
~

'
,

i

"Svb:d.tteed: SP Number 29.023.01
(Section llead)

Approved: Revision E

(Plant Managei-)
Effective Date

. . . . - . . . . - - - -. ..

!
.-

EMERCENCY PROCEDURE , '

i:':: M 'l- .
,

1~ 0 PURPOSE L---------
.

The purpose of this procedure is to restore and stabilize RPV water levels.

2.0 ENTRY CONDITIONS

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

2.1 RPV water l'evel less than 12.5"

2.2 Drywell pressure greater than 1.69 psig

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

3.0 OPERATOR ACTIONS

3.1 Confirm 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 29.010.01, (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

void RPV high water level trip (54.5") of RFP, HPCI, and RCICk

curbines.

3.2 Restore and maintain RPV water level between 12.5" and 54.5" with
.*

one or more of the following systems:

'
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. ,1 m

( SP 29.023.01 Rev. E

Gb\, o\{ \
n

/ / Page 1 of 3

8110160648 811009
PDR ADOCK 05000322,

| F PDR
i

'



,
_ .

. _
__ . _ _ _ . __

A
#

&
\

:*

NOTE

The choice of using the foll wing systens vary with plant
conditions. It is preferred that the minimum number of systems
be used to acconplish water level restoration.

3.2.1 Feedwater/ Condensate 1115 to O psig

3.2.2 CRD 1115 to O psig

3.2.3 RCIC 1115 to 50 psig
,, ,

3.2.4 HPIC 1115 to 100 psig -

3.2.5 C.S. 333 to O psig

3.2.6 LPCI 238 to O psig

3.3 IF RPV water level cannot be restored AND maintained above +
T2.5", THEN maintain RPV water level above top of active fuel
(TAF)

NOTE .

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

'

3.4 IF REV water level cannot be determined OR maintained above TAF,
'

TEEN enter SP 29.023.04 (Level Reste. ration).
,

'

3.5 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" AND3.6
' ilI is determined that an emergency does not exist, THEN enter the

appropriate station procedure as determined by Shift Supervision.

3.7 IF SRV's are cycling, THEN open one SRV and reduce RPV pressure
t2I between 800 and 960 psig to minimize SRV cycling. (Alternate
SRV's in the sequence listed below to equalize suppression pool
heating if this step cust be repeated).j

3.7.1 RV-993A

3.7.2 RV-993B.,

3.7.3 RV-993C -

.

.
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- ' ' 3.7.4 RV-093D

'

3.7.5 RV-093E

3.7.6 RV-093F ____

3.7.7 RV-093G _,

3.7.8 RV-093H

3.7.9 RV-093J

3.7.10 RV-093K

3.7.11 RV-093L

3.8 UHEN the RPV water level has stabilized above TAF, THEN enter

29 023.02 (Cooldown).

4.0 REFERENCES

4.1 SP 29.010 01 Emergency Shutdown

4.2 SP 29 023 02 Cooldown

4.3 SP 29.923 04 Level Restoration 2
.

4.4 SP 23.103 01 Condensate

> 4.5 SP 23.109.01 Feedwater

4.6 SP 23.119.01 Reactor Core Isolation Cooling System -

4.7 SP 23.202 91 High Pressure Coolant Injection '

,

,_ 4.8 SP 23.103.01 Core Spray System
'

~

4.9 SP 23.204.01 Low Pressure Coolant Injection

4.10 SP 23.106.Jt control Rod Drive Injection

4.11 Technical Specifications, Section 3/4.3.2

4.12 Technic,al c,ac.ifications, Section 3/4.3.3
.

*
.

.

.
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3Et!ERCENCY PROCEDURE i

| |
_.- u _a

1.0 PURPOSE
~ ~

The pu$ pose of this procedure is to depressurize and cooldown the RPV to cold
shut .own conditions while maintaining RPV water le. 'el within a satisfactoryd

range.

2.0 ENTRY CONDITIONS

This procedure is entered from SP 23.023.01 (Level C ntrol) af ter the RPV water
level hts been stabilized above the top of active fuel (TAF).

3.0 OPEPATOR ACTIONS '

CAUTION

.

IF a high drywell pressure ECCS initiation signal occurn OR exists while
depressurizing, THEN prevent injection from those CS and LPCI punps not required
to assure adequate core cooling prior to reaching their maximum injection

' pressures. WEN the high drywell pressure ECCS initiation signal cicars, THEN
restore CS and LPCI to AUTOMATIC / STANDBY code.

.

.

CAUTION

,~

DO NOT secure or place an ECCS in EtANUAL mode UNLESS, (1) misoperation in
,* AUIOMATIC code is confirced by at least two independent indications OR, (2)

adequate core cooling is assured by at least two independent indications. IF, an
ECCS is placed in FtANUAL mode, THEN it will not initiate automatically. !!ake
frequent checks of the initiating or control parameter. WEN manual operation is
no longer required, THEN restore the system to AUTO !ATIC/ STANDBY mode if
possible.

1

3s1 !!aintain RPV water level between +6" on Fuel Zone Indicator
LI-907 and 54.5" on LI-004 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 ninimum number of systems be used to ,

accompi L4h-water-level--restorationc-
- -:.-- ::w

h llliifilidll Jd Yh
..
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3.1.1 F; dwatsr/C:nd:n:cto 1115 to 9 psig| *

3.1.2 CRD 1115 to 9 psig
.

CAUTION
_

Do not throttle !!PCI or RCIC systems below the minimum speed of 2250
RP21.

3.1.3 RCIC 1115 to 50 psig

3.1.4 HPCI 1115 to 100 psig

3.1.5 C.S. 333 to O psig

3.1.6 LPCI 238 to O psig

3.2 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.

