N%O ReY. ____!
DATE j!/m.{zg
EMERGENCY PROCEDURE EP-_3 2

TITLE: Loss oF RCP'sS Suvecessroe NATvaae CirevrsaTion
Clod. oo oo OALFS(”/})' :

APPRCYALS: PORC(Yice-Chairman) & - 6
« TR flzs/n YR Y7 lul
utt seet.: & F Mullee —L”X ! .”:"«

oate J-22-79 NF':E]H s orTe Yoy -
B libed o %_/zj@ e

G o

154 212




s L €P-32 Rev. 1 4/22/79

EP-32 - Loss of QOperating RCP

Suczessful Natural Circulation

1.0 Purpose:

s To provide cdequate core cooling through natural circulation in the

. —....event. of loss of the cpe rating:RCP_. .- . —. . e i . asAC TR T
Tt - - - - = o~ om. - um -ty

.. 2.0 .References e e e o

N 'M.; T . Descm tion- e 5 '-_._..,__ R S
,-=~---=__Contingency Plan — Loss of Reactor Coolant Pumps of 8 Aprll 1979 ‘ . =
c-1,2,3 i
Ref. A Bill Lowe to (Illegible) Telecon
flote of €800, 4/12/79
Ref. 2180 NDT Pressure/Temperature Curve
Ref. #10 Matural Circulation - Minimum RCS

Pressure vs that curve with
saturation curve added

Ref. 48 Preparation for an initiation of
(~ 3 natural circulation.
~ Ref. #1683 _ Effect of Partial Flou Blackage on :
Ref. #156 RCP Startup Procedure (B&/ procedure 15, Rev. &)
Ref. #11 Loss of RC Flow/HP1
Ref. 2(BaW) 77 Loss of RCP - Successful Natural Circulation

(B8N 486, 4/19/79)
Ref. 2TSG O Loss of Reactor Coolant Pump (R. Keaten 4/19/79)

3.0 Limitations and Precautions

3.1 Operational limits of RCP with backup RCP's available:

a. frame vibration exceeds 5 mils.
- or 5 : SR o -
b.. shaft vibration exceeds 30 mils :
. and
urper seal leakage & return flow increases to greater
than 1.9 GFHM.
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3.2 Operational limits of RCP with no backup RCP available.
a. Shaft vibration > 70 mils
or
b. Upper sezl leakage > MU system capability to maintain
RC system water level.

¢.0 Symptoms

5.0

. 4.1 RC§ Flow in the operating loop decreases or becomes erratic
"4.2"Co plete loss of RC flow in operating loop

-4, 35:RCL Pump Trip anunuator St e e e LR et A B e e s
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4.3 RCP limits. (section 3) exceeded.

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

HOTE: Initial Condition

Heat retoval thkrcugh A OTSG in Steaming icde

B OTSG H OIHZO loop not yet ready. ,\; M;‘ 28
Feedwater to 0TSG supplied thru 'qn F¥ roz2les.

Irmediate Actions

5.1 Attempt to establish natural circulation

5.1.1 Imrediately begin raising RCS pressure to anproximately
900 psig *+ 100 psig (to increase margin to saturation).

5.1.2 Trip the turbine

5.1.3 Without altering the feedwater lineup or flow rate allow,
OTSG "A" level to slowly increase to 430" on the wide
range instrument. Secure feedwater flow, and allow OTSG
"A" level to decrease to 400". Re-establish feedwater
floww at the previous rate to increase level to 430".
Repeat as necessary to maintain level between
400" - 430".

- NOTE 1 - Following the above actions and when equilibrium

conditions are established. RCS temperature Te
should stabilize at about 200 ©F.
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Hole 2 - Natural Circulation is indicated by an increase

in RCS & T to a new value greater than the: approximately zero
a T of forced circulation. This AT is ecpected to be
approxirately 10 to 35° when equilibrium conditions of flew
have been achieved. I[nitially, hcwever, A& T wil?! inzrccse

to yrcater values which could be as much as 15 ta 4G2f in

the five to ten minute period after the loss of RCP, followed
by a decrease to the equilibrium o T. The AT values in this
péragraph-are provided for information only and are a result of

interpretation of analytical data. It.should take about .- <==: ~=—: -=-.

25 to 35 min. to establish natural circulation. """

P = ) O P

Hote 3 - The system wiil Fespond Siowly to chenges while ~F=uns .= 1%

. in the natural circulation mode.: The loop transport-time - ~-—— —: - -...

is about 20 minutes, therefore, changes in steam demand and ~ =~
feed rate should be made slowly and the system should be
given time to equilibrate before additional changes are made.

5.1.4 HMarnually record and plot Th. Tcand T every
twenty (20) minutes. Read and record all operable
in-core thermocouples every ten (10) minutes.

stn

5.1.5 If any of the (d4) criteria provided below are exceeded,
adequate Natural Circulation has not been established,
therefore, proceed to step 5.2.

5.1.5.1 If T in the loog with the OTSG in the steaming
mode exceeds 420°F, go to step S5.2.

5.1.5.2 If any thermocouple excess 1000°F go to step

§.1.5.3 If any three 83) thermcouples have readings
exceeding B00YF go to step S5.2. . S5
: SECF wzafer 1%
5.1.5.4 At least 6 thermocouples must bte balow <76°F,
otherwise go to step S5.2.

