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==E LOSS OF RESIDUAL HEAT REMOVAL
-

C:::s
p PURPOSE

'
'

3,gN;rg . . ,

The purpose of this procedure is to identify and correct amus- ,

numE loss of RER capability. The scope of this procedure includesC::::: contingency actions for the following caseasC:|
W|3g A. LOSS OF RESIDUAL HEAT REMOVAL WHILE IN HODES 4 OR 5.
* ..wr. .

B.LOSSOFRESIDUALHEATREMOVALWHILEINMODE6(H7adygiC||::|-
Remove.d)- $,l-r;'" "'

e wm.
L6

SYMPTOMS *

Unexplained change in RHR flow or discharge pressure.e

,

Detected RHR system excessive leakage while RHR is ino
operation.

.

Any unexplained raise in RCS temperature while RHR is ine
operation.

Any observed loss of RHR system capability while RHR ise
in operation.

9202200321 920116
ADOCKODOOg4DR
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A.
LOSS OF RESIDUAL HEAT REMOVAL WHILE IN MODES 4 OR 5

.

ACTION / EXPECTED RESPONSE
_ RESPONSE NOT OBTAINED

CAUTION ] ;
-

During midloop operation with HL dams installed and
inadequate RCS venting, a loss of RHR cooling will
result in saturated RCS conditions within 10 minutessubsequengly resultin in core uncovery and re utrin
containment closure i itiation by initiating 1 210, g .
CONTAINMENT BUILDING PENETRATION VERIFICATIM - Mf},

. c,
*

nEFuEI.INa. - r
..w z..n %,+. .v

..
.

. . . .

e

NOTE '

e System status informt ton on loss of RHR:
Figure 2 - Time to Boiling
Figure'3 - Time for Core Uncovery -

Figure 4 - Heatup Rate

e Continue performing Steps A1 thru A3 until exitingthis subprocedure. ,
,

A1. Monitor Core Exit TCs. A1. ;

IF RHR is lost while in ia.
a. '

Hode 5,
Initiate 91001-C,-e

THEN check Core Exit TCs
less than 200*F. EMERGENCY

CIASSIFICATION AND
IMPLEMENTATING
INSTRUCTIONS.

Evacuate non-essentiale
personnel and initiate
Coatainment Isolation.

o Go to All and initiate
charging for core heat
removal.

e,

70 * 5
__

-,e- --- y.- .q- , m =-r- w s- yw --w- - 'c -,1
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J?/ ,
ACTION /EXPECTEDRESP0 HSE

*
,

RESPONSE NOT OBTAIN_ED,

b. IF while operating at i
1

ETd-loop Core Exit TC
indication is lost,
THEN raise the RCS level
to 188 ft. 3 in. (Top of
Hot Leg)
AND monitor the RCS
temperature with the wide g...
range T-hot. -4-ny. "t ",

A2. Check One Train of RHR - A2
OPERATING. i

.,

Suspend all operation .o

involving:s redu ion [ofRCS; boron!coneds ationa::.Rg%.. : ei- f M Ae IF in Mode 4 1

XND IF SGs are availableT6r RS cooling,
-

THEN Maintain Tavg below
W F by maintaining at
least one SG fillad in theNR and by using sceam
duimps or SG ARVs.

Go to Step A6.

NOTE

When there are indications of RHR pum
while in Section A of this procedure,p cnvitation I

ret. urn to Step A3. I

A3. Monitor operating RHR pump - A3. E running RHR pump isNOT CAVITATING: cavitating, ,

e RHR Amps - NOT THEN stop affected RHR
FLU ING. pump (s)..

Discharge flow - NORMAL Realign misaligned valvese

FOR RCS PRESSURE. in affected RHR train.

Discharge pressure - STABLE.e

HV-10465 (Train A)e

HV-10466 (Traia B)e

Go to Step A5.

-

_ _. . - . - . - -.
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, . S v, . a dACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

A4. Check Core Exit TCs - A4. IF Core exit TCs rising,
STABLE OR LOWERING. TREN verify affected train

K and CCW flow - Normal.Go To Appropriate UOP.
IF Tlows Are Normal,
IND Core Exit TCs rising,
THEN go to Step A6.

NOTE 'fCSF a T- '

If opening the RHR HL suction valves from- the QMcB is
blocked dus to HV-8804A or HV-88048 being disabled,
the HL suction valves may be opened from the Reinote
Shutdown Panels. *

. ;g;;, ! ; 9 ..3A5. Check Affected RHR Suction A5. Dephas se RCS 'LES bValves - OPEN: 365 PSI 0t **"'"'

e HV-8701A (Train A)
e HV-8701B (Train A) a. Use Normal spreys..

e HV-8702A (Train B)
b. Use Aus Spray if letdown

in service,o HV-87025 (Train B) c. Use PRZR PORVs.

