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(Plant anagec)

Ef fective Date

LEVEL CONTROL

EMERGENCY PROCEDURE

1.0 ' FUREOSS B R L
The purpose of this procedure is to restore and stabilize RPV water levels.

2.0 NTRY CONDITIONS

The entry conditions for this procedure are any of the following:

2.1 RPV water level less than 12.5"

2.2 Drywell pressure greater than 1.69 psig

2.3 An isolation condition exists which requires or initiates reactor scranm.

3.0 OPERATOR ACTIONS

3.1 Confirn initiation of all of the following. Initiate any of the actions
which should have initiated but did not.

3.1.1 VERIFY reactor scram and PERFORM SP 29.919.§1, (Emergency
Shutdown), concurrently with this procedure.

3.1.2. VERIFY group isolations consistent with entry conditions
as per technical specification 3/4.3.2.

) 3.1.3 VERIFY automatic initiation of ECCS systems as per
. technical specification 3/4.3.3.

3.1.4 VERIFY diesel generators start at 1.69 psig or -132.5".

( CAUTION

]
s
:

Avoid RPV high water level trip (54.5") of RFP, HPCI, and RCIC
Lurbines.

. B Restore and maintain RPV water level between 12.5" and 54.5" with
one or more of the following systems:

SP 29.9023.91 Rev. E
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systems vary with planu
erred tha 1@ nmininum number of systems

be used to acconplish water leve storatio

The choice of using the
conditions. It is pref

3.2.1 Feedwater/Condensate 5 0 psig

CRD 0 g

psig
RCIC 1115 to 50 psig
1115 to 100 psig
3.2.53 C.S. 333 to O psig
3.2.6 LPCI 238 to U psig
IF RPV water level cannc

12.5", THEN maintain

(TAF)

as read on fuel zor instrumentation LI-007

REV water level cannot be determined OR maintained above TAF,
HEN enter SP 29.£23.904 (Level Restcration).

Notify the Watch Engineer to classify the event and initiate
EP-30A as required.

IF RPV water level can be restored and maintained above 12.5" AND
it is determined that an emergency does not exist, THEN enter the

appropriate station procedure as determined by Shift Supervision.

IF SRV's are cycling, THEN ope ne SRV and
to between 809 and 960
SRV's in the sequence
heating, if this step nus

RPV pressure
1ize SRV cycling (Alternate
ppression pool

3.7.1 RV-P93A
RV-§93B

RV-P93C
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4.0

3.7.4 RV-§93D
3.7.5 RV-P3I3E
3.7.6  RV-Q93F
3.7.7 RV-§93C
3.7.8 RV-PI3H
3.7.9 RV-P93]
3.7.10 RV-§93K
3.7.11 RV-pI3L
3.8 WHEN the RPV water level has stabilized above TAF, THEN enter
29.923.92 (Cooldown).
REFERENCES
4.1 SP 29.919.P1 Emergency Shutdown
4.2 SP 29.923.72 Cooldown
4.3 SP 29.P23.9p4 Level Restoration
4.4 SP 23.103.91 Condensate
4.5 SP 23.109.01 Feedwater
4.6 SP 23.119.91 Reactor Core Isolation Cooling System
4.7 SP 23.202.91 High Pressure Coolant Injection
4.8 SP 23.7203.91 Core Spray Systenm
4,9 SP 23.204.p1 Low Pressure Coolant Injection
4.10 SP 23.106.;1 Control Rod Drive Injection
4.11 Technical Specifications, Section 3/4.3.2
4,12

Technigpl “~anifications, Section 3/4.3.3
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Subaitted: SP Number 29.923.02

(Section Head)

Approved: Revision |

1.0

2.0

3.0

(Plant Manager)
Effective Date

CCILDOWN ST

EMERCENCY PROCEDURE x

PURPOSE - N

The purpose of this procedure is to depressurize and cooldown the RPV to cold
shu® ‘own conditions while maintaining RPV water le el within a satisfactory
range.

ENTRY CONDITIONS

This procedure is entered from SP 23.023.01 (Level (°ntrecl) after the RPV water
level his been stabilized above the top of active fuel (TAF).

OPERATOR ACTIONS '
CAUTION ‘
IF a high drywell pressure ECCS inltiatton signal occurs OR exists while

;azptessuriztng. THEN prevent injection from those CS and LFCI punps not required
to assure adequate core cooling prior to reaching their maximum injection
pressures. WHEN the high drywell pressure ECCS initiation eignal clears, THEN
restore CS and LPCI to AUTOMATIC/STANDBY mode.

CAUTION

D" NOT secure or place an ECCS in MANUAL mode UNLESS, (1) misoperation in
AUTOMATIC mode is confirmed by at least two independent indications OR (2)
adequate core cooling is assured Ly at least two independent indications. IF an
ECCS is placed in MANUAL mode, THEN 1t will not initiate automatically. lMake
frequent checks of the initiating or control parameter. WHEN manual operation is|
no longer required, THEN restore the system to AUTOMATIC/STANDBY mode if
possible.

31 Maintain RPV water level between +6" on Fuel Zone Indicator
LI-PP7 and 54.5" on LI-PP4 with one or more of the following
systems:

NOTE

The choice of using the following systems vary with plant conditions.
It is preferred that the minimun number of systems be used to

acconpl jsh water levelrres&oracioncw ”J

MG WY loar
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3.1.1 Feedwater/Condensate 1115 to P psig

|

3.1.2 CRD 1115 to P psig

M.

not throttle HPCI or RCIC systems below the minimua speed of 2250

CAUTTON

3.2

3.3

3.4

3.1.3  RCIC 1115 to 5P psig
3.1.4 HPCY 1115 to 19D psig
51.3 C.8. 333 to D psig
3.1.6 LPCI 238 to P psig

IF signals of high suppression pool water level (26'11") OR low
Condensate storage tank water level (3'4") occur, THEN confirm
automatic transfer of /or manually transfer HPCI and RCIC suction
from the condensate tank to the suppression pool.

IF PV water level cannot be determined or maintainad above TAF,
Tﬁh! enter Sk 29.023.04 (Level Restoration).

NOTE

AF = +6" as read on fuel zone instrumentation LI-007.

IF SRV's are cycling, THEN open one SRV and reduce RPV pressure
To between 8PP and 960 psig to minimize SRY <yeling. (Alternate
SRV's in the sequence listed below to equalize suppression pool
heating if this step must be repeated).

3.4.1 RV-P93A

3.4.2 RV-{93B

30 ‘o 3 RV-¢93C

3.4.4 " RV-P93D

3.4.5 RV-993E

3.4.6  RV-P93F

3. " 7 RV-¢93G

3.4.8 RV-P9I3H

T

SP 29.023.902 Rev. E
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3.5

30 ‘o 9 RV°993J
30 ‘o lo gV'°93K

3.4,11 RV-P93L

CAUTION

V water inventory, protect primary containment integrity, or

Cooldown rates greater than 1PP°F/hr may be required to conserve
Ffuit radioactive release to the environment.

CAUTION

not depressurize the RPV below 1PP psig unless motor driven
unp sufficient to maintain RPV water level are running and
vailable for injection.

Depressurize the RPV and maintain cooldown rate below 1P@°F/hr
using one or more of the following systems:

3.5.1 Main Turbine Bypass Valves (preferred method) per SP
22.995.91 (Shutdown to Cold Shutdown)

3.5.2 RCIC per SP 23.119.91 (Reactor Core Isolation Cooling
(RCIC) System)

3.5.3 HPCI per SP 23.202.P1 (High Pressure Coolant Injection)

3.5.4 RHR (Steam Condensing Mode) per SP 23.121.p1 (Residual
Heat Removal (RHR) System)

3.5.5 SRV's (alternate in the sequence listed to equalize
suppression pool heating)

3.5.5.1 RV=-P93A
3.5.5.2  RV-§93B
3.5.5.3  RV-§93C
,3.5.5.4  RV-993D
3.5.5.5 RV-P93E
3.5.5.6 RV-P93F
3.5.5.7 RV=-p93C | . Y

\ ) / o —

N
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3.6

3.7

3.8

3.5.6
3.5.7

3.5.8
3. 5. 9
3.5.10

3.5.11

3. 5. 12

WHEN the RHR shutdown cooling interlocks (135 psig) clear, THEN

3. 50 5.3 RV-093H
3. 50 509 lV’093J

3.5.5.10 RV=093K

3. 5. 5. l l RV-O93L

1]

NOTE

Fewer blowdowns with inci ased pressure reductions are
esirable to minimize SRV ¢ '.le stresses.

CAUTION

If the continuous SRV pneumatic supply is or becomes
navailable, depressurize with sustained SRV opening.

-

RWCU (Blowdown Mode) per SP 23. )9.Pl (Reactor Water
Cleanup).

Steam Jet Alr Ejectors per 5P 23.701.01 (Condenser
Of f-Cas Removal)

RFPTS per SP 23.109.01 (Feedwater Systen)
Steam Seal Evaporator per SP 23.124.01 (Steam Sealing)

Main Condenser Deaerating Steam per SP 23.103.01
(Condensate)

FAel

RWCU (Recirculation Mode) per SP 23.709.01 (Reactor Water

Cleanup System)

Main Steam Line Drains per SP 23.116.9! (Main and
Auxiliary Steam)

initiate the shutdown cooling mode of RHR per SP 23.121.91
(Residual Heat Removal (RHR) System).

IF the RHR shutdown cooling mode cannot be established and

further cooldown is required, THEN continue to cooldown with the

systems listed in step 3.5 as applicable.

IF RPV cooldown is required but cannot be accomplished, THEN
perforn alternate shutdown cooling as follows:

SP 29.023.92 Rev. E
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—_—— e = =
————— e ———



3.8.1 1Initlate Suppression Pool Cooling per SP 23.121.91
(Residual Heat Removal (RHR) System).

3.8.2 Close the following valves:

(A) RPV Head Vents
1821 NMOV-P84 1821 MOV-P85
(B) All MSIV's
1821 ¢ . 1B21 AOV-PB2A__
1821 AC _____ 1B21 AOV-P823
1821 AOV-§8.¢ 1821 AOV-P82C
1821 AOV-@81D 1821 AOV-P82D
(C) MSL Drain Lines
1821 MOV-P38 1821 MOV-@33 )
1B21 AOV-P88 1821 AOV-089
(D) RHR Stean Condensing Valve

1E11 MOV-P49
3.8.3 Position SRV's so that only one SRV is open.

3.9 Start one CS or LPCI pump with suction from the suppression pool.

3.10 Raise RPV water level to establish a flow path through the open
SRV back to the suppression pool.

3.11 Increase CS or LPCI injection into the RPV to the maximum.

3.12 IF RPV pressure does not stabilize ABOVE 100 psig, THEN start
another pump. o

3.13 IF RPV pr. sure does not stabilize BELOW 184 psig, THEN open one
additional SRV. ok

3.14 Control suppression pool temperature to maintain RPV water
temperature above 79°F per SP 23.121.P1 (Residual Heat Removal
(RHR) System).

3.15 Continue with Plant Shutdown in accordance with SP 22.095.901
(Shutdown to Cold Shutdown).

REFFRENCES

4.1 SP 29.023.01 Level Control

SP 29.023.92 Rev. E
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4.2

© 4.3

b.b
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12

4.13

se

SP

SP

SP

SP

SP

SP

SP

SP

sP

SP

SP

29.923.94
22.905.91
23.119.91
23.2p2.91
23.121.91
23.791.901
23.124.91
23.193.91
23.199.01
25.719.¢M1
23.293.91
23.2p4.901

Level Restoration

Shutdown to Cold Shutdown

Reactor Core lsolation Cooling (RCIC) Systen

High Pressure Coolant Injection
Residual Heat Removal (R#* ' Systen
Condenser Off Cas Removal

Steam Sealing

Condensate

Feedwater Systen

Reactor VWater Cleanup Systenm

Core Spray Systen

Low Pressure Coolant Injection

SP 29.923.02
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PURPOSE

The purpnse of this procedure
pressur/ and level.

e e ———

CONTAINMENT CONTROL EMERGENCY PROCEDURE b .':"':’ g
| " '.1. x 2 i

| =FIus N 3 E

— ——

|

is to control primary containment temperatures,

2.0 ENTRY “ONDITIONS =
_ ',‘v NC.E
A g =y i
;Ef:‘ nter the paragraphs of this procedure as .equired by the entry condition. The
,i;f arag ¢hs can and should be performed concurrently with each other as the entry
:;;., ondi.ions dictate and cor .urrently with the procedure from which it was entered.

The entry conditions for this procedure arc any of by following:

. Faragraph
2.1 Suppression Pool Temper:ture Above S0°F 3.1
2.2 Drywell Temperature Above 135°F 3.2
2.3 Drywell Pressure Above 1.69 psig 3.3
2.4 Suppression Pool Level Arove 26'8" 3.4
2.5 Suppression Pool Level " Below 26'0" 3.4
A
(ol ‘. ' Y“;\ " . -
“‘-m. T S:‘\)‘ -~ /’\
e S -
B gt am
SP 29.023.93 Rev. E 723
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« 3.0 OPERATOR ACTIONS

3.1

MONITOR and CONTROL suppression pool temperature by pecforning

the following:

3.1.1 Attempt to close any open SRV which is not required to be
open. IF the open SRV is stuck open, THEN enter SP
23.116.91 {Main and Auxiliary Steaa)

CAUTION

1f continuous LPCI is required to assure adequate core cooling,
do not divert RHR puaps from the LPCI mode.

3.1.2 lg_suppression pool temperature exceeds 99°F, THEN

operate available suppression pool cooling per SP
23.121.91 (Residual Heat Removal (RHR) Systea)

3.1.3 lg.suppression pool *.operature reaches 110°F, THEN scram
the reactor per SP 29.919.01 (Emergency Shutdown) .

c— ————

——— ——

L4

CAUTION

Cooldown rates above 199°F/hr may be required to accomplish the-
following steps. :

-

. CAUTION
Do not depressurize the RPV below 100 psig (HPCI low pressure
isolation s.tpoint) unless motor driven punps sufficient to
intain R°V water level are ruaning and the systems are
vailable for injection.

—CAUTIoN

PSH requirements for pumps taking a suction from the suppr?sston
pool requires a ainimun level of 14 feet.

’ >

3.1.4 7 Maintain suppression pool temperature OR RPV pressure
below the heat capacity limit of Figure 1.

3.1.5 IF suppression pool temperature AND RPV pressure cannot
be restored OR maintained below the lcac capacity

temperature 1imit, TIEN proceed to SP 29.023.05 (Rapid
RPV Depressurization).

