure Lift �nd Backstop 

Oi 1 Pumps 
b) Start P.C-P-lA 
c) Open/check open sea 1 return va 1 ve I·:U-'/-33-'. 

5.2.3 If RC-P-lA cannot be started, start RC-P-18 01· 2B 
as folloi"IS: · 
a) Obtain HP person to accompany A.O. to establish . 

seal injection on RC-P-18 and 28 by openir.g m-'1-379 
and 111-V-380. 

NOTE: RHP r:;ust be prepared each shift designating personnel 
l"lho \1i 11 11\dl.:e entry. 

·. 
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5.2.-l St.wt AC Oil Lift and AC Backstop Pur1ps fot· RC-P-lB 
C\lld 23. 

5.2.5 Verify intermediate and IISCCt-1 is opHating. 

5.2.6 Verify Se<ll Injection Flo�1 on RC-P-16 and 213. 

5.2.7 Open I·:U-V33 C & D. Verify RC Pur.1p Seal staging by 
observing SeilL �!lvity pressure. . 

. . . - . -- .,. 
· 
... --·- - ...

... - . 
5.2.8 1/trify RC Pump Seal. Return Fl0\'1 (-< 1.91 gp:n) on RC-P-18, .:· : 

� and 2S. · . _ .. _ --- ···--· · -
·· · · �;;f���h · �t,e�·{ ·i�� :�hr�u�h i:·2�i Jc��P)�t�-

.�-�i�i·::-·:.: :.�- ··?�,--�:_·: -
. . . ,. RC-P-W. z.6 

s-:slv p · .:.L. • · 
�.....}0" If RC-P-Wstart attempt unsuccessful. start 

RC-P-� 
!.6' 

5.2.11 �!onitor the follo�ling during startup throu!;h the 
transient and thereafter for pro�er indication. Up;er 
seal cavity press..:re, louer seal cavity �ressure, S'-'al 
retut·n ter.:peraturc. upper seal leakag:!, seal return flO'.i, 
pur;;p shaft vibration and li.Otot· bearing temperatures. 

5.2.12 Close ·i�:U-V33 on non-operating pt.:::;:$. 

5.2.13 Close seal injection valves on all but standby pump 
and readjust seal inj�ction to minimize ma;:\!up. 

5.2.14 Secure oil lift pumps on all non operating p�ps. 

5.2.15 If an RCP t1as successfully started, return RCS pr�ssure 
and "A" OTSG level to the previcus condition. 

5.3 If no RC pu�ps can be st<lrted, attempt to establish natural 
circulation. 

. . 
5.3.1 Verify RCS pressure is 900 + 100 psig and "A" 

OTSG level 400-430". Adjust P.CS pressure and OTSG 
level to reach andmaintain those pat·amet�rs. 

5.3.2 A1lo�t ter11�eratures to stabilize for 1 hClur. During 
this period of time, re<ld and record all opcrc1blc 
the�ocouples every ten minutes. 

. . 
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5.3.3 If any th-ermocouple e�ce�s 1200°F prior to succcs�fully 
estilbl ishing Natural Ci•·culltion, go to ste;> 5.4. 

5.3.4 If any 3 ther:rocouples exceed 10G0°F pdor to 
successfully establishi1:g ::atural Cit·culaUCJn. 

5.3.5 

go to step 5.4. 

If at any tiwe durino stabilization or natural 
cit·c:.rlaticn attc:r.pts ·Th in the 1cop �tith the OTSG 
in the steil�ing mode e.�cee�o; 500°F proceecd to -.·. 
step 5.4. _ _  .. 

-. ::Oi£: .cor.tinuc. ·plot t i n� .TH 
.• ic• lnd T 

·
.�a�:

-in ... �·-:: ____ _ _ _ · __ :-·::,"'�·--:-.. s ..... . . . - . . . . ' . 
: . ..... -'=- ··- ... _ •• · ... ·_ ____ steP..:S.J ... -4. . . .. _ . _ ..... . _ ... _ ---..:-- .. --.Z- .• . <-

·
• .... 

5.4 If n.-.tural circulation is not est<�bl ished, go into nPI 
per EPJJ. st3rting with Step 3.2. 

. .... - . - .  ·- . .. . . . 

.· 
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