Check IF RCS Is Above
Mid-loops

e RVLIS FR level - GREATER
THAN 721 with NO RCPs

|running..

e Local or Remote
indications - GR. EATER THAN
187 FT. ELEV.

IF RCS is NOT Above
rid-Loop,
THEN go to Step A6.

IF RCS is above midloop.
TREN Open RRR Loop Suction
valves-
AND THEN go to Step A6,

-OR-

AND THEN go to Step A9.

IF neither Train RHR Suction
Valves can be opened.
THEN go to Step All for
alternate RCS cooling.-

"_ ._ _

'

--
_ _ _ . _ _ _ _ .
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ACTION / EXPECTED RESPONSE
RESPONSE NOT OBTAINED

NOTE

If in Mode 5 it may be necessary to vent reactor vessel | .by opening RHR suction vents or RV head vents to allowgravity flow from RWST. 1

. . , ; ;- QtQA6. Check Reactor Vessel level A6.
indications above RCS a. DisMeh an Oper6[r' to
mid-loops locate and isolate any

identified leaksWS i

RVLIS FR level - GREATERe

THAN 72% with NO RCPs b. Adjust charging flow to a
Running. closed cold leg ast-

necessary to res re RCS |level to 189 ft ~'

Local Or, Remote [ ,,n" kJA A r
e

indications - GREATER, c. IF- ging . ,

,_ ,

'

THAN 187 FT. ELEV. NOT available,
TIEN gravity fill by
InTEiating 13011, RESIDUAL

*

HEAT REMOVAL SYSTEM. *

d. IF Reactor Vessel Level
N&r restored.
TIER shut RRR Suction
VaIVee, one loop at a
time, to isolate leak.

e. Initiate ECCS flow using
any pumps availables..

e SIPS.

e RER in Injection Mode
(depressurize RCS if
necessary to obtain
injection flow) .

f. IF Reactor Vessel Level
re' stored above mid loops

e RTLIS FR level -
CREATER THAN 72% with
NO RCPs running. |

: e Local or Remote '

indications - GREATER t
TRAN 187 ft. *

I
THEN go to Step A9.

'
,m.s

. . _ . - - .._,.-.._.._,m
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ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE

If either train of RHR becomes inoperable, shut
inoperable RHR Train NL Suction valves and shut ML
Cross-Connect valves MV-8716A and HV-87165.

,. m

A7. Start Other RHR Train By: A7. IFOtherTrainRNR[can'notr.Initiating 13011, RESIDUAL'
HEAT REMOVAL SYSTEM, with 57 established.
flow throttled - LESS THAN THEN go to Step A9. '

~

1300 GPM.

A8. Slowly increase RHR flow.404.: m~6 : la-

3000 spa, while monitoriti g ,pggjggy' ;' ;'T hforcavitation' action {.f;g ,s . .;1 :,, y, .

Return To Step A3.
*

.

~.A9. IF Olen Due To Cavitating
RRR himp,
THEN Shut RHR Suction Vent
ViWes In Affected RHRTrains

HV-10465 (Train A)e

HV-10466 (Train B)e

, , . . - ..

A10. Restart RHR Pump With Flow A10. Go to Step All for alternatethrottled - LESS THAN
1300 GPM. RCS cooling.

Slowly increase RHR flow to t

3000 gym, while monitoringfor cavitation actions,
i

Return To Step A3.

All. Check if RCS Intact. All. IF RCS manways are oper. |

No RCS manways open. TREN go to Step A26.e <

i

I

. .-
-

.
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,

ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

A12. Detertaine what alternate A12. IF RCS Temperature isRCS Cooling Is Desired gFeater than 200'F
AND IF SGs are availablea. RCS Temperature - LESS ToF RUS cooling.

THAN 200*F. THEN Maintain RCS Temperatur
ua ing(* > -

b. Maintain RCS cooled b * 'g.maintainingPRZRlevef-
e 'h,i.!)*/;Ft[amDumps.GREATER THAN 9% using:

'

.0a.
e CCP

e SG ARVs.
-OR . ~ #L.* -

~

IF ' Go are available fore IF SGs are'available RC
^

. JGi%,.for;RCS.. cooling, SG I TAccussulitorsAW Feed with SGBD MOVs for RCSbleed. cooling.
.