SP 29.023.93 Rev. E
! Page 2 of 12
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3.2

MONITOR and CONTROL Drvwell Tesperature by Performing the

Following:

3.2.1 IF drywell temperature exceeds 133°F, THEN operate all

available drywell cooling.
CAUTION

f continuous LPCI operation is required to assure adequate core
ooling, do not divert RHR pumps froa the LPCL mode.

3.2.2 1IF DRYWELL TEMPERATURE approaches 296°F, THEN SHUTDOWN
the Reactor Recirculation Pumps AND Drywell Fans AND

initiate Drywell Sprays ' ..___"

CATTION

Do not depressurize the RPV below 197 psig unless motor driven
punps sufficient to maintain RPV water level are running and the

systems are available for injection. .

CAUTION

Cooldown rates above 199°F/hr may be required to accomplish the
following step.

3.2.3 IF DRYWELL TEMPERATURE reaches the KPV saturation lipit
OR cannot be maintained below 296°F, THEN enter SP

29.923.95 (Rapid RPV Deptessurizationi. I ;

NOTE

Dryy.ll cold leg reference temperature iastruxents are (Later)

W N
’

SP 29.023.03 Rev. E
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3.3 MONITOR AND CONTROL primary containment pressure with the
following svstems as required:

CAUT LON

LEVATED SUPPRESSION CHAMBER PRESSURE MAY TRIP THE RCIC TURBINE
H HIGH EXHAUST PRESSURE, 25 psig.

3.3.1 Operate THE POST LOCA HYDROGEN RECOMBINATION SYSTEM ,
SP 23.402.01.

3.3.2 Operate the MSIV Leakage Control System per SP 23.406.01.

3.3.3 Sample and analyze primary containment atmosphere to
i . ensure environmental releasa limits are met.
3.3.4 IF dry well temperature is below 212°F AND r=lease linmits

are met, THEN vent the primary containment through the
RBSVS system per SP 23.418.01.

CAUTTON

If continuous LPCI operation is required to assure adequate core
cooling, do not divert RHR pumps from the LPCI mode.

3.3.5 BEFORE the suppression chamber pressure reaches the .
suppression pool spray limit (Fig. 3), INITIATE
suppression pool sprays.

3.3.6 IF suppression chamber pressure reaches the pressure
suppression limit (Fig. 4), THEN SHUTDOWN the Reactor
Recirculation pumps AND the Drywell Fans AND iniciate
Drywell Sprays as necessary to maintain supptession
chamber pressure below the curve.

3.3.7 IF suppression chamber pressure cannot be maintained
below the pressure suppression limit (Fig. 4), THEN ENTER
SP 29.023.95 (Rapid RPV Depressurization).

.

SP 29.023.¢3 Rev. E
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» -

3.4 MONITOR and CONTROL suppression pocl water level by performing
the following:

CAUTION

?PSH requirements for pumps taking a suction from the Supptesllo
Pool require a minioum level of 14 feet. )

3.4.1 IF suppression pool water leve) is BELOW 26' 0' THEN
Tnitiate suppression pool makeup per SP (Later).

CAUTION iy
not depressurize the RPV below .y psig unless motor driv&n
umps sufficient to maintain RPV water level are ruaning and thc
ystems are available fot injection.

CAUTION

Cooldown rates above 10@°F/hr may .e required to accomplish the

following steps.

3.4.2 IF suppression pool level cannot be maintained above the
heat capacity level limit (Fig. 5), THEN enter SP
29.023.95 (Rapid RPY Depressurization). =~

CAUTION

LF high suppression pool level (26'11") exists or low condensate

storage tank level (3'4" ) exists, VERIFY/MANUALLY transfer RCIC

and HPCI suctions from the CST tank to the Suppression pool. -

3.4.3 IF the suppression pool water level is above 26'8" AND
adequa:e core cooling is assured, THEN terminate
injection inte the reactor vessel from sources external
to the primary containment.

3.4.4 © Sample and analyze suppression pool water to ensuré
environmental release limits are met.

3.4.5 IF suppression pool water level is above 26'8" AND

release limits are met, THEN lower suppression pool level
per SP 23.798.91.

———ee

SP 29.¢23.03 Rev. E
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4.0

A

T —— -

3.4.6 IF suppression po&i water level cannot be caintained
below the suppression pool lonad limit, THEYN caiatain RPV
pressure below the load linit of Figure 6.

3.4.7 IF suppression pool water level AND RPV pressure cannot
e restored OR caintained below the suppression pool load
limit, THEN proceed to SP 29.923. P5, (Rapid RPV
Dcptessurizatton).

3.4.8 IF primary containuent water level reaches later feet,
Tﬂhﬂ terninate injection into the RPV froa sources
external to the prizary containment irrespective of
vhether adequate core cooling is assured.

REFERENCES
4.1 SP 23.116.01
4.2 SP 23.121.81
4.3 SP 29.919.91
4.6 SP 29.923.95
4.5 SP 23.492.91

»,

. ——————. —— . — T

Main and Auxiliary Steanm
Residual Heat Removal (RHR) System

Emergency Shutdown

-’

Rapid RPV Depressurization

Primary Containment Post LOCA Hydrogen
Recombination

-

Sp 29. 923003 Rev. E
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* Submittel: SP Number 29.923.04

(Section Head)
Approved: Revision E

(Plant llanager)

Ef fective Date

LEVEL RESTORATION et

EMERGENCY PROCEDURE

1.0  PURPOSE ; 2% 23 3 »

The purpose of this procedure is to restore RPV water level to above top of
active fuel.

2.0 ENTRY CONDITIONS

Enter this procedure from 29.023.901 (Level Control) or 29.923.92 (Cooldown) when
RPV water level cannot be maintained above top of active fuel (TAF).

NOTE

AF = +6" as read on fuel zone instrucentation LI-097.

3.0 OPERATOR ACTIONS

3.1 Lineup for injection and start puups in at least two of the
following normal injection subsystems:

3.1.1° CS A

3.1.2 Cs B

3.1.3 LPCI A -

3.1.4 LPCL B

3.1.5 Condensate

3.2 IF less than two normal injection subsystems (Paragraph 3.1) can
be lined up, THEN line up of as many cf the following alternate
injection subsystems as possible but DO NOT inject:

’
3.2.1 Reactor Building Service later System through service
water/recirc loop ultimate cooling water crossties valves

1P41-MOV-P33A, MOV-P33B, MOV-P33C, and MOV-P33D.

3.2.2 ECCS connections from the Condensate Transfer System

< ¢ /s
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3.2.3 SLC (test tank or boron tank) per SP 23.123.P1 (Standby
- : Liquid Control)

CAUTION

IF... At any time RPV water level cannot be determined and one
|systea is lined up for injection with at least one puap running,

THEN... Enter 29.023.05 (Rapid RPV Depressurizatior.).

IF... At any time RPV water level cannot be deternined and no
Ei:tem is lined up for injection with at least one pump running,

' Neeoo Proceed to sectiun 3.7.5, Core Cooling without Injection.

NOTE

If any any time the RPV water level trend reverses cr RPV
pressure changes region, recurn to step 3.3.1.

3.3 MONITOR RPV pressure AND waler level, THEN proceed at the step
indicated in the following table:

Table 1
RPV PRESSURE REGCION
333 333 to 100 100
HICH INTERMEDIATE LCW
LPV LEVEL INC. 3.4 3:5 3.6
LPV LEVEL DEC. 3.7 3.7 3.8

3.4 RPV level increasing and RPV pressure greater than 333 psig (High
Eegion).

3.4.1 _ENTER SP 29.923.91 (Level Control) at Step 3.2.

SP 29.023.94 Rev. E
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tween

unless motor

9 . ’
level are running anc

>

increases
Control)

IF HPCI OR RCIC are injecti

IF HPCI

increa:s

IF HPCI

not increasin;

step 3.2.

Prescsure Coolan

Reactor Core Isolatiown Cooling

IF CRD is not cperating AND at least 2 normal injection
subsystems are lined up for Injection with pumps running,

THEN ENTER SP 29.923.05 (Rapid RPV Depressurization).

subsystem
running,

1 — ¢ ifartd
alternate 1in ction

in jection.

3:.7:3.1 Reactor Building Service Water Systen through
service water/recirc loop ultimate cooling
water crossties valves 1P41-MOV-P33A, MOV-P33B,
MOV-P33C, and MOV-§33D.

SP 29.023.9p4 Rev. E
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3.7.3.2 ECCS connections from the Condensate Transfer
Systen

3.7.3,3 SLC (test tank or boron tank) per SP 23.123.91
(Standby Ligq»id Control)

3.7.4 IF CRD is operating "R a normal injection system is lined
up for injectivn with a pump ruanning OR an alternate
injection sys' :u is lined up for injection with a puamp
running, THEN enter SP 29.023.05 (Rapid RPV
Depressurization) WHEH RPV water level drops to +6" (TAF)
on the fuel zone indicator (LI-P@7).

3.7.5 IF CRD is not operating AND no normal injection OR
alternate injection subsystem is lined up for injection
with at least one puamp running, THEN perforn Core Cooling

Without Injection as follows. o
ZZ47"-(2hb“" He1é ']

3.7.5.1 WHEN RPV water level drups to (2/3-core—heishs)

OR if RPV water level cannot be determined,
OPEN cne SRV.

3.7.5.2 WHEN RPV pressure drops below (latet), OPEN all
ADS valves.

3.7.5.3 IF all ADS valves cannot be opened, THEN open
other SRV's uatil a total of 7 valves are open.

3.7.5.4 WHEN CRD is operating OR a normal OR an
alternate injection systen is lined \ up for
injection with at least one pump running, ENTER
SP 29.923.05 (Rapid RPV Depressurization).

3.8 RPV level decreasing and RPV pressure less than 180 psip (low
region).

3.8.1 1IF no normal injection system is lined up for injection
with at least one pump running, THEN start pumps in the
following alternate injection subsystems which are lined
up for injection.

3.8.1.1 Reactor Building Service Water System through
service water/recirc loop ultimate cooling
water crossties valves 1P41-MOV-P33A, MOV-P33B,
5 MOV-@33C, and MOV-§33D.
73.8.1.2 ECCS connections from the Condensate Transfer
Systen

3.8.1.3 SLC (test tank or boron tank) per SP 23.123.41
(Standby Liquid Control)

SP 29.023.9p4 Rev. E
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4.0

3.8.2 IF RPV pressure is increasing, THEN ENTER SP 29. 923.95
(Rapid RPV Depressurization).

3.8.3 IF RPV pressure is not increasing, AND RPV water level

drops

to +6" on fuel zone instrumentation (TAF), THEN

perform Core Cooling Without Level Restoration as
follows.

3.3. 3.l

Open all ADS valves.

NPSH requirements for puaops taking a suction froa the Suppression
Pool. Require a minioun level of 14 feet.

CAUTION

Cooldown rates greater than 1P@°F/hr may be required :>
accomplish the following steps.

NOTE

3.8.3.1 IF all of the ADS valves cannot be opened, THEN
open other SRV's until a total of 7 valves are
open.

3.8.3.2 Operate CS subsystems with suction from the
suppression pool.

3.8.3.3 WHEN at least one core sporay subsystea is

3.8.3.4

REFERENCES

4.1 SP 29.923.05
4.2 SP 29.923.91
4.3 s 23.202.91
4.4  SP 23.119.91
4.5 SP 23.106.91

cperating with suction from the Suppression
Pool AND RPV pressure is less than 299 psig,
THEN terninate injection into the RPV i:onm
‘sources external to the primary containment.
IF RPV water level is restored to +6” (TAF) on

the fuel zone instuy:mentation, THEN ENTER SP
29.923.91 (Level Control) step 3.2.

Rapid RPV Dapressurization

Level Control

Hizh Pressure Coolant Injection

Reactor Core Isolation Cooling (RCIC) Systenm

Control Rod Drive

SP 29.023.9% Rev. E
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. 4.6
4.7
4.8
4.9
4.10
4.11
4.12

SP 29.923.99
SP 23.203.901
SP 23.123.01
SP 23.294.01
SP 23.193.91
SP 23.105.0}
SP 23.109.01

RPV Flooding

Core Spray Systenm

Standby Liquid Control

Low Pressure Coolant Injection

Condensate Systenm

Ccndensate Storage and Transfer Systen

Feedwater Systenm

SP 29.923.py4 Rev. E
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Subnitted: SP Number 29.023.05

(Section tead)

Approved: Revision: E

1.0

2.0

PURPOSE

(Plant Manager)
Effective Date

RAPID RPV DEPRESSURIZATION 2y i Bl
EMERGENCY PROCEDURE :

i % ¥

]

|

The purpose of this procedure is to rapidly depressurize the RPV to allow
injection systems to inject and restore RPV water level to an acceptable level
above TAF.

ENTRY CONDITIONS

This procedure is entered from the following Energency Procedures:
2.1 SP 29.023.03 (Containment Control) when:

2.1.1 Suppression Pool temperature and RPV pressure cannot be maintained
below the heat capacity tenoperature limit.

2.1.2 Drywell temperature near the cold reference leg {nstrument vertical
runs has increased to the RPV saturation linit.

2.1.3 Drywell temperature cannot be maintained below 296°F.

2.1.4 Suppression Pool Water Level cannot be maintained above the heat
°  capacity level limit.

2.2 SP 29.923.04 (Level Restoration) when:
2.2:1 RPV water level cannot be determined and at least one normal
injection or ~lternate injection subsystem is lined up with at

least one pr.ap running.

2.2.2 RPV water level is increasing, RPV pressure is between 199 psig and
333 psig and is increasing, HPCI and RCIC are not available.

2.2.3 RPV water level is increasing, RPV pressure is less than 100 psig
and RPV pressure is increasing.

2.2.4 7 RPV water level is decreasing, RPV pressure is greater that 333
psig, CRD is not operating and at least two injection subsystems
are lined up for injection with puaps ruvaning.

2.2.5 RPV vater level is decreasing, RPV pressure is less than 333 psig,
any injection or alternate injection subsystem is lined up with

pumps running and RPV pressure is increasing.
Moo ¥s57
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2.2.6 RPV water level is decreasing, RPV pressure i{s greater than 333
psig and low pressure injection subsystems or alternate injection

subsystems are lined up for injection with at least one pump
running.

OPERATOR ACTION

3.1 Open all ADS valves.

CAUTION

not depressurize the RPV below 100 psig (HPCI low pressure isolation
etpoint) unless motor driven pumps sufficient to maintain RPV water
level are running and the systens are available for injection.

CAUTION

NPSH requirements for pumps taking a suction for the Suppression Pool
require a minimua level of 14 feet.

CAUTION .

ICooldown rates greater than 100°F/hr may be required to accomplish the
following steps.