NOTE: After natural circulation has been established
it is expected that Ty and T = will be nearly
equivalent. However,HTstm sﬁ&uld not be less than

T. for natural circulation to occur. In making the
agove ccmparisons, an instrument error of up to *+
SOF must be considered.
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After temperatures have stabilized (1/2 - 1 hr expected),
decrease steam flow from the "A" OTSG by shutting the

M4S supply valves to the MSR “A“*, MS-V35A ard

15-Y30A.

NOTE:Following the above actions and when equilibrium
conditions are establishecd, Tc from the plol in step
5.1.4 should have increased to about 205 OF,

5.2 If naturat-Tircultion—is—mnotestatlished,attexpt to-reg-m S e

flow by starting RCP's 1n the following sequence. . - - «: AT

3520

Sotdals

5.2.3

Atteﬂpt to res;art RC-P-2A 2s follovs:

--._.....‘-.. gy e

a) Start and run RC-P-2A High Pressure L1
and ,ﬁac'-ztop 0il pumpscad e.«.‘..L/uL
Se. A3 rv.m-/.
NOTZ: The motors can be started with acceptiable risk
without the backstop lube o0il pumps. PC pressurec
betv:een EC0 and 1200 P.S.I. should allcw os era"'
of the motors without the high pressure o3 1 lift system.
At pressures belciw 800 psi, start up without Li‘zh preszure
lift system may not be successful but ma, be attempled.

b) Start RC-P-2A.
¢) Open or check ogpen seal return valve l4-V-338.
NOTE: Three start attempts are allowed from cold conditibn.

If RC-P-2A cannot be started, attempt to starrt RC-P-1A

as follows:

a) Start and run RC-P-1A High Pressure Lift and Backstop
0i) Punps

b) Start PC-P-1A

c) Open/check open seal return valve uU-Y-33A.

If RC-P-1A cannot be started, start RC-P-1B or 28

as folliows:

a) Obtain HP person to accompany A.0. to establlsh .
seal injection on RC-P-1B and 2B by openirg MJ-Y-379
and 1J-Y-380.

NOTE: RWP rmust be prepared each shift designating personnel
who will make entry.
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5.2.4

6215
5.2.6
5.2.7

5.2.8

< gl

~5- EP-32, Rev. 1 4/22/79
Start AC 0il Lift and AC Backstcp Pumps for RC-P-1B

and 23.
Verify intermediate and NSCCY is operating.
Yerify Seal Injection Flow on RC-P-16 and Z3.

Open #U-V33 C 8 D. Verify RC Pump Seal staglng by
observing sea}l. cav1ty pressure.
Yerify RC Pump Seal Return Flow (< 1.91 gpm) or RC- p- 18
and 25 . S e

: it R 5 o "'-'.'-".“'»:;-.:.i'-.._._.
With stn s z 2.2 through Z.2.7 complete, start .
PC- -15’2- ;

5’2’0’ >

57770 If RC-P- xa?”art attempt unsuccessful, start

RC-P-28%
16

5.2.11 Honitor the following during startup through the
treansient and thereafter for proper indicetion. Uoger
seal caevity pressure, lower seal czvity pressure, sc¢al
return temperature, upper seal leakaces, seal return flow,
pump shaft vibration and motor bearing temperatures.

5.2.12 Close *H-V33 on non-operating pumpe.

5.2.13 Close seal injection valves on all but stardby pump
and readjust seal injection to minimize manaup.

5.2.1& Secure oil 1lift pumps on all non operating pumps.

5.2.15 If an RCP was successfully started, return RCS pressure
ard "A" 0TSG level to tke previcus condition.

5.3 If no RC pumps can be started, attempt to establish natural
circulaticn.
5.3.1 Verify RCS pressure is 900 + 100 psig and “A"

5.3.2

TSG level 400-430". Adjust RCS pressure and 0TSG
evel to reach andmaintain those parameters.

Allow temperatures to stabilize for 1 hour. ODuring
this period of time, read and record all operable

thermocouples every ten minutes.

154 217

R .-_-_ —.-N.I « = eas




gt r =6 EP-32 Rev. 1 4/22/79
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If any thermocouple exceeds 1200%F prior to successfully

532
establishing Natural Circulation, go to step 5.4.

(%]

5.3.4 Ir any 3 thermocouples ekceed 10C0%F prior %o
' successfully establishing Hatural Circulation,
go to step S5.4.

5.3.5 If at any time during stablllzatlon or natural
circulaticn atterpts Ty in the icop with the 0TSA i
in the stecming mode exceeZs 300°F proceeed to - R

-_ = ot 5 s.,ep 54 . : o e ey . 3
5 -'-:.-'.. SN et - »“:‘.h0|£: Cortinue p'loftm-,, TH. 'C' and Tstn as 1n'-_~:-—---—-: =
o S i ... _._ step-5.1.4 AR T Th e o e R A

5.@ if natural circulation is not established, go into HPI
per EP33, starting with Step 3.2.

= 154 218



	000675
	000676
	000677
	000678
	000679
	000680
	000681