A13. IF SGs are available for
RCS cooling, THEN verify At
Least Two SGs - GREATER
THAN 17% NR.

,

A14. Start All CRDM Fans.
.

A15. Start all Containment
Cooling Fans. '""

.

A16. Control RCS Pressure - AT
365 PSIG.

IF PRZR has bubble.e
TREN operate PRZR heaters
or sprays to control RCS
pressure.

IF PRZR is solid,e
TREN control charging e.nd
TeTdown.

A17. Try To Start An RCP On An A17. Continue with Step A19.Operable SG By Initiating
13003, REACTOR COOLANT PUMP
OPERATION.

reun
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ACTION / EXPECTED LESPONSE

_ RESPONSE BOT OBTAINED

A18. Initiate Repairs And
Applicable Tech. Spec.
Requirements.

A19. Check Cora Exit TCs -
STABLE OR LOWERING.

A19. Go to Step A21. '

7S.$]+..r-,;;;p ~ - ...n.,
'V

A20. Continue Attempts To Start
one Train RHR.

IF one train RHR started,
TREN return to Step A3.

.. ~?%.y u.pA
. Mi" *W , .- -s &

-

"

d
A21. Arm COPK"And h en Both h.M "6 hb A 6-

W .,
v.

%da 'FRZR PORVs or : lead Vents.
< t-

. ~

A22. Operate CCPs At Required A22. Start PDP or align SI '

Flowrate Per Figure 1.
Accumulators to establishflowrate. Align flowpath as
required.

..

A23. Check RHR and RCP Status - A23. Consult TSC For Appropriate
a. RHR in operation. Contingency Actions.

'

-OR ~"~ '

b. One RCP operating 'on
operable SG with two SG
levels - GREATER THAN .

17% NR. '

A24. Terminate RCS Bleed And Feed.
.

A25. Consult TSC For Appropriate i
'

1mP.

A26. Evacuate all non-essential
personnel from containment
and ensure all personnel
are clear of RCS openings. i

'C hel

_ _ .
. .

. .__--l-------------- - -
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ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE

Charging should be directed to closed Cold Leg (s) if
possible.

., .u.+,A27. Control Charging Flowrote'p'
- ere .

A27. Disp ~atcCa_ n opera.4 '4 Eto rackt
in SIWcuentlator'ab:'.Using' Figure 1 To Maintaisi@

Core Heat Removal And IL6;' Discharte MOV's Breakers.Vessel Level Above Midloop.
Open Accuarulator discharge
MOV's.

'

Continue attempts,to inject-

. . . Y/% borated water int'o 'RCS.
, ,,,,e.,,. .

3,,,' .: .$hib' -
#' d'h , 5 $I0f+ < AW'NH IYW'., ~

'
'

.T Align EusT for gravity draini<

to RC5.
d

.

A28. WHEN Reactor Vessel level *

1Giii'tored Above Midloo
THENContinueControlIng
Level And Return to Step
A7.

A29. Consult TSC for recovery
actions.

.-
-

-

i

END OF SUB-PROCEDURE TEXT

I

,

to244s

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - . - - - _ - - - - -
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B. LOSS OF RESIDUAL HEAT REMOVAL WHILE II MODE 6

ACTION / EXPECTED RESPONSE RESPONSE WOT OBTAINED
. , m .. ., M '' "%. sjw_m.v44~ m $C

.
.

Bl. Chec [R3 D eY - ABE . Bl. Gb T D eYt b A o a
FLANGE WITH CAVITY FILLED.' procedure.

B2. Suspend all operations
involving a reduction.of
boron co.ncentr,ation. , t+Aw4., , .d;;.p *r . 4# a+. . . . , , , , - - -w . yv

. ,.p tg - -.;

)N ,N'i ... M h! - siM@.A - 4 .P~B3. Verify Hot Leg' loop suction- B3, Stop'affe d RHR piiiipb)valves - OPEN: and open loop suction-
valves..e HV-8701A Train A

e HV-8701B Train A .

e HV-8702A Train B
e HV-8702B Train B

.

B4. Check reactor cavity level - B4. Suspend all fuel movement.
GREATER THAN 23 FEET ABOVE
RV FLANGE (ELEVATION 217 FT).

_ ,_ . -_. .

B5. a. Check for NO LOSS of RCS a. Maintain RCS level aboveInventory: RV flange.
Local Tygon tube -OR-e
steady 23 ft or more
above RV flange. Go to Section A of this

procedure,
e Remote indications

23 ft or more above
| RV flange.

b. Go to Step B8.;

B6. Check AUX BLDG & CNMT B6. Stop the IHR pumps if a breakleak detection system - occurs on RRRS. Dispatch an
NORMAL. operator to locate and

. . . _. isolate any leaks. +-

!
i

| % dl
I

_ - _ - ~ - - _, _ _ - . . _ . . _ _ - ,._
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*ZA ti-..