3.2 IF not all ADS valves can be opened, THEN cpen other SRV's untili
a total of 7 valves are open.

3.3 IF less than 3 SRV's can be ovened, THEN rapidly deprecssurize the
RPV using one or more of the following systems. (Use in the
order which will minimize radioactive release to the
environment).

CAUTTON

Defeating isolation interlocks may be required to complete this step.

/s

3.3.1 RCIC per SP 23.119.P1 (Reactor Core Isolation Cooling
(RCIC) System).

"

3.3.2 HPCI per SP 23.202.91 (High Pressure Coolant Injection).

3.3.3 RHR (Steam Condensing Mode) per SP 23.121.P1 (Residual
Heat Removal (RHR) System).

SP 29.§23.05 Rev. E
F. 7 Page 2 of 6




4.0

3.3.4 Main Turbine Bypass Valves per SP 22.¢05.01 (Shutdown to
Cold Shutdown).

3.3.5 Steam Jet Air Ejectors per SP 23.791.01 (Condenser
Of f~Cas Removal).

3:5.6 RFPTS per SP 23.109.91 (Feedwater Systenm).
3.3.7 Steam Seal Evaporator per SP 23.124.01 (Stean Sealing).

3.3.8 Main Condenser Deaerating Steam per SP 23.103.01
(C: ndensate).

3.3.9 RPV Head Vent.

3.3.10 Main Steam Line Drains per €@ 23.116.01 (Main and
Auxiliary Steam).

3.3.11 RWCU (Blowdown Mode) per SP 23.701.P1 (Reacter Water
Cleanup Systen).

3.4 IF any of the following exist, THEN erter SP 29.023.99 kRPV
Flooding).
3.4.1 Suppression chamber pressure cannot be maintained below
the pressure ¢ ppression liait (Fig. 1).
3.4.2 RPV water level cannot be determined.
3.4.3 Tenmperature near the cold reference leg instrument
vertical runs reaches the ®PV staturation limit (Fig. 2).
NOTE En
The cold reference leg instruments are (liter).
3.5 Proceed to SP 29.§#23.091 (Level Control) S:ep 3.2.
REFERENCES
4.1 SP 29.0&3.b3 Containment Control
4,2 SP 29.923.04 Level Restoration
4.3 SP 29.023.9§9 RPV Flooding
4.4 SP 22.995.91 Shutdown to Cold Shutdown
4.5 SP 22.119.p1 Reactor Core Isolation Cooling (RCIC) System

SP 29.£23.f5 Rev. E
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4.6
4.7
4.8
4.9
4.10
4.11
4.12

SP

sp

SP

s

SP

sP

23.202.91
23.121.901
23.791.91
23.124.91
23.193.91
23.199.91

23.799.01

High Pressure Coolant Injection
Residual Heat Removal (RHR) Systea
Condenser Ofr Gas Removal

Steaa Sealing

Condensate

Feedwater System

Reactor VWater Cleanup System

SP 29.023.905
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Submitted: SP Number 29.024.01
(Section Head)
Approved: Revision E
(Plant Manager) - —
. Date™Eff.

TRANSIENT WITH FAILURE TO SCRAM

EMERGENCY PROCEDURE S

1.0  SYMPTOMS
1.1 A valid scram signal or condition due to a reactor transient is alarmed or
indicated and all control rods do not fully insert as indicated on the full
core display, rod position printout on the computer, or four rod display.

1.2 Reactor pressure anu/or neutron flux irdication increases abruptly and may
go off-scale on recorders and meters.

1.3 Safety relief valves may lift.

2.0 AUTOMATIC ACTIONS

2.1 1115 psig reactor vessel pressure and above actuates various
safety relief valves.

2.2 1120 reactor vessel pressure TRIPS the reactor recirculation
pumps.

3.0 IMMEDIATE OPERATOR ACTIONS

3.1 Manually scram reactor per SP 29.010.P1 (Emergency sh;tdown)
3.1.1 Arm and depress manual scram pushbutton.
3.1.2 Place the Mode switch in refuel.
3.3.3 Verify all 1ods are inserted.

3.2 IF the reactor scrams AND all rods insert, AND power is decaying,
THEN do not continue this procedure.
3.3 Trip the recirculation pumps. oY

3.4 Commence suppression pool cooling per 5P 23.121.01 (Residual Heat
Removal (RHR) System).

3.5 The following attenmpts to scram the reactor are to be performe .
concurrently if manpower is available.

Mo #577
JAN |
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3.6

3.5:1 Insert those rods

manual control sys
(RSCS) permits.

not f&lly inserted with the reactor

tem as the Rod Sequence Control Systen

3.5.2 Bypass the scranm discharge votume high level scranm
switches, reset the RPS trip and verify the vent and
drain valves open.

3.5.2.1 Alternately RESET the Reactor Pr
and SCRAM the r2actor until all

‘Q

inserted.

3.5.3 Confim all scram valves are o
valve position lights.

following:

rods are fully

3.5.3.1 DE-ENEKGIZE RP's subchannel logic by opening
the following breakers on IC7T1*PNL~§21 in the
relay roonm:

a)
b)
c)
d)

3.5.3.2 Vent air from the scran
valve Cl1-§2V-P794 and o

CB2A
CB28
CB7A

CB7B

downstream of Cl1-PlV-7104.

3.5.3.3 Restore the breakers and air valves to normal
when all scram valves are open.

3.5.4 Bypass the scram dischar
switches, reset the RPS

drain valves open.

3.5.4:1 INDIVIDUALLY SCRAM Control Rrds at Local

Hydraulic Control Units (ucu?
both NORM-TEST-S.R.
position.

IF reactor power is above 6% OR RPV level
;;bpression pool temperature reaches 110°F

following.

3.6.1 Start either A or B standby liquid control pump and
inject the entire contents of the tank.

SP,29.ﬂ24.ﬂl

Rev. E
Page 2 of 5
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pen by observation of scram
IF not, THEN perform the

air systea by closing
pening vent valve . n
ge volume (SDV) high level scranm
trip and verify the vent and
s) by placing
I. switches to the TEST
cannot be maintained OR
» THEN perform the



3.6.1.1 IF RWCU automatic isolation did not occur,
THEN manually isolate RWCU.

3.6.1.2 Terminate all injection into the RPV with the
f - exception of CRD and RCIC or HPCI to maintain
RPV water level above the top of accive fuel
(TAF).
4.0 SUBSEQUENT OPERATOR ACTION
4.1 Verify immediate operator actions.
4.2 IF reactor pressure is causing the safety relief valves (SRV's to
cycle, THEN perform the following.

4.2.1 Manually open enough SRV's to reduce reactor pressure to
between 800 and 960 psig.

4.2.2 For subsequent SRV operation, the valves should be cycled
in order to minimize local heat loading of the
suppression pool.

4.2.3 If the HPCI system is not in service, it may be placed in
full flow test to minimize SRV cycling.

4.3  SAMPLE reactor coolant frequently to verify boron concentration
above the level determined to maintain the plant shutdown.
4.4

—— e

After the reactor is shutdown, PROCEED to stabilize Plant

Condition in Hot Shutdown by performing either steps 4.4,1,
4-4-2, or 4.4.30 . -

CAUTION

not shutdown SLC Injection once it has been started until the
SLC Solution Tank is verified to be empty.

4.4.1 Maintain Reactor pressure between 800 and 960 psig by use
of Main Turbine Bypass Valves.

——————

CAUTION

Consult with the Nuclear Engineer to confirm that boron
concentration in the reactor will be sufficient to maintain the

reactor shutdown after accounting for a normal startup of the
Steam Condensing tode of RER.

SP 29.”2400! Rev. E
!/ / Page 3 of 5
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5.0

6.0

4.4.3 Maintaiy reactor pressure between 800 and 960 psig by
opening safety relief valves and utilizing Suppression

Pool Cocling to !imit Suppression Paol temperature.

4.5 Place the reactor in COLD SHUTDOWN, by performing the foll

4.5.1 Coafirm by sample results and consultatiors with the

Nuclear Engineer that sufficient negative reactivity has

been inserted into the reactor to account fo:r the

positive reactivity effects of temperature decrease and

dilution.

4.5.2 Start the reactor recirc pumps at ninimum speed.

4.5.3  Shutdown and Cooldown in accordance with SP 22.095.91

(Shutdown to Cold Shutdown).

4.6 Override the RHR pump minimum flow valve to the closed position
to prevent the loss of borated water when shutdown cooling is

placed in service.

4.7  When reactor pressure has decreased to 135 psig,

Shutdown Cooling in accordance with SP 23,121.01 (Residual Heat

Removal (RHR) System).

4.8 I1f floo ling the reactor vessel up to the steam dome is necessary,

use the SLC system.

4.9 Maintain boron concentration in the vessel between ?50 and 1000

PPM.

FINAL PLANT CONDITIONS

5.1 The plant is in cold shutdown conditions.

Startup RHR

5.2 Reactor level being maintained in the normal operating range

(between 34" and 42"

Watch Engineer Review

(Watch Engineer)

DISCUSSION

An ATVS is extremely unlikely but will require prompt operator action

> mitigate the consequences. Operator concerns are as follows:

6.1 Verify Recirc. pumps trip.

6.2 Shutdown the reactor.

SP 29.024.91
1

Rev. E
Page 4 of 5

owing:

Maintair reactor pressure between 800 and 960 psig by use
of the RHR steam condensing in accordancc with SP
23.121.01 (Residual Heat Removal (RHR) “ystem).

N
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6.3 Limi: reactor pressure.

6.4 Maintain the core covered.

6.5 Limit Suppression Pool temperature. -
6.6 Place plant in Cold Shutdown.

The operator must atte-st to scram the reactcor with the most readily available mears.
If the reactor cannot i maintained subcritical with Control 24ds and reactor level
falls =alow +12.5" or Juppression Pool temperaiure caa't be maincained pelow 110°F,
SBLC pust be initiated to minimize containment heat-up. Suppression Pool Cooling
should be initiz:2d as soon as possible to ensure suppression pool temperature limits

are not exceeg=d.

A Cooldown must not be initiated until control r:ds are inse:~ed er Boron concentration
is satisfactory to prevent a restart of the reac:or.

Once Boron injeétion is started, it must be run to completion. .

SP 29.024.Pp1 Rev. ¢
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P SP Number 29.023.09

" sutunitted:
. S (Section Head)
Revision E

i
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(Plant Manager)
Ef foctive Date

REACTOR PRESSUKRE VESSEL FLOODIYG

EMERGENCY PROCEDURE ; r "

1.0 PURPOSE p
The purpose of this procedure is to flood the RPV using all the avgﬁ“F e
injection subsystems.

2.0 ENTRY CONDITIONS

This procedure
of the following occur:

2.1 Temperature near the cold referer
the RPV saturation limit.

2.2 RPV water level cannot be deternined.

2.3 Suppression chauber pressure exceeding pressure suppression limit.

3.0 OPERATOR ACTIONS

{s entered from SP 29.023.05 (Rapid R2V Depressurizatioa) if any

ance leg instrument vertical runs exceeds

3.1 IF at least 3 SRV's are open, OR if core spray or other =otct driven
re available for injection, THEN CLOSE the tollowing

Teedwater pumps a
isolation valves.

30 1.1 }SIV'S

1B21-A0V-082A
1B21-A0V-0828
1B21-A0V-032C
1B21-A0V-032D

1B21-A0V-081A
1821-A0V-0818
1B21-A0V-031C
1821-A0V=-08iD

\

3.1.2 MSL Drain Line Isclation Valves

1B21 MCOV-033

1821 MOV-038 |
1821 AOV-089

1B21 AOV-038
3.1.3 , RHR Steam Condensing Isolation Valve
1E11 HOV-049

3.1.4 HPCI Isolation Valves

1E41 MOV-047

1E41 MOV-041
1E41 MOV-048

1E4L MOV-042

HERER

—d

..-.—-
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3.2

3.3

3.4

3.5

3.1.5 RCIC Isolation V;lves

1E51 MOV-041 1E51 MOvV-047
1E51 MOV-042 1E51 MOV-048

3.1.6 RWCU Isolation Valves

1G33%M0V-031__ 1G23*MOV-041
1G33*M0V-032

- Unme AT EeT
/—‘

IF RPV water level cannot be determined, THEN commence and increase wntil
at-least injection into the RPV with all of the following 3 SRV's are open
AND RPV pressure is not decreasing AND is at least 199 psig above
suppression chamber pressure.

3.2.1 Core spray per SP 23.204.01 (Core Spray System).

3.2.2 Condensate/condensate bocster punmps per SP 23.103.01
(Condensate).

3.2.3 LPCI per SP 23.204.01 (Low Pressure Coolant Injection).

1] ]

3.2.4 CRD per SP 23.106.01 (Control Rod Drive). x

3.2.5 Service water/recirc loop ultimate cooling water crosstie
valves 1P41-MOV=-P33A, MOV-(33B, MOV-P33C, and MOV-$33D.

3.2.6 ECCS connections from the condensate transfer systen.

3.2.7 SLC (test tank) or SLC (boron tank) per SP 23.123.01
{Standby Liquid Control) S

|

Maintain RPV pressure at least 100 psig above suppression chamber
pressure by throttling injection.

IF RPV water level can be determined, THEN commence and increase
injection into the RPV with the systems listed in 3.2 until RPV
water level is increasing.

IF suppression chamber pressure cannot be maintained below the
primary containment pressure limit (Fig. 2), THEN initiate the

following systems irrespective of whether adequate core cooling
is assured: .

3.5.1 Drywell sprays

3:5.2 Suppression pool sprays only when suppression pool water
level is below (later).

CAUTTON

Defeating isolation interlocks may be required to accomplish the
following step.

SP 29.023.¢9 Rev. E
£.7 Page 2 of §



3.7

3.8

3.9

3.10

3.11

lg_suppression chanbar pressure exceeds the prinary containnent
pressure liait, THEN vent the primary containment in accordance

with (later) tc reduce pressure below the primary containment
pressuce linmit.

IF RPV water level cannot be deternmined, THEN perforn the
follow. st

3.72.1 {11l all RPV level instrumentation reference columns.

3.7.2 Continue injection until temperature near the cold
. reference leg vertical ruas is balow 212°F and RPV water

level instruzentation is available. .
. “
~—

1F RPV water level can be determined, THEN enter SP 29 023.91A
(Cevel Control) step 3.2.

IF it can be determined that the RPV is filled OR if RPV pressuse
is at least 100 psig above suppression chanber pressure, THEN
terminate all injection into the RPV and reduce RPV water level. .

1F RPV water level indication is noc restored withia the maxioum
acceptable core uncovery time (Fig. 2) after commencing
termination of injection into the RPV, HEN retura to step 3.7.

———

WHEN suppression chamber pressure can be maintained below the

prizary containmeat pressure linit (Fig. 1), THEN enter SP
29.923.91 (Level Control) at step 3.2.

SP 29.423.99 Rev. E 1
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EMERGENCY PROCEDURE CUIDELINES

Revision 18

Bwa : through 6

Auqust 27, 1981




-

INTRODUCTION

Based on the variocus EWR systez designs, the follcwing generic

symptonatic ezergency procedure guidelines have been develcped:

e Level Cuatrol Guideline
e Cooldcwn Guideline

e Containment Control Guideline

The Level Centrol Guideline restores and stabilizes 3PV water lavel.
This guideline Is sntered after low RPV water lavel, high <rywell

pressure, Or an isolaticn has ocourred.

The Ccoldcwn Guideline maintains a2y water level snile depressurizing tle
RPV to cola shutdewn conditiscns. This suidelire I3 entered frea the

Level Control Guideline after the 33V water level has Teex stabilized.

The Containzent Control Guideline centrols prizary contalinzent
temperatures, pressure, and level whenever suppressicn pocl tazperature,
drywell texmperature, containment texgerature, drywell pressure, OF
suppression pool water 1evel is above its nor=al operating lizmit or sup-
pression pool water level is belcw it mor=al cperating lizit. This
guideline is exescuted ccncurrently witd the guideline from which it i3

entered.



igure 1, Operator Actions Flcwechart, illustrates all operator actions

within the emergency procedure guidelines. Each action block states
briefly the operator acticn and its purpcse. The blocks are correlated
from top (high RPV pressure) to bottom (RPV cold shutdewn conditions)
with a vertical RPV pressure/tezperature scale 1o show continuity of the
linked operator actions. Zach block is further i{dentified by a numbered

syabol (e.g., <§:;7 ) which is keyed to the guideline steps.

Table I is a list of abbreviations used in the guidelines.

Bnckecs[ ]enclcse plant wnique setpoints, design lizits, puzp
shutoff pressures, etc., and parentheses ( ) within brackets indicate
the source for the bracketed wvacriable. Illustrated in these guidelines

are varizbles for a typical ZWR/4 or 3WR/6 as appropriate.

At various points throughout these guildelines, precautions aras noted by

the symbol | # | . The number within the box refers to a nuxbered

nCaution" contained in the Operator Precautions section. These
nCautions" are brief and succinct red flags for the operator. Where the
vasis for a "Cauticn™ or a step is not completely evident from the text,
a full discussion of the basis is contained in Appendix A. ther systez
details which pertain to the guidelines are also included in this

appendix.

The emergency ;rocedure guidelines are generic to GZ-3WR 1 through 6

designs in that they address all zajor systems which zmay de rs¢” to

respond to the egergency. ~Zecause no specific plant includes all of the

(1-2) Rev 1B



syste=s in these guidelines, the guidelines are applied to individual
plarts by deleting statzents which are not applicable cr by substituting
equivalent systezs where appropriate. For exazple, plants with no low
pressure injection systez will delete statements referring to LPCI, and

plants with Low Pressure Core Flooding will substitute LPCF fcr LPCI.

At various peints within these guidelines, lizmits are specified bdeyond
which certain actions are required. Wwhile conservative, these linits are
derived from engirneering analyses utilizing btest-estizate (as oppcsed to
licensing) models. Ccnsegquently, these 1imits are not as conservative as
the lizmits specified in a plant's Technical Specificaticns. This is oot
to imply that operaticn beyond the Technical Specifications is recoz-
mended in an ezergency. Rather, such operaticn zay be required under
eertain degraded conditicns in order to safely zitigzate the ccnsequences
of those degraded conditicns. The lizits specifi in the guidelines
establish the boundaries within which continued safe cperation of the
plant can be assured. Therefcore, conforzance with the guidelines does
not ensure strict econfermance with a plant's Technical S;eéifisaticns cr

other licensing bases.

The entry conditiocns for these emergency procedure guidelizes are
symptozatic of both emergencies and events which zay degrade into
ezergencies. The guidelines specify acticns appropriate for both.
Therefore, entry into precedures develcoped froz these guidelines is pot

conclusive that an emergency has occurred.

(I-3) Rev 1B



ECCS
HPCI
HPCS
IC

Loca
L2CI
LPCS
MSIV
NDTT
NPSH

aCIC

RPV
RWCT
SBCT
SLC
SORV
SPMS

SRY

TABLE I

ABBREVIATIONS

Autozatic Depressurization Systex
Control Red Drive
Emergency Ccre Ccoling System
High Pressure Ccolant Injection
High Pressure Core Spray
Isolation Cecndenser
Loss of Coolant Accident
Low Pressure Cocolant Injection
Low Pressure Core Spray

in Steamline Isolaticn Valves
Nil-Ductility Transition Temperature
Net Pcsitive Suction Head
Reactor Core Isclaticn Cooling
Residual Heat Rezmoval
Reactor Pressure Vessel
Reactor Water Cleanup
Standby Gas Treatzent
Standby Liquid Control
Stuck Open Relief Valve
Suppression Pool Makeup System

Safety Relief Valve

(I1-4) Rev 18
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OPSRATOR PRECAUTIONS

GCeneral
’

This section lists "Cauticns” which are generally applicable at all tizes.

Mcniter the general state of the plant. If an entry conditicn for either
[prccedure develcped from the Level Control Guideline] or [prccedure
developed frozm the Containzment Control Guideline| cccurs, enter that

procedure. When it is deterzined that an emergency no longer exists,

enter [ncr:al operating prccedure}.

Menitor RPV water level and pressuie and prizary containzent tecperatures

and pressure from multiple indications.

CAUTION #3
If a safety function initiates automatically, assume a true initiating
event has occurred unless otherwise confirmed by at least two incepencent

indications.

(1-5) Rev 18




CAUTION ¢4
Whenever RHR is in the LPCI mode, inject through the heat exchangers as

scon as possible.

CAUTION #5
Suppression pool temperature is determined by [pmcedure for determining
dbulk suppressicn pool water teaperature] . Drywell temperature is deter-
mined by [procedure for determining drywell atmosphere average tempera-
ture] . Contairment temperature is determined by [grocedure for

determining Mark III contairment atmosphere average temperaturse ] .

CAUTION é6
Wnenever [temperature near the instrument reference leg vertical runs]
exnreeds the temperature in the table, the actual EPV water level may be
anywhere delow the elevaticn of the lower instrument tap whea the

instrument reads below the indicated level in the table.

Indicated
Temperature® Level Instrucent
B any 537 in. Shutdown Range Level ( 500 to 900 i.n.;
105°F -1t3 in. Wide Range Level (-150 to +60 in.)
310°7F 19 in. Narrow Range Level ( 9 to +60 in.)
L}79°F 239 in. Fuel Zone Level ( 200 to 500 in.)

b [List i{n order of increasing te:'merature] .

(1-6) Rev 1B




: CAUTION 97
‘ [Hated reJarence leg Lr.aCr'zenf.} indicated levels are not reliable during
rapid REV depressurizaticn welow 500 p.ig. For these conditions, utilize

[cold refe~ence leg instr'::ents] to menitor RPV water level.

CAUTION #8
1f signals of high suppressicn pool water level [12 ft. T in. (high lavel '
suction ‘.:'.terl::c’.c)] or low cendensate storage tank water lavel
[0 in. (low level sucticn interlcck)] cceur, confirm autozatic trarafer of or
manually transfer ¥PCI, HPCS, and aCIC suction from the condensate storage

sank to the suppressicn pool.

CAUTION #9
If suppression pool temperature exceeds [95°? (nor=al operating 1init)] ’
drywell temperature exceedﬁ [135°F (nermal operating 1‘.::.1?.)] , containment
temperature exceeds {90:".-‘ (normal cperating l'.zit)] , drywell pressure
exceeds [2.0 psig (drywell pressure which initiatas ECCS)] , or suppressicn
pool water level exceeds [12 #t. 6 in. (norzal operating liait)]or decreases
below [12 rt. 2 in. (normal operating I.Lmi.‘.)l , enter [;rccedu:'e develcped

. from the Containment Centrol Cuidelin } and execute it cancurrently with the

orocedure {rem which it was antered.

Specifl
This section lists "Cautions" which are applicable at dne ar zore speciflic

points within the guidelines. Where a "Cauticn” is applicable, Lt is

{dentified with the symbol 3 .
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Do not depressurize the RPV below | 100 psig (EPCI or RCIC low pressure
{solat‘cn setpeint, whichever is higher)] unless zotor driven puzps sufficient

to maintain APV water level are running and avallable for injecticn.

CAUTICN 215

1. Open SAVs in the follcwing sequence if possil.e: [SR'J opeaing sequence].

2s If the continucus SRV pnewmatic supply is or becczes unavailatle,

depressurize with sustained SV cpeaing.

CAUTICY £16
1f continuous LPCI cperaticn is required to assure adeguate core cooling, do

not divert RHR pumps froz the LPCI 3cce.

CAUTICN #17

Cooldcwn rates above [300°F/hr (maxizuz RPY ccoldown ra:e)] may be required

to accomplish this step.

CAUTION #18

Observe NPSH requirements for pumps taking sucticn frez the suppressicm pool.

(1-3) Rev 18




CAUTION £19
Elevated suppressicn chazber pressure zay trip the RCIC turdbine on high

exhaust pressure.

CAUTION £20

Defeating isclaticn interlocks zay be required to accozplish this step.

(I-10) Rev 18




LC-1

LC-2

LEVEL CCNTROL GUIDELINE

PURPCSE

The purpcse of this guideline is to restore and staﬁilize RPY water

level.

The entry conditicns for this guideline are any of the following:

.

e RPV water level belcow [. 12 in. (lcw level scran se:;cint)]. or
e drywell pressure above [2.0 psig (high drywell pressure scram
setpoint)], er

® an isolaticn which requires or initiates reactor scraz.

OPERATOR ACTICNS

LC-2.1 Confira initiation of any of the follcwing:

® Reactor scran
e Isolatien
e ECCS

[o Emergency diesel 5enera:cr]

Initiate any of these which shculd have initiated but dicd not.

LC-2.2 Enter'[scran procedure] and execute it concurreatly with this

procedure.
LC-2.3 [Fonrirn or place the reactor =ode switch in REFUEL|.

(LC~1) Rev. 18



LC-2.8 Restcre and =maintain RPV water level between [ +12 in. (low
level scran setpoint)] and [058 ‘n. (high level trip

setpoint)] with one or zore of the following systezs: )

e Condensate/feedwater system [1110 - 0 psig (RPV pressure
range for system operation)]

e CRD systen [1110 - 0 psig (RPV pressure range for systez

operaticn)_]

e RCIC system [1 »0 = 50 psig (RPV pressure range for system

operation )_]

e HPCI systez [".HO - 100 psiz (RPV pressure range for

ﬁ
systea opera:‘.cn)_i

e HPCS systen [1110 - 0 psig (RPV pressure range for sys:tez

operation )J

e LPCS asyste=z [325 - 0 psig (RPV pressure range for systexz

operaticn )_]

e LPCI systex [250 - 0 psig (RPV pressure range for systez

opération)]
* If RPV water level cannot be restored and maintained above
[}12 in. (low level scram secpoinf.)] , maintain RPV water level

above [-1614 in. (top of active tuel)}. )

(LC~2) Rev. 1B



LC-2.8

If RPY water level caznct de =alntalned adove [-16’4 3. (t3p
of active .’ue’.)] cr canz=ot be¢ dster=ined, enter [;Ncedure

developed from CONTINGINCY w.].

If SRVs are cyclinzg, isitiate IC or =anually cpen cne SAV and
reduce 3PV pressure 3 telww [9110 psig (150 »sig belcw tte

sini=ua SaV :e:;oi:::)] .

When the APV water level has stabilized, anter [:r::e'.‘.'.:rs

g

develcoped fr2a the Ccoliswm Cuilelin ]

(LC-3) Rev. 1B




COOLDOWN GUIDELINE

PURPCSE

The purpese of this guideline is to depressurize and cool down the RPYV to

cold shutdown ccnditions ([100°F < 3PV water temperature< 212°F])

while maintaining RPV water level within a satisfactory range.

This guideline is entered from the Level Control Guideline after the RPV

water level has been stabilized.

CPERATOR ACTICN

CD-2.1 Maintain RPV water level detween [} 164 iz. (top
of active ruel)] and.Eosa in. (high level trip

setpoint) | with one or more of the folleowin
g

systexs:

e Condensate/feedwater systexz [1110 - 0 psiz

(RPY pressure range for systez Operation)]

e CRD systen [}110 - 0 psig (RPV pressure range

for system operatl n)]

e RCIC syatenm [1110 - 50 paig (RPV pressure

range for systexm opera:ion)]

(CD-1) Rev, 1B
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e HPCI systexz [:H".O - 100 psig (RPV pressure

range for systea operaticn)]

e BPCS systez [1110 - 0 psig (RPV pressure range

for system operaticn )]

e LPCS systenm [325 -0 psig (RPV pressure range

for systex opera:icn)]

e LPCI systexz [250 - 0 psig (RPY pressure raazzge

for system operaticn) ]

W If RPV water level cannot be maintained above [-'.6'4 in. (top
of active tuel)] or sannct be deterazined, enter [:prccedure

developed from CCNTINGEINCY n].

v CD-2.2 If SAVs are cycling, initiate IC or zmarually cpen one SRV and
reduce RPY pressure to below [9’40 psig (150 psig belcw the

minizum SAV aetpo‘.nt)] .

W CD-2.3 Depressurize the RPY and zaintain cocldcwn rate

below [100°F/hr (maxizus RPV cooldown rate)] #13, #14

with one or acre of the follcwing systems:

(CD-2) Rev. 18



Main Condenser Main Concenser

Availadle Not Available
Main turbdine bypaas valves, e IC
Prejsure reduction may de
augzented by: e HPCI 99, 012
e IC

e RCIC

e HPCI s, 912
B RCIC

e BRWCU (recirculaticn mode)

Pressure reduction zay be

augmented by:
e Other stean driven
equipment, ‘ e SAVa 915
e RWCU (recirculatiocn aede)
e Main steam line drains e RWCU (blowdown mode).

e RWCU (blowdown mcde). Refer Refer to [sanpliag
to [aacaling procedures] prior procedures] prior to

to initiating blowdown. initiating blowdown.

When the AHR shutdown cooling interlocks clear, initiate the

shutdown ccoling uade of RHR.

(CD=3) Rev. 18




v @"'205

If the RHR ahutdovﬁ ecoling mcde cannot be estadlished and
further cooldoun is required, continue to cool down using one

or more of the syste=zs used for depressurizaticn.

If RPV cooldown is required btut cannot be accccplished, enter

[?rocedure develcped fro= CONT™ “INCY 05].