ACTION / EXPECTED RESPONSE
RESPONSE NOT OBTAINED

i
B7. Initiate repairs and

applicable Technical
Specification requirements.

B8. IF ei train of RHR t,iki,
Ecomes b 4:~

rable while siny0+Y.. '. , , T Mij'"!!4*
po

'*

this sh t V" ': ^W* '
.

< '" '

THEN shuti" inoperable train
HCluction Valves and shut
HL Cross-connect Valves
HV-8716A and..,HV-87168.

xAep +> ,1 n.ca 4 7,89. Try to lace .either RHR .56 - 4v."
train-i bpsration by hk > w 2*

P"y*W''"~d iM"initiat ng"13011 RESIDUAL"^& '
'

HEAT REMOVAL SYSTEM. I
'

B10.WHENRHRinbperation ,
1

..v.,
'

THEN return to procedure
in effect. !

Bil. Start all ContainmentCooling Fans.

B12. Initiate 13719. SPENT '

FUEL POOL COOLING AND
PURIFICATION SYSTEM, to
place both trains in
service.

B13. Place a Nor1aal FEB HVAC
train (one normal supply,
one normal exhaust, and
3 recire units) in
service by initiating
13320, FUEL HANDLING
BUILDING HVAC SYSTEM. -

'

'

B14. Check RCS temperature -
; GREATER THAN L85'F. B14. Return to Step B9.

I )
,,

8 *

!Cws
.

y .=.,n . - , . , - . , - , . , , . . . _ - . -, , w. . ~ . . - - . ~ , , .
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. Ant..w
ACTION / EXPECTED RESPONSE

RESPONSE NOT OBTAINED

B15. Establish RCS feed path B15. Manually start pump andfrotn RWST:
align valves as necessary,

CCPs - AT LEAST ONEe
RUNNING. IF a feedpath can NOT be

established. -

4-

THEN return to St5'N D'EU" ". r ,

,3b?:.-OR- Q ~h"'t?;
, . 2 ee, -

yzg:. i;~ ?'
,

- --

Verify valve alignment r,e

for operating pumps.

.

.
*

e.,
lM 'g #

t

_

e

i s

9

%

9

Se

.

1

_ __ _ _ _ _ _ _

_ _,
. .

- . - - -. - -
'

' ^ ^ ^ ~ ~ ~ ~ ~ ~
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4. . . ....

ACTION / EXPECTED RESPONSE RESPONSE NOT OBTAINED

B16. Establish RCS bleed path:

a. Dispatch an operator to
open the following
valves inside CNMT

, :, , ,., ,,+...w. w,- , ,, . .

Drain valves on atik,~, '[fp."ig"' . '$3] '
e,

least one RCS loop.*
.

,

(At intermediate
legs)

Loop 1: 1201-U4-001
1201-U4-002

. , ...,,

S 'aoa 2' !!!!:st:!ai- +aw qu
Loop 3: 1201-U4-030

1201-U4-209 .

4

Loop 4: 1201-U4-071
1201-U4-206

e 1901-U6-242
(RCDT pump suction)

b. Dispatch an operator to
open the following
valves in AUX BLDG on
applicable unit:,

UNIT 1

e 1-1901-U4-041
(Room RA27)

e 1-1901-U4-002
(Room RA49)

UNIT 2

e 2-1901-U4-041
(Room RA73)

e 2-1901-U4-002
(Room RA97)

'034al

_ _ _ _ _ _ .

.. . ..
. . ..

. -----------------J
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ACTION / EXPECTED RESPONSE
_ RESPONSE NOT OBT/.INED

B17. Operate RCDT pumps as
required to maintain

reactorcavit5 levelgreater than .3 feet
above reactor vessel
flanft) ge (elevation 217and tem gy, ,, ;"- i, . 4.1
than 185'F.perature less . s4heg(o ,

. u
'g.i" )

-

'n "
3 ''s

,

-i
,

B18. Check RRR status -
AVAILABLE: B18. Return to Step B9. ,

Place RHR in operation.
.. . . . . . , . .

B19. Terminate',., bleed and feed. Q"Q< A: $$*ih5.

' W ~' *

B20. Go to appropriate UOP. *

.

END OF PROCEDURE TEXT

.

I

*

,,.,

|
- . .-.
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