Prcceed to cold shutdown Iin accordance with [;rocedure for

cooldown to cold shutdcwn condi:icns].

(CD-4) Rev., 1B




CONTAINMENT CONTR0L GUIDELINE

PURPCSE

The purpose of this gaideline is to control prizmary containzent

tezperatures, pressure, and level. The Containment Control

Guideline is executed concurrently with the guideline froz which

it is entered.

The entry conditicms for this guideline are any of the following:

e Suppressicn pool tezperatuwre atove [ 35°F (nerzal cperating 2‘.:1:)J
e Drywell tezperature abc.e [135°F (nor=al operating li:it)]

e Containment temperatuwre abdove [90°‘r‘ (nor=zal operating
lmit)]

¢ Drywell pressure abtove EZ.O psig (drywell pressure which initiates
gces) |

e Suppressicn peol water level above [12 ft. 6 ia. (nor=al operating

1imit) ]

e Suppression pool weter level belis [12 ft. 2 in. (norzal
operating lmit)]

(cc-1) Rev 1B |




CC~-2 OPERATOR ACTIONS

Irrespective of the entiry condition, enter this procedure at [Steps

cCc-2.1, CC-2.2, CC-2.3, CC-2.4, and cc-z.s] and exe..te these steps

concurre-t y with one another.

cC-2.1 Monitor and control suppression pool temperature.

CC-2.1.1 Close any SCRV.

<] <

1f any SORV cannot be closed [within 2 minutes] ’

scram the reactor.

CC-2.1.2 Operate available suppression pool cool-

<]

ing when pool tempsrature exceeds [9S°F #16

(nor=zal operating '.mit)] A

CC-2.1.3 If suppression pool temperature reaches [110 v

<]

(limit for scran)] , scram the reactor.

CC-2.1.4 If suppression pool temperature cannot

<

be maintained below the heat capacilty gy, f17, N8

temperature limit, maintain RPV pressure

below the limit.

(cC-2) Rev 18




160

\

Feat capacity
tamperature limit

5

(4}
Suppression Pool Temperature (F)

0 135 280 1022

Y ?ressure (;3L3)

I2 suppressica pcol tamperature and APV pressure
cannot e restored or =aiatained btelsw %he Zeat
capacity temperature Li=ibt, enter [pmcedu‘e

develaped from CONTINGZNCY 42 | .

v CC-2.2 |Monitor and control &7ywell temgerature.

V CC-2.2.1 Operata available &rywell ccoling when

drywell temperature aweeds [135":‘ 9

(nor=al operatin '.:.:..‘.:)] .
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N/

CC=2.2.2 Befcre ¢='~:2ll temperature reaches
[3h0°? (drydell desizn tenperature)].
[ahut down recirculation pucps and drye-
well cooling fans and] initiate drywell

sprays.

If [:eaperature near the cold reference leg instiru-

ment vertical rms] reaches the APV saturaticn lizit,

enter [:rocedure developed frezm CONTINGENCY #2] .

0 \\\\\/\
£

P \

s C "

‘Eg':: % RPV saturation

sds 0 limit

E=% [N/

98 |~

’2 : : -

¥
212 +

0 RPY Pressure (psig) 1000
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If drywell tezperature cannot be maintained below

[3'40°F (zaxizum temperature at which ADS quali-
fied or dry<ell design temperature, whichever is
louor)] , enter [proccdure developed from CONTIN-

GENCY oz] ]

Menitor and cont-ol containment teojperature.

CC-2.3.1 Operate available containment co.’'ing
when containment temperature exceeds

[90°F (norzal operating liut)].

If containmeat tezperature cannot be maintained
below [18‘5°F (containment design temperature)],

enter [procodure developed from CONTINGENCY #2].

{CC~3) Rev 1B




4

CC-2.4 Monitor and cont.wi ,.. -7 contalrment pressure with the

follewing syste=s, as rejuired:

|

Suppression Chamber Pressure (puig)

[Cmtd::en: jressure control syste=s.
Use contairment pressure control system

operating pmcedu:s} .

S3GT [md dryaell :~.::';9] , enly wken the
temperature Lin the s;ace Seing evacuated s telcs
212°%7. 039[53’ we dryuell purge operiting

;Ncedurea] .

Suppressica pcol sprays. 3efcre suppressicn

chamber pressure reaches [:!'.e suppressica

P00l spray li:.‘.:] , iastiate suppressisa

13

neo

pool sprays.
56 0////
. 7
2.0 Z\
Suppression ysol spray lizmic
0 . -
0 12.5 26.3
Suoeression Pgrl Watar Lavel (7%,
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. Dry<ell sprays. 3efcre suppressicn chaaber pressure
reaches Lt‘ y pressure suppresaion ‘.'.:1:] o [shu:
down recirculaticza suzps and deypaell csoling fans mc:]

{nitiate drywell sprays.

«r Pressure (pul;)l
wn
o>

A
.

d

|

o 25.5

g N~ oressure supnressiocn lizit
H

=

=9

EY 0 - -

- 0 12.5 3.5

Prizary Costaizment Water Level (£2.)

r

If suppressicn chamfes pressure cannot Se zaintained Selow

the pressure suppressicn lizit, ente '—:rocedure develoged freoa

CONTDIGENCY 42 ] .

—
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CC-2.5 Moniter and contrel suppression pecl water lavel.

W CC-2.5.1 Malnstalin suppressica pocl water level

betiesn [xz e, 6 ta. 2nd 12 £%. 2 ia. ¢8, #18

(nor=al cperating lii:a)] « Zefer %o
[sa.:pu:.; :r:ced'.'re] prior to dlscrargng
water, E&;p:rsssicn poel =akeup zay de

aug=ented oy SP!‘S.]

If suppressicn pocl watar level cannst Te zaintalined alcove
the reat capacity level li=it, enter [;rccu-durs develared

frea CONTIIGRNCY 42] .

: ‘ZOZI
=
>
s
-
-
=
z alz” ‘
£ |
5 !
° P
- ;
2
s
(-8
a § -

o} 27

e
R AT 4 (°F) B

Wrere A‘ac = heat cagacity

(s'

perature 1iait =iaus suppressica

200l tezgerature
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CC-2.5.2 I suppressica pool water level zanzot Se

=aintalzed

Se.cs [xz es. 6

iag 1:.:1:)] 3

cc-z- 50 2. ‘

cc.2.5.2.2

20 7

Suppression Pool Water Level (ft.)

i2.5

If adequate core csoling Ls assured,

serminate injection icoto the 2V

in, (normal operat-

from sources axter—al tg the srizary

contair=ent.

12 suppressizn pool water lavel

cannct Se =aintalized telcw the

; suppressica sgol lcad li=it, 22in-

=aintaina AP7 pressure Selcw the

Suppresssicn pcal =
load limit

1]

¢18, 917

—

400
apy 2ressure (psig)
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If suppression pool water lavel and RPV pres-
sure cannot be restored cor maintaina2d bdelow

the suppression pool lcad lizit, enter rpro-

1.

cedure developed frem CCNTINGENCY 92 4

W CC-2.5.2.3 Before suppression pool water lavel

reaches [11 ft. 2 in. (elevation of #16

bottom of Mark I internal suppres-

sion chamber to drywell vacuuz

breakers less vacuum breaker opening
pressure in feet of wa.:e:')] : [shu:

down recirculation pumps and drywell
cooling fans anr’.] {initiate drywell sprays
and operate cont.nuously while suppression
pool water level is a'::oveET ft. 2 Lo,
(elevation of bottsm of Mark I internal
suppresion chamber to drydell vacum
wreakers less vacuu: treaker opening

pressure in feet of water)] ’

CC-2.5.2.4 When primary contairment water i !

reaches [wu ft. (zax=un safe prizary
containment water level at 0 psig or

highest contairment vent elevation, which-
ever is lower)}. terminate injection into

the RPV from sources external to the pr zary
containment irrespectiive of whether acequ ;\

core cooling is assured.

(CC-10) Rev 18



CONTINGENCY M1

LEVEL RESTORATION

C1-1 Initiate IC.

‘;:;;7 C1=2 Line up for injection and start jumps in 2 cr zmore of the following

injecticn subsystezs:

- Condensate
. HPCS
“ LPCI-A
. LPCI-3
- L2CI-C
. JLPCS-A
. L?CS-3
‘;:;;7 If less than 2 of the injecticn subsystezs can de lined up, coc==ence
lining up as zany of the follcwing alternate injecticn 3ubsystezs as
possidle:
—To RMR service water crosstie E
w Fire systez
. Interconnecticns with other units
“ ECCS keep-full syste=s
. SLC (test tank)
. SLC (boren tank)

(C1-1) Rev, 1B



I1f at any time RPV water level cannot be determined:

1. 1If no system or injection subsystem is lined up ‘or

A

iection with at least one pump running, start
pumps in alternate injection subsystems which are
lined up for injection.

2. 1f no system, injection subsystem, or alternate in-
jection subsystem is lined up for injection with at
least one pump running, enter [procedute developed
from CONTINGENCY #3].

3. Otherwise, enter [procedure developed from CONTIN=-

GENCY 42].

‘::;;7 Cl-3 Monitor RPY pressure and water level. Continue in this procedure

at the step indicated in the following table.

RPYV PRESSURE REGION

[625 psig] [100 psig] ?
HIGH INTERMEDIATE LOW
o |INCREASING Cl=é c1-5 Cl1-6
o o
-
E DECREASING c1-7 c1-8
(rev pressure at which LPCS shutoff nead is reached) '

2(H?CI or RCIC low pressure isolation setpoint, whichever is

higher)

f at any time the RPV pressure or water level trend reverses

r RPV pressure changes region, return €O [?tep Cl-}]. ::,

(C1-2) Rev. 1B



74 i
‘;::;7 C1-5

;36;
N C1-6

Enter [brccedure developed frem the Level Control Guidelino] at [Step

LC-2.4].

¢ HPCI and RCIC are not available and RPV pressurs is increasing, enter

[brocecure developed from CONTINGENCY #z].

1f {PCI and RCIC are not avallable and RPV pressure is not increasing,

enter [procedure develcped frem the Level Centrol Guideline].at [Step

LGZJ].

Otherwise, when RPV water level reaches [.12 in. (low level scran

setpoint) | enter (srocedure developed from the Level Centrol Guideline
L

at [Step LC-Z.R].

If RPV pressure 13 increasing, enter [procedure developed fronm

CONT INGENCY oz].

Otherwise, eater [prccedure develocped from the Level Control Guideliné]

at [s:ep Lc-z.u].

(C1-3) Rev 18



‘;:;;7 Cl=7 Lf HPCL and RCIC are not operating, restart HPCL and RCIC.

F NN
Lf CRD is not operating but at leasc 2 injection subsystems ‘)
—~——— AT S

are lined up for injection with pumps running, enter [proccdure

eveloped from CONTINGENCY 42].

Cl-7.1 1If CRD is not operating and no injection subsystem is lined up
for injection with at least one pump running, start pumps in

alternate injection subsystems which are lined up for injection.

Cl1-7.2 When RPV water level drops to [}166 in. (top of active £ue1)]:

1f no system, injection subsystem o¢ alternate irjection |
subsystem is lined up for injection with at least one pump

running, enter [procedure developed from CONTINGENCY 93].

l;Cherwise, enter [pro:edure developed from CONTINGENCY #2].

(C1-4) Rev. 1B )



C1-8 If no injecticn subsystea i3 lined up for injection with at least come
puzp running, start pu=ps in alternate injecticn subsyste=s which are

lined up for injecticn.

If RPV pressure is increasing, enter [proceduro develcped from

CONTINCEINCY 42] -

Otherwise, when RPYV water level drops © «164 in. (top of active mol)] \

enter [arocedura developed from CONTINGENCY ﬂ].

(C1-5) Rev 18



gl a3y (9-19)

ROV WATER LEVEL

C1-3 MONITOR RPY PRESSURE AND WATER LE

FOLLOWING TABLE:

(425 Ps16 (M)

RPV PRESSURS REGION

VEL. CONTINUE IN THIS PROCEDURE AT THE STEP INDICATED IN THE

{100 PSI6 ("))

5

HCREASING e

HIGh INTERM DIATE LOW

(14 (-5 (-6
ENTER (PROCEDURE DEVELOPED FROM THE IF HPCI & ACIC AE NOT AVAILABLE & RPV IF RPV PRESSURE 1S INCREASING,
LEVEL CONTROL GUIDELINEY AT [STEP PRESSURE 1S INCFEASING, ENTER (PROCEDURE ENTER {PROCEDURE DEVELOPED FROM
LC-2.4). VELOPED FROM CONTINGERCY #2). CONTINGENCY #2). |

IF HPC1 & RCIC AREC NOT AVAILABLE & RPV PRES-
SUPE 1S NOT INCREASING, ENTER (PROCEDURL
DEVELOPED FROM THE LEVEL CONTROL GUIDELINE)
AT [STEP LC-2.8].

OTHER'ISE, WHEN RPV WATER LEVEL REACHES [+12
N, (LM LEVEL SCPAH SETPOINT) ) ENTER (PRO-
CEDURE DEVELOPED FROM THE LEVEL CONTROL GUIDE-

OTHERWISE, ENTER (PROCEDURE DEV-
FLOPED FPOM THE LEVEL CONTROL GUIDE-
LINE) AT (STEP LC-2.8].

LINEY AT ISIEP LE-2.00,

(17
IF WPCI AND RCIC ARE HOT OPERATING, RESTART NPCI AND RCIC.

[1F CRD 1S NOT OPFRATING BUT AT LEAST 2 IIJECTION SUBSYSTEMS ARC LINED UP FOR INJECTION
WITH PUMPS RUNNING, ENTER [PROCCDURE BEVELOPED FROA CONTINGERCY #2).

e

.
C

IF CAD 1S NOT OPCRATING AND NO IHJECTION SURSYSTCM 1S LINEDR UP FOR INJECTION

C1-%
{F KO TNJECTION SUBSYSTEM IS LINED UP
FOR INJECTION WITH AT LEAST ONC PUMP
RUNNING, START PUMPS IN ALTERRATE IN-
JECTION SUBSYSTEMS WHICH ARE LINED UP

= (1.1 FOR INJECTION,
4 WITH AT LEAST ONE PUMP RUNNIG, START PUMPS IN ALVCRNA'E INJCCTION SUBSYSTEMS N [1e ooy pressurt 1S TRV ENTCR
& WINICH ARC LINER UP FOR THIECTION, AP (PROCEDURE DEVELOPED FROM CORTINGLRCY
Wi Jci2,2  WiEN RPV WATER LEVEL DPOPS TO [-164 TN, (0P OF ACTIVE FLIL)): i
IF N0 SYSIEM, INJECTION SUBSYSTEM, OR aiemate moccnioy swsvsten s || = -}5511:'-:-7 -
LIKED UP FOR TWJECTION WITIL AT LEAST OKE PUNP RUNNING, ENTER (PROCLOURE OTHERWISE, WAEN RPV WATER LEVEL DROPS
s s ST T BT g el (NIER (PROCEDURE DEVLIOPED FROM
[Bmgau;;(,_ ENIER (PROCCOURF DIVELOPTD FROM CORTINGENCY #2). -_-._..,..,A__-l | M— |

TO (STEP C1-3].

IF AT ANY TIME THE RPV PRESSURE OR WATER LEV-L TREND REVERSES OR RPV PRESSURE CHANGES REGION, RETURN

*[  PRESSURE AT WHICH LPCS SIUTOFF
he .0 1S REACHED.

+HPCI OR ~~1C LOW PRESSURE ISOLATION SCTPOINT, WHICHEVER IS HIGHER.

5 ¥y
——_—

£=12 HONO¥HL £-12 Sd31S Liz LVYW¥OS ALYNE3 Y



‘ V c2-1
c2-2
v

Open all

CONTY YGENCY #2

RAPID RPY DEPRESSURIZATICN

ALS valves. #14, 417,218

c2-2.1 }f rot all ADS valves can de opened, opean other SRVs until,[T

CZ'Z.Z

(nuzher of SAVs dedicated to ADS)] valves are cpen.

If less than [3 (ainizum nu=ber of SAVs regquired for rapid
depressurization)] SAVs can te opened, rapidly depressurize
the RPV using cne or =ore of the follewing systezs (use in
order which will =inizize radicactive release to the en-

virons ant):

. Main condenser

. RHR (steam condensing mode)
» Other steam driven equipment
. Main steaa line drains

) R¥CU (dlcwdown zode)

= HPCI steaz line

® RCIC stean line

£ Head vent

™ IC tube side vent

(C2-1) Rev 1B
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C2-3 If suppressicn pool water level is delow [19 ft. 11 {in. (Mark III
suppressicn pool nor=al cperating 11:11:)] » initiate SPMS. )

If suppression chazber pressure cannot be zaintained bdelow [the pressure

suppressicn li::.it] , enter [prccedure develcoped fro= CONTINGENCY é6] .

25.5+

|

w
o

\Pzzssure suppression lizic ’

Suppression Chamber Pressure (psig)
e
=

3 2
0 12.5 34.5
Prizary Contaizsest Water Level (£t.)

et —

If RPV water level cannot be deterained, enter [prccedure develcped

from CONTINGENCY 06] ?

(C2-2) Revw 18



Ir [te:penture near the cold reference leg instriument vertical
ru.na] reaches the RPYV saturation lizit, enter [ procedure
developed from CONTINGENCY #6] .
)
\ \\
o \
v C
- 3
-~
v ::::::::T\
_— ) -
e C N
SIS
S = RPV saturaticn
Qe -
583 limit
R
o e~ C
283
§.¢:
b= M -
— O N
:E L
212 +
0 RPV Pressure (psig) 1000

C2-4 Enter [_- procedure developed from the Level Centrol Guic&el‘.ne] at

[ step rc-2.4] .

(€C2-3) Rev 18
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<

CONTINGENCY #3

CORE COOLING WITHOUT INJECT ION

Confirm initiation of IC.

1f at any time any system, injection subsystem, or alternate
injec”ion subsystem is lined up for injection with at least one

ump running, enter [procedure developed from CONTINGENCY #;].

i o

Lf 1C cannot be initiated:

Ci-l.1 When RPV water level drops to [-296 in. (minimum zero-injec=~
tion RPV water level)] or if RPV water level cannot be deter=

mined, open one SRV.

C3-1.2 Whea RPV pressure drops below [500 psig (minimum single SRV

steam cooling pressure)] , open all ADS valves.

1f not all ADS valves can be opened, open other SRVs until

[7 (number of SRVs dedicated to ADS)] valves are open.

(C3-1) Rev. 1B




“H’V' Gt

WV
cu-2
<53;7

cs-3

CONTINGENCY %

CORE COOLING WITHOUT LEVEL RESTORATICN

Open all ADS valves. 7, 018

It not all ADS valves can be cpened, open cther SAVs until.[? (nuzber of

SAVs dedicated t2 ADS)] valves are open.

Cperste HPCS and L2CS subsystexs willk aucticn from the suppressica peol.
when at least cne core spray subsyste= is cperailng with suction frez
the suppressicn pool and 2PV pressure i3 belcw [310 psig (RPV pressure
for rated LPCS or HFCS f1cw, whichever pressure 13 lcuer)]o terainate

injecticn into the 2pY from sourses external to the prizary containzent.

1¢ RPY water level {s restored o [-163 in. (top of active ruel)] enter

[}rocedure develope. frem the lLevel Ceatrol Guideline] at [Step Lc-2. l]



49

< <&

50

< <

52

< <

c5-1

€c5-2

c5-3

C5-4

C5-5

C5-6

CONTINGENCY #5

ALTERNATE °"UTDOUN COOLING

Initiate suppression pool cooling.

Close the [RPV head vents,] MSIVs, main steam line drain valves and

HPCI, RCIC isolation valves if open.
Place the control switch for one SRV in the OPEN position.

Slowly raise the RPV water level to establish a flow path through the

open SRV back to the suppression pool.

Start one LPCS or LPCI pump with suction from the suppressiom pool.

Slowly increase LPCS or LPCI infection into the RPV to the maxizum.

CS-6.1 If RPV pressure does not stabilize above [}00 psig (minimum RPV
pressure which assures sufficient alternate shutdown cooling
flow or SRV re-opening pressure, whichever is highc:)] ,start
another LPCS or LPCI pump.

C5-6.2 1f RPV pressure does not stabilize below [172 psig (maxim:m RPV

pressure which assures sufficlent alternate shutdown cooling

flow for LPCS or LPCI, whichever is lownr)], open another SRV.

(C5-1) Rev. 1B



CS-6.1 17 the ccolicwn rate exseeds [zoo°m-.r (zaxi=um APV ccoldown

nt.o)] , reduce L2CS or LPCT Lajection into the PV until th
aooldown rate Zacreases te.ow [:100°?/!:r (zsaxtaws APV ccoldown
rlu)] Eor 397 pressure dec. sases to 100 paig (=inisua SAV

re-opeaing sressure), whichever occurs ri:'st] .

Control suppressics pcol te=zperature %0 saistain PT water texgerature

atove [TO°? (RPY YDTT eor head tensicming liztt, whichever is !'.1.;'..:')]. E

Proceed %o c2ld shutdown Ln accerdance with [proctéuro for ccoldcown %0

eold shutdewn conditi ::'.s] »

(CS=2) Rev 1B



‘:567

C6-2

CONTINGENCY 76

RPV FLOCODING

1f at least (3 (minizum number of SRVs rejaired for rapid depressuriza-
tion)] SRVs are open or if HPCS or motor driven feedwater pumps are
available for injection, close the MSIVs, main steam line drain valves,

IC, HPCI, RCIC, RWCU and RHR steam condensing {solation valves.
If RPV water level cannot be deterained:

C6-2.1 Commence and increase injection into the RPV with the following
systems until at least [3 (niaizua number of SRVs required for
rapid deprcssutization)] SRYs are open and RPV pressure is not
decreasing and is at least [100 psig (ainimum RPV flooding
pressure or SRV reopening pressure, whichever is higher)] above

suppression chamber pressure.

. HPCS
. Motor driven feedwater pumps
- LPCS
a LPCL

. Condensate pumps

v CED } e ‘
pe= - Ty -
e (RHR service water crosstie
» B
B Fire System
. Interconnections with other units

. ECCS keep-full systems

B SLC (test tank)

L. SLC (boron tank)

(C6-1) Rev. 13
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‘::;;7 C6=2.2 Maintain RPV pressure at least [100 psig (minimum RPV flooding :j
pressure or SRV reopening pressure, whichever is higher)] above

suppression chamber pressure by throttling injection.

Cc6-3 if RPV water level can be determined, commence and increase injection

into the RPV with the following syst:ams uatil RPV water level is

increasing:

. HPCS
. Motor driven feedwater pumps
. LPCS
. Lpcl
B Condensate pumps
- CRD
" N
. RHR service water crosstie
. Fire System
. Interconnecticns with other units

. ECCS keep~full systems
. SLC (test tank)

. SLC (boron tank)

(C6-2) Rev. 1B



below the primary

ra Pt @™ { .
systemns lTrres

" aw
“ay

i
007

=
N
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v

0 12.5 4.5

Suppressioﬁ Chamber Pressure (psig)

Primary Conta

e

TF
AR

suppression chamber pressure exceeds the prima

pressure limit, vent the pri

[procedure for containment venting} to reduce pressure below

primary containment pressure limit.

If RPV water level cannot be determirned:

eference columns.




C6-6.2 Continue injecting water into the RPV until [:emperature near

C6-6.3

C6-6n 4

C6-6.5

the cold reference leg instrument vertical runs] is below

212°F and RPV water level instrumentation is available.

If RPV water level can be determined, continue in this orocedure

at [Step 66-7].

If it can be determined that the RPV is filled or if RPV
pressure is at least [iOO psig (minimum RPV floding pressure oOr
SRV reopening pressure, whichever is higher)J above sunppression
chamber pressure, terminate all injection into the RPV and

reduce RPV water level.

If RPV water level indication is not restored within the maximum
acceptable core uncovery time after commencing teraination of

injection into the RPV, return Lo [Step C6-2].

o o L i Aikad
TREOTHE 4 LELLE YL LR L A
‘I‘ U LU A
£~ so | T ETTRRITIN.A | e A
e Ul WA LA R IR il
2 E It | A T
£ i1 R i - H 1
SE S EHH il L A HI
2E o fpllli L R el
s> 1 ; ] 't % 1 | : l ’},}ﬂ g } i
£E> {1 ; : l 'f1(l U
38 !, 14 S L i : [ =
=5 10 ¢ ! g i W & J
N . L
gl il
B N AL | IR RAENEH
1 min. 10 min. 7 & 10 hr. 100 hr.
| IR d¢actor Shutdown
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. containment pressure

C6-7 When suppression chamber pressui.- _an be maintained below the primary

limit, enter [Procedurc developed from the Level

Control Guideline] at [Step Le-2.4].

(C6=3) Rev. 1B
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BASES FOR CAUTICNS
Caution #1 A=1
Caut ¢4 A=1
Cau: = #6 A=2
Caution #7 A=3
Caution #11 A=3
Caution #15 A=2
BASES FOR STEPS
LC-2.3 A=3
LC-2.5 A-5
cp-2.2 A-5
cc-2.1.1 A=S
cC-2.1.4 (Heat Capacity Tezperature Li=it) A-8
cc.2.2.2 (RPV Saturaticn Lizmit) a-8
cc-2.4 (SBCT) _ A-3
cCc-2.4 (Suppression Pocl Spray Limit) A-10
cC-2.4 (Pressure Suppressicn Lizit) A=-11
cc-2.5.1 (Heat Capacity Level Lizmit) A~-13
CL=2.5.2.2 (Suppression Pool Load Lizmit) A-15
CC-2.5.2.3 A-16
CC-2.5.2.4 A-16
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BASES FOR STEPS (Continued)

ci-1
Cl-4
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Cc1-7
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(Pressure Suppression Limit)
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(Maximum Acceptable Core Uncovery Time)
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A-26
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Appeadix

(1

(3)

A supplements the Ezergency Procedure Guidelines as follows:

Where the basis for a faaution” cr 2 ste

is not

completely evicent from the text, a cdiscussicn of

the basis is provided;

Where a plant-unique nu=ber or curve

and the method for calculating it is nct ce=pletely

evident froo the text, a discussicn of the zethod 2

provided;

Other system cetails whizch pertain %c the guldelines are

provided.

A-1i1
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ASES FOR CAUTTONS

——

CAUTION ¢1
Meonitor the general state of the plant, If an eatry conditicn {or
{ther [procedure developed from the Level Control Gu.ideline] or
Erocedum developed from the Containment Control Guideunej oQeurs,
enter that procedure. When it is deterained that an emergency no

longer exists, enter Exoma.l operating procec‘.ure].

BASIS: Syaptoms rather than events are the entry conditions %o

procedures developed froz the Exergency Procedure Guidelines.
Subsequent to entry into a procedure, symptozs may occur which
require re-entry intc the procedure or entry into and
simultaneous execution of anctier procadure. The Guidelines
have been written so that such re-entry or sizultaneous
execution will provide the operater with the proper instructicns

under these circumstances,

Similarly, termination of the auergency rather than terzinaticn
of an event is the exit conditicn for procedures developed from
the Guidelines. Consegquently, these procecures may be exited at
any point in their execution if the operator determines that an
emergency nc longer excsis. The Guidelines have been written so
that if the operator remains in a procedure developed from the
Guidelines when an emergency in fact no longer exists, the
procedures will provide nim with the proper instructions under

these circumstances.

CAUTION #4

whenever RER is in the LPCI mode, inject through the heat exchangers

as soon as possible.

BASIS: Early injection througn the heat exchangers minimizes the

primary containment heatup and prolongs the preservation of the
suppressicn pool as a heat sink should rapid RFV depressurizaticn
subsequently be required. Any flow loss which results froo
injecting through the heat exchangers is small.

“1 !.'o 1B




wWhenever ['temperature near the instruzent reference leg vertical
runs] exceeds the temperature in the table, the actual RPV waler
level may be anywhere below the elevaticn of the lower instriment tap

: when th2 instrument reads below the indicated level in +-2 table.

Indicated
Temperature® Level Instrunent
—a.ny 537 in. Shutdown Range Level ( 500 to %00 in .-)-1
105°F =109 in. Wide Ranze Level (=150 to0 «60 in.)
310°7 19 in. Narrow Range Level ( 0 to +60 in.)
_379°1—‘ 239 in. Fuel Zeme Level °  ( 200 to 300 in.))

# List in order of increasing temperature.

BASIS: The density of the liquid in th- reference lezs of APV water
level instruments (both cold leg and heated lsg instrzents)
decreases as temperature near the refersnce leg vertical runs
increases. This decrease in density results in an indicated RPY
water level that is higher than actual RPV water level. In
extreme cases, a stable on-scale RFV water level may Dde
{ndicat . when the true water level is anywhere belcw the lower
{nstrument tap. In heated reference leg instriments, the water
{n the reference leg also becozas hotter and thus less dense if
RPV water level is lower than normal for an 2xtended tize. The
table in CAUTION #6 accounts for both of these phencazena.

For a given instrumenti, the tezperature in the table is the
temperature of water in the reference leg which would cause the
{instrument to read at the extreze low end of the instrument
scale when the actual RPV water level is at (or anywhere below)
the lower instrument tap. The indicated level in the table is
the level which the instrument would read were the water in the
reference leg 545°F (the temperature of saturated steam at
rated reactor pressure) and the actual RFV water level at (or
anywhere below) the lower instruzent tap.

A“z l”. 18



CAUTION #7
E!ea:ed reference leg instriment indicated levels are not reliable
during rapid RPV depressurizaticn below 500 psig. For these

conditions, utilize E:o‘.d reference leg instruments| t monitor REV

water level.

BASIS: Reactor depressurization below the saturation pressure for the |
temperature of the water in the reference leg causes boiling in |
the reference leg. Rapid depressurizaticn causes flashing and
possible lcss of inventory in the reference leg and may result
in erratic water level indication or an indicated water level |
higher than the actual water level. |

|

For heated reference leg instruxzents, this phenocmencn occurs
only during rapid RPV depressurizaticn beLow 500 psig. For colcd
reference leg instruments, this phencaencn does not occur.

CAUTION #11
If a high drywell pressure ECCS initiation signal E?.O psig (drywell
pressure which initiates ECCS)] cccurs or exists while depressurizing,
prevent injection from those LPCS and LPCI pumps aot required to
assure adesuate core cooling prior to reaching their maximum
injectien pressures. When the high drywell pressure ECCS initiation

signal clears, restore LPCS and LPCI to AUTOMATIC/STANDBY mode.

BASIS: The low pressure ECCS ipitiate on a high drywell pressure signal
and start to inject whe 1PV pressure decreases belcw the
pressure at which pump . charge pressure drops belcow puap
shutoff head. Rapid iujec aon of a large volizme of water from
these systems may be detrimental to maintaining RPV water level
within the desired range. Thus, injection from those LPCS and
LPCI pumps not required to assure adequate core cooling should
be prevented pricr W depressurizing the RPV belcow the point at

which these pumps will inject.

A-3 Rev. 18




1. Open SAVs in the following sequence if possible: ESRV opeaing
scquence] .
2. I° the continuous SAV pneumatic supply is or becomes unavailable,
depressurize with sustained SRV opening.
BASIS: 1. When manual actuaticn of multiple SRVs is required, an

opening sequence which distributes the heat lcad uniforzly
throughout the suppressicn pool, thereby minizizing SRV
discharge loads, is preferred.

2. Loss of the continucus STV pneumatic supply will limit the
number of possidle manual SRV actuations. Therefore, when
RPV depressurization via the SAVs is regquired, sustained
valve opening should be used to maximize the number of
possible valve actuaticns rezaining.

A-4 Rev. 1B



BASES FOR STE?S

LC-2.3 EConfir:n or place the reactor mode switch in REFUEIJ.

BASIS: Placing the reactor mode sWwitch in the REFUEL position (or
taldng it out of the RUN position) bypasses the main stean
line low pressure signal in the closing logic of the
MSIVs. Clcsure of the MS1Vs on low steam line pressure is
not required when the reactor is not at power. Under this
condition, it is preferred to reject decay heat to the main
condenser and to preserve the suppressicn pool as a heat
sink should rapid RFV depressurization subsequently de
required.

LC-2.5 I1f SRVs are cycling, initiate IC or manually open cne SRV

@-2.2 and reduce RPV pressure to bel ow ':9'40 psig (150 psig below
the ainituwm SEV setpoint)j.
BASIS: A reduction of RPV pressure 0 substantially below the

minimum SRV setpoint reduces the number of potential
actuations of the SFVs, thereby minimizing the pessibility
of an SRV sticking open and limiting the contaiuzent
locading resulting froo zultiple close-spaced SRV actuations.

€c-2.1.1 If any SORV cannot be closed [vitnin 2 minutes], scraa the

reactor.

BASIS: A time limit within which the peactor must be scrammed may
be appropriate for tlhose plants with few tut high-capacity
SRVs where prior containzent load calcula*ions have
indicated a potential reduction in margins if power
operation 1is continued beyond this limit.
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CC-2.1.4 If suppressicn pool texperature cannot be maintained below

- BOV Pressure (palg)

the heat capacity temperature limit, maintain RPV pressure

below the limit.

Heat capacity
temperature limit

N

Suppression Pool Temperature °r)

- . +
0 135 2&C to20

BASIS:

Continued heatup of the suppression pool above the heat
capacity temperature lizit may result in insufficient
suppression pecol heat capacity to assure stable
condensation of steam discharged through the SRUs at scoe
point . “lowiig an ALS actuaticn. The maxizu= bulk pool
temperature for stable steanm condensaticn is 212°F,

Since SRV actuation may be required to cool down the RPV
whenever shutdown cooling is not avallable, 212°F (or the
maximum suppressicn pool design temperature if below
2129F) and the shutdewn cooling interlock pressure
(typically 135 psig) define point >
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Further, for » Ramshead with discharr= =azs {lux in excess

of 40 1by/ft2-sec the maximum bulk pool tamp:rature for

stable steam condensation is 160°F. Thereiore, 160°F

and the RPV pressure which will produce a dischargs mass flux of

Lo lbm/ttz-sec (typically 240 psig) define point (:) for this
discharge device.

The curvea between points @ and and between points

anc are determined by a straight-forward energy balance
betwesn the reactor system with normal RPV water level and the
suppression pool with the suppression pool water level at the
norral low cperating limit. For example, for the typical BWH/U
chosen to illustrate these Guidelines, an ADS actuaticn 2 minutes
after scram from an RPV pressure of 1020 psig and wat-: level at
+37 inches and a suppression pool temperature of 122'F and

water level of 12 feet 2 inches with no suppressiocn pool ccoling
in service will result in RPV pressure and suppression pool

temperature f{ollowing t“e heat capacity temperature limit curve
from point 2} to poir .



cC=2.2.2 1If E.e::perature near the cold reference leg instrument

c2-3 vertical runs:] reaches the RPV saturaticn lisit, enter
&rocedure developed from ... J
550 ‘ll \ \\\ b,
| \
a7 ,
25! Vs
: ’k R
— ) -
e £ 2%
== 7 \ RPV i
" 5 !\ saturation
5838 N0 limit
2 T LY
£8¢ | /
-
=R & I8
— N L
EE
|
212 +
0 RPV Pressure (psig) 1000
BASIS: RPV pressure at or below saturation for the existing

temperature near the RPV water level ccld reference leg
{nstrument vertical runs will cause the water in the
reference legs of these instruzents to boil off. Loss of
inventary from the reference legs results in an increase in
the indicated RPV water level. Although it may take scme
time for the water in the cold reference legs to completely
boil off, once the saturation limit is reached the operator
can no longer rely on cold reference legz instrument water
level indication for verification of adegquate core

cooling. (Heated reference ler ‘astruments would have
becoze unreliable before reaching this point.)

The RPV saturaticn limit curve is a plot of steaxz

temperature (°F) against pressure (psig) at saturation
for pressures between atmospheric and rated RPV pressurs.
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cC-2.4 Menitor and centrol prizary containment pressure wWith ...

- SBGT [énd érywell purgé], only when the temperature in
the space being evacuated is below 212°F. Use [§3GT

ani drywell purgs operating procedureé].

BASIS: At temperatures greater than z120F, g.-adual evacuation of
all noncondensibles zay resy .t in a saturated steaz
environment. Subs2guent ra ;id cooling of this environzent
(as by sprays) zay result i1 rapid pressure reduction to
less than desizn na2gative differential pressure witlh
potential collapse of the space being evacuated.
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CC-2.4 Manitor and control prizary containment pressure wWith ...
. Suppression pool sprays. Before suppression chazbder
pressure reaches she suppression pool spray l‘.:xig.
initiate suppression pool sprays.
—A 1
o0
=
Z ///
LY
15
2 561
n .
o
15
=
<
-~
: i
§ 2 r
§ 22.8¢7
E Suppression pcol spray linit
- ;
[=9
0 12.5 24.5
v Suppression Pool Water Level (ft.)
BASIS: The suppression pocl spray 1imit provides for suppression

pool spray initiaticn Sefore reaching 50% of the suppression
chamber design pressure. Thus, 50% of suppressicn chamber
design pressure with suppressicn pocl water level at design
(high water level alarz setpoint) defines point (:). For a
given suppression chazber pressure with suppressicn peol
water level below the high water level alarm setpeint, the
pressure in the airspace is .imiting so that the slcpe of
the curve to the left of point is zero, For a given
suppression chamber pressure witn suppression pool water
level above the high water level alarm setpoint, the
pressure at the bottom of the suppression pocl is limiting
so that the slope of the curve to the right of point (:) is
«0.433 psi per foot 1O compensate for the additional
hydrostatic head at the bottom of the pool. For a
suppression pool water level at or above the elevation of
the spray nozzles, , Suppression pocl spray is not :)
useful in reducing suppression chamber pressure and a limit
above this level is not appropriate.
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so that the slope of the curve to the right of point @ is
«0.433 psi per foot to compansate for the additicnal
hydrostatic head at the bottom of the pool. For 2
suppression pool water level above the elevation of the
suppressicn chanber pressure instrument tap, (B) , the
pressure sensor no longer senses suppression chamber
airspace pressure alone but rather senses airspace pressure
plus the head of water above the instrument tap.
Therefore, the slope of the curve to the right of this
level is zero.



CC-2.5.! If suppression pool water level cannot be maintained above
[}he heat capacity level li:ié]. enter [}rocedure developed
from CONTINGENCY #2).
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BASIS: Continued decrease of suppression pocl water level below

the heat capacity level limit may res'lt in insufficient
suppression pool heat capacity to assure stable
condensation of stean discharged through the SHVs at sooe
point following 2an ADS actuation, even if suppression pool
temperature is maintained below the heat capacity
temperature limit, because the heat capacity temperature
1imit is determined for suppressicn pool water level at the
normal low operating limit.

ATy is the tesperature margin between the suppressicn
pool temperature and the heat capacity temperature limit.
With no temperature margin, suppression pool water level
pust be maintained at or above the normal low operating
1imit in order to provice the mass of water in the
suppression pool which was assunmed in generzting the heat
capacity temperature limit. Thus 0°F and the normal low
operating limit defines point @ .
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BASIS: (continued) In additicn to sufficient suppression pool heat capacity, stable ™,
condensation of steam requires that the steam be discharged J

either vertically downward at or below the surface of the
suppression pool or horizontally at or belecw an elevation 2 feet
below the surface cof the suppression pool. Thus the elevation of
the downcomer openings or 2 feet above the horizontal vents, |
whichever is higher, defines elevation(fs. below which no
tempercture margin can assure stable steam condensatiocn.

The curve between points and (:) is determined by the same
straight-forward energy balance used to generate the heat
capacity temperature 1imit. For a given suppression pool waier
level between the normal low operating limit and elevation ,
the corresponding temperature margin is obtained by repeatin the
heat capacity temperature 1imit calculation assunming suppression
pool water level at the given lower level. The maximum
difference between the curve thus generated and the heat capacity
temperature limit dafines the temperature margin which
corresponds to the given lower level., For example, for the
typical BWR/4 chosen to 1llustrate these Guidelines, the
elevation of the downcomer openings is 8 feet 2 inches.

Repeating the heat capacity temperature limit calculation for
suppression pool water level at B feet 2 inches obtains a curve
which differs frcm the heat capacity temperature limit by a
paximum of 27°F. Thus 27°F and 8 feet 2 inches define

point @ on the heat capacity level limit for this plant.




CCe2.5.2.2 If swppression pool water level cannot be maintained
below the suppression pocl lcad limit, maintain RPV

pressure below the limit.

N\

\\\\\

Suppresssion pool

Suppression Pool HWater Level (ft.)

load limit
12.5 % = 1
0 Loo 1200
E: RPV Pressure (psig)
BASIS: Continued increase of the suppression pool water level

above the suppression pool lecad limit may result in
exceeding the capacity of the contairment to withstand
the dynamic load which results from single or multiple
SRV actwations. The curve is obtaincd by calculating,
for various RPV pressures, the suppression pool water
level at which the stress in the liziting submerged
structural component during single and multiple SRV
actuations equals the yleld stress in that compcnent.
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CcC-2.5.2.3

Before swppression peol water level reaches ET Ite &
in. (elevaticn of bottom of Mark I intermal suppressicn
chamber to dry~ell vacuun breakers less vacuum biteaker
opening pressure in feet of wa:er):] . [:shut down
recirculation pumps and drywell cooling fans a.::::]
initiate drywell sprays and operate continuously while
suppression pool water level is adove ['7 ft. 2 in.
(elevation of buttéz of Mark I internal suppression
chamber tc¢ drywell vacuum breakers less vacuuz Creager

opening pressure in fzet of wa:er)] .

BASIS:

The suppression chazber to drywell vacuuz Ddreakers Iin
the Mark I containment cannot be relied upen to
adequately control suppressicn chamber L0 drywell
differential pressure if water is present ca either
side of these devigces. Therefcre, dry~ell sprays
should be initiated to condense as zuch steat in the
drywell as possible while the swppressicn chamder 0
drywell vacuuz relief system is still operadle.

CC-2.5.2.4

When primary ccntairzent water level reaches DO-‘J fte.
(maximum safe primary containment water level at 0
psig or highest contaimment vent elevatlon, whichever
is lower):], terninate injecticn into the 3PV froa
sources external to the primary containzen
irrespective of whether adequate ccre cooling is

assured.

BASIS:

Flooding the primary contairment above the level at
which the hydrostatic head equals the yleld stress cof
the containment at the limiting location may result in
a breach of the ccntainment.



c1-7

I1f CRD is not operating but at least 2 irnjection subsystems are
lined up for injection with pumps running, enter [procedure

eveloped from CONTINGENCY vz].

BASIS:

1f RPV water level is decreasing and CRD is not available the
probability that the level trend will reverse is low. 1f, in
addition, at least two injection subsystems are availadle, the
probability that these can restore level once tne R2V 1is
depressurized is high. Depressurization is therefore
appropriate.

Cl-7.2

When RPV water level drops to ['166 in. (cop of active

fuel)J Lons

BASIS:

1f RPV water level is decreasing and CRD is not available, the
probability that the level trend will reverse is low. If, in
addition, only one (or no) injection subsystea is available, the
probability that it alone can restore level is likewise low.
Therefore, it is appropriate to use the time required to boil
down to the top of the active fuel to make additional injection
subsystens available.

Cl-7.2

I1f no system, injection subsystem, or alternate injection
suhsystem is lined up for imjection with at least one pulp

running, enter [procedure developed from CONTINGENCY #3].

BASIS:

1f RPYV water level has decreased to the top of the active fuel
and no injection system or subsystem is available, the only
mechanism remaining which can assure adequate core cooling is
steam cooling.
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C1-7 -2

Otherwise, enter [procedure developed from CONTINGENCY 02].

BASIS:

If RPV water level has decreased to the top of the active fuel
and any injection systea or subsystem is available, the most
probable mechanisa by which level can be restored is with that
system or subsystea. Therefore, it 1s appropriate to
depressurize the RPV to maximize the injection flow rate from
that system or subsystem.

C1-8

1f RPV pressure is increasing, enter [ptocedure developed

from CONTINGENCY #z] ’

BASIS:

If RPV pressure is below the {solation setpoint for steam~driven
pumps, only motor-driven pumps are available for injection. If,
in addition, RPV pressure is increasing, the injection flow rate
from these pumps will decrease. Therefore, it is appropriate to
depressurize the RPV to maximize the flow rate from theses pumps.

Otherwise, when RPV wacer level drops to [-165 in. (top of

active fuel)] enter [ptocedure developed from CONTINGENCY #Q].

BASIS:

1f RPV pressure is below the isolaticn setpoint for steam-driven
pumps, only motor-driven pumps are available for injection. If,
in addition, RPV pressure is constant oOr decreasing, it 1is
appropriate to use the time required to boil down to the top of
the active fuel to make additionmal injection subsystems
available. When level drops to the top of the active fuel, core
spray becomes the best mechanism to assure adequate core cooling.
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C2-2.2 If less than [3 (minimum number of 3iVs required for rapid
deprasuurization)] SRVs can be opened, rapidly depressurize
the RPV using one or more of the following systems (use in
order which will minimize radicactive release to the

environment):

. Main condenser

. RHR (steam condensing mode)
° Other steam driven equipment
. Main steam line drains

“ RWCU (blowdcwn mode)

. HPCI steam line

. RCIC steam line

+ Head vent

. IC .tube side vent

BASIS: The minimum number cf SRVs specified in the step is calcu=-
lated using the best-estimate reactor blowdown and core
heatup methods discussed in NEDQ-24708 sectizns 3.1.1 and
3.5.2.4. A zero-ireak case (the most severe challenge tn
succesasful depressurization) was analyzed, assuming that
only cne LPCI pump was available for injesticn. The number
of SRVs required for rapid depressurizaticn is the minimum
number whish restricts the calculated peak cladding
temperature to 2200°F under these conditions.
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cl-7

I1f CRD is not operating but at least 2 injection subsystems are

lined up for injection with pumps running, enter [procedure

eveloped from CONTINGENCY sz.

BASIS:

1f RPV water level is decresasing and CRD is nct available cthe
probability that the level trend will reverse is 1ou. 1f, 3o
addition, at least two injection subsystems are available, the
probability that these can restore level once the RPV 1is
depressurized is high. Depressurization is therefors
appropriate.

cl-7.2

When RPV water level drops to [-166 in. (zop of active

fuel)] Bass

BASIS:

|

1f RPV water level is decreasing and CRD is not available, the
probability that the level trend will reverse is low. If, in |
\

addition, only one (or no) injection subsystea is available, the

probability that it alonme cam restore level is likewise low. |
Therefore, it is appropriacte to use the time required to boil |
down to the top of the active fuel to make additional injecticn ‘
\
\
|

subsystems available.

Cl1-7.2

\
If no system, injection subsystem, oOr alternate injection |
subsystem is lined up for injection with at least one pump

running, enter [ptocedure developed from CONTINGENCY #3].

BASIS:

1f RPY water level has decreased to the top of the active fuel
and no injection system or subsystem is available, the only |
mechanism remairing which can assure adequate core cooling is

steam cooling.
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Cl"7-2

Otherwise, enter [procedute developed from CONTINGENCY 02).

BASIS:

If RPV water level has decreased to the top of the active fuel
and any injection system or subsystem is available, the most
probable mechanisa by which level can be restored is with that
system or subsystex. Therefore, it 4is appropriate to
depressurize the RPV to maximize the injection fiow rate from
that system or subsystem.

C1-8

If RPV pressure is lncreasing, enter [procedute developed

from CONTINGENCY 02] L

BASIS:

1f RPV pressure is below the {solation setpoint for steam-driven
puzmps, only motor-driven pumps are available for injection. If,
in addition, RPV pressure is increasing, the injection flow rate
from these pumps will decruase. Therefore, it is appropriate to
depressurize the RPV to maximize the flow rate from these pumps.

c1-8

Otherwise, when RPV water level drops to [-166 in. (top of

active fuel)] enter [procedure developed from CONTINGENCY lﬁ].

BASIS:

If RPY pressure is below the isclation setpoint for steam-driven
pumps, only motor-driven pumps are available for injection. If,
in addition, RPV pressure is constant or decreasing, it is
appropriate to use the time required to boil down to the top of
the active fuel to make additional injection subsystems
available. When level drops to the top of the active fuel, core
spray becomes the best mechanism to assure adequate core cooling.
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c2-2.2 If less than.[3 (minimum number of SRVs required for rapid
depressurization)] SRVs can be opened, rapidly depressurize
the RPV using one or more of the following systems (use in
order which will minimize radicactive release to tre
environment):
. Main condenser
. RHR (steam condensing mode)
& Other steam driven equipzent
. Main steam line drains
. RWCU (blowdown mode)
. HPCI steam line
. RCIC steam line
. Hea! vent

© IC tube side vent

BASIS: The minimum number of SRVs specified in the step is calcu-
lated using the best-estimate reactor blowdown and core
heatup methods discussed in NEDO-24708 sections 3.1.1 and
3.5.2.4. A zero-break case (the most severe challenge to
successful depressurization) was analvzed, assuming that
only one LPCI purp was available for injecticon. The number
of SRVs required for rapid depressurization is the minimum
number which restricts the calculated pe=ak cladding
temperature to 2200°F under these conditions.
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® r~
1f RPV water level cannot be determined, encer Lp;ocedurc

developed from CONTINGENCY #b].

|

1f RPV water level cannot be determined, flooding the RPV 1is
best method to assure adequate core cooling.

1f at any time any system, injection subsystem, OT alternate
injection subsystem is lined up for injection with at least

one pump running, enter [pro:edure developed from

Steam cooling provides adequate core cooling only until the RPV is
depressurized. Tngrc:ore, Li any system or subsystem becomes
available for ing into the RPV and restoring RPV water level
to above the tup of the active fuel, the probability of
maintaining adequati: core cooling over the long term 1s increased
by rapidly depressurizing the RPV to maximize the 1n)ecticn rate
from that system or subsystem. Further, with the RPV depres-
surized, any addition 1al system or subsystem which subsequently
becomes available for injection can immediately inject and assistC
in restoring and maintaining RPV water level.

Also, the RPV water
specified in CONTIN
there is no injection into the RPV while water level is below the

top of the active fuel. Injection will reduce or reverse the rate
at which RPV water level 1is decreasing. However, for a given RPV

wvater level below the top of the active fuel,
in a longer heatup, and thus higher peak clad temperatures, of the

level and pressure at which actions are
ENCY #3 are based upon the as:umption that

G

injection may result

uncovered por

ion of the core. Conseque:ntly, it is appropriate to
exit CONTINGENCY

#3 whenever a system or subsystem is injecting
into the RPV because the RPV water level and pressure at which
actions are specified in CONTINGENCY #3 are based upon no
injection into the RPV.
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When RPV water level drops to [-296 in. (minioum zero=

injection RPV water lovnl)] or {f RPV water level cannot

be deterained, open one SRV.

The minimum zero-injection RPV water level {s the ainizun RPV
water level at which the peax clad teaperature {n “he core is
below 2200°F with no iujection imud the RPV. RPV water level is
allowed to decrease to this liait in order to permit sufficlent
heatup of the clad to provide the necessary tezperature gradient
for steam cooling of the core.

When RPV pressure drops below [500 psizg (minimus single SRV

stean cooling yrcs:urc)], opea all- ADS valves.

The minimum single SRV steaz cooling pressure is the minizua RPV
pressure at which steaz £low through one SRV will create
sufficient steam updraft through the core to carTy away all decay
heat via convective steam heat transfer with no clad tezperaturs
in excess of 2200°F.




A=

Open all ALS valves.

1f not all ADS valves can be opened, coen other SRVs until

EI (number of SAVsS dedicated to A"S)] valves are open.

BASIS:

o — -

S2Vs are opened to ensure that the RPV remains
depressurized and to minimize the head against which the
EPCS and LPCS subsystems sust pu=p.

Ci=2

When 2-. .east one core spray subsystea is cperating with

suction froz the suppression pool and RPV pressure is below
[:3'.0 psig (RPV pressure for rated LPCS or EPCS flow, which-
ever pressure is lowel )]. terzinate injection into the RPV

from sources external to the prizary containzent.

BASIS:

One core spray sutsystex operating at rated flow is
sufficient to assure adecuate core cooling, and therefore
injection into the REV from sources exteri.l to the prisary
containment should be tersinated to gininize lcading cn the
containment.
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€56 .1 If RPV pressure does not stabilize above EOO psig (=inisus |
RPV pressure which assures suf“iclent alternate shutdown
cooling flow or SAV reopening pressure, whichever is
hicur):]. start another LPCS or LPCI puzp.
BASIS: If RPV pressure, and thus differential pressure 2oross the

cne open SRV, does not stabilize sufficiently Rizgn O
assure sufficieont liquid flcw through the S8/ to reject all
decay heat to the suppressica sool and to preclude SAV
eycling on low pressure, then the puzp selected oo
Alternase Shutdown Ceooling Is not perfor=ing »roperly and
another puzp should be started.

The minimum REV pressure which assures suffiaiant alternate
shutdown cooling flow is tne fressure drop acrsss cne SAV
which will result frea liquid flow througn the S3V which
rezoves all Zdecay heat from the core 10 sinutes alter
reactor shutdown from full power with a 10CCF cenmperature
rise across the core. For sxazple, for the typical 2WR/4
chosen to illustrate these Juidelines, 10 ainut2s after
reactor shutdown from full power, a liquid flow of

1.84x 106 1b./nr would rise 10COF in rezmoving all

decay heat from the core. The pressure Irop acrsoss cone SRY
which would result from this flow is 35 psi, wri=h i3 less
than than the SEV reopening pressure of 100 psisz.
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- C5«b.2

1;' RPV pressure does not stabilize below ETZ psig (maxdowm
RPV pressure which assures sufficient alternate shutdown
cooling flow for LPCS or LPCI, whichever is lcmr)J , open

another SRV.

BASIS:

If RPV pressure does not stabilize sufficiently low to .,
asswe single-pump flow sufficient to reject all decay heat
to the suppression pool, then the SRV selected for
Alternate Shutdown Cocling is not passing sufficient flow
and an additional SFV should be opened.

The maximuz RPV pressure whish assures sufficient alternate
shutdown cooling flow is the RPV pressure corresponding to
the single puzp discharge pressure which would result frem
a pump flow which rezoves all decay heat fros the core 10
minutes after reactor srutdown from full power with a

100°F tezperature rise acrass she core. For example, for
the typical BWR/4 chcsen W {1lustrate these Guidelines, 10
minutes after reactos shutdown from full power, a liquid
flow of 1.84x106 lbo/hr would rise 100°F in removing

all decay heat frcz the core. One LPCI pump will deliver
this flow when RPV pressure is 192 psig, and cne LPCS pump
will deliver this flow when RPV pressure 172 psiz. The
paxioum RPV pressure which assures sufficient alternate
shutdown cooling flow is “he lesser of these, or 172 psig.
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Cé6~1 If at least [3 (minimum number of SRVs required for rapid
dcpressutiza:ion)] SRVs are open or if HPCS or motor-driven
feedwater pumps are available for injectionm, clase the MSIVs,
main steam line drain valves, IC, HPCI, RCIC, RWCU and RHR
steam condensing isolation valves.

BASIS: If the minimum number of SRVs required for rapid
depressurization are open, the RPV can be flooded with low
pressure injection systems and steam lines should be isolated to
minimize the potential for water hammer damage. Similarly, if
high-pressure motor-driven injection systems are available, the
RPV can be flooded without depressurization and these same lines
should be isolated.

C6-2.1 Commence and increase injection into the RPY with the following
systems until at least [3 (ninizum number of SRVs required for
rapid depressurizat'on)] SRVs are open and RPV pressure is not
decreasing and is at least [}OO psig (minimum RPV flooding pres-
sure or SRV reopening pressure, whichever is hizhet)] above sup-
pression chamber pressure.

BASIS: If RPV pressures does not decrease and i3 maintained above the

ainimum RPV flooding pressure, the RPV will ultimately reflood
to the elevation of the main steam lines. The ninimum RPV
flooding pressure i{s that RPV pressure at which the minimum
number of SRVs required for rapid depressurization together pass
sufficient flow (liquid or steam, whichever raquires the higher
RPV pressure) to remove all decay heat from the core 10 minutes
after reactor shutdown from full power with, in the case of
1iquid flow, a 100°F temperature riie across the core. For
example, for the typical BWR/4 chosen to illustrate these
Guidelines, 10 minutes after reactor shutdown from full power, a
1iquid flow of 1.84x10% 1by/hr would rise 100°F in removing

all decay heat from the core. An RPV pressure of 4.0 psig would
pass this liquid flow through the 3 SRVs required for rwapid
depressurization in this plant. Likewise, 10 minutes after
reactor shutdown from full power, 1.9Sx10S 1by/hr liquid
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would boil in removing all decay heat from the ¢ An RPV
pressure of 86.3 psig would pass this steam hrough the 3
SRVs. However, neither of these pressures is as high the SRV

v
reopening pressure of 100 psig.

-

whether adequate core coolling
assured:
Drywell sprays
Suppression pool sprays :cnl, when suppression pool water
level is below 6 in. (elevation of suppression pool

spray nozzle

&
on

Primary containment
pressure limit

Suppression Chamber Pressure (psig)

Primary Containment Water Level (ft.)

The primary conta nt pressure liamit provides for contaimment
pressure control rainment failure. Thus the best
estimate of actua! naxiomum pressure which the containment can
withstand with suppr ot water level at design (high
water level alam s iac) nes point (:) « Poisc (é) and
the slope of cu . he same naunes as for
the pressure | 1i
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C6=6.5 If RPV water level indication i{s not restored within the

maxisum acceptable core uncovery time after commencing term=

{nition of injection into the RPV, return Lo [Scap C6-2].
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Time After Reactor Shutdown

BASIS:

For a given time after reactor shutdown, the maximum acceptable
core uncovery time is the time required for a completely
uncovered core shutdown from full power to heatup from
equilibrium at $45°F to a peak clad temperature of 2200°F

with no spray or steam cooling.

5'30 Rev. 1B