,

3.3 IF 2PV water level cannot be determined or maintained above TAF,

THEN enter SP 29.023.04 (Level Restoration).

.

liOTE

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

\

3.4 IF SRV's are cycling, THEN open one SRV and reduce RPV pressure ,

ili between 800 and 960 psig to minimize SRV cycling. ,(Alternate
"

SRV's in the sequence listed below to equalize suppression pool
heating if this step must be repeated).

3.4.1 RV.-993A,

3.4.2 RV-@93B

3.4.3 RV-093C
.

3.4.4 'RV-093D
/

3.4.5 RV-993E

. 3.4.6 RV-993F

*3.4.7 RV-@93C

3.4.8 RV-$93H

.

/
'
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' 3.4.9 RV-093J
. .

t

3.4.10 RV-093K
. .

3.4.11 RV-093L

CAUTION,

i

Cooldown rates greater than 100*F/hr may be required to conserve
RPV water inventory, protect primary containment integrity, or
limit radioactive release to the environment.

<

CAUTION

po not depressurize the RPV below 100 psig unless motor driven
bump sufficient to maintain RPV water level are running and
available for injection.

3.5 Depressurize the RPV and maintain cooldown rate below 100*F/hr
using one or more of the following systems:

3.5.1 Main Turbine Bypass Valyes (preferred method) per SP .

22 005.01 (Shutdown to Cold Shutdown)
.

3.5.2 RCIC per SP 23.119 01 (Reactor Core Isolation Cooling
(RCIC) System)

' 3.5.3 HPCI per SP 23.202 01 (High Prcasure Coolant Injection)

3.5.4 RHR (Steam Condensing Mode) per SP 23.121 01 (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-093A ,

3.5.5.2 RV-093B

3.5.5.3 RV-093C
.

j .5.5.4 RV-093D3

'

3.5.5.5 RV-093E
*
.

3.5.5.6 RV-093F
_.

3.5.5.7 RV-093G
.

d

.

.

'
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3.5.5.8 RV-093H
-

, _ .

3.5.5.9 RV-093J., .

3.5.5.10 RV-093R

3.5.5.11 RV-093L;

t;0TE

Fewer blowdowns with inctessed pressure reductions are
desirable to minimize SRV c,".le stresses.

.

CAUTION

If the continuous SRV pneuratic supply is or becomes
unavailable, depressurize with sustained SRV opening.

3.5.6 RUCU (Blowdown Ibde) per SP 23.''39.01 (Reactor Vater
Cleanup).

.

3.5.7 Steam Jet Air Ejectors per SP 23.701 01 (condenser
Off-Cas Removal) ,

.

3.5.8 RFPTS per SP 23.109.01 (Feedwater System)

3.5.9 Steam Seal Evaporator per SP 23.124.01 (Steam Sealing)

3.5.10 Main Condenser Deaerating Steam per SP 23.103.01
(Condensate) .

*

3.5.11 RUCU (Recirculation Mode) per SP 23.709 01 (Re' actor Vater
.

Cleanup System) ,

3.5.12 thin Steam Line Drains per SP 23.116 01 (thin and
Au'xiliary Steam)

3.6 UHEN the RHR shutdown cooling interlocks (135 psig) clear. THEN
initiate the shutdown cooling mode of RRR per SP 23.121.01
(Residual Heat Removal (RHR) System).

,

3.7 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.

*
.

3.8 JJ, RPV cooldown is required but cannot be accomplished, THEN
perform alternate shutdown cooling as follows:

*

.

.

SP 29.023 02 Rev. E
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3.8.1 Init1cto Suppracalen Pool Cooling per SP 23.121 01*

(Residual H:at R:moval (RHR) Systen)., ,

,

.. -

3.8.2 Close the following valves:

(A) RPV Head Vents

1821 MOV-084 1B21 MOV-085
,

.

(B) All MSIV's -
,

IB21 I 1321 A0V-982A.

IB21 AO
' 1B21 A0V-982B

IB21 A0V-08tc 1B21 A0V-082C

IB21 A0V-081D 1B21 A0V-@82D

(C) MSL Drain Lines

IB21 MOV-038 1821 MOV-933 ,

*

1B21 A0V-088 IB21 A0V-089

(D) RER Steau Con,densing Valve

1E11 HOV-049 -

3.8.3 Position SRV's so that only one SRV is open.
;

3.9 Start one CS or LPCI pucp 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.

3.13 IF RPV prs isure does not stabilize BELOW 184 psig, THEN open one
additional SRV.

3.14 Control suppression pool temperature to maintain RPV water
temperature above 7D*F per SP 23.12191 (Residual Heat Removal
(RHR) System).

3.15 Continue with Plant Shutdown in accordance with SP 22 9@5.01*
-

(Shutdown to Cold Shutdown).

4.0 REFERENCES ,

4.1 SP 29 923 91 Level Control'

.

SP 29.923 02 Rev. E
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-

4.2 SP 29 023 04 Leval R2storaticn- -

4.3 SP 22.005.01 Shutogwn to Cold Shutdcwn .
-

4.4 SP 23.119.01 Reactor Core Isolation Cooling (RCIC) Systen

4.5 SP 23.202.01 High Pressure Coolant Injection

4.6 SP 23.121.01 Residual lleat Renoval (RPR) Systen
-

4.7 SP 23.701.01 Condenser Of f Cas Removal

4.8 SP 23.124 01 Stean Sealing

4.9 SP 23.103.01 Condensate
-

,

.

4.10 SP 23.109.01 Feedwater Systen

4.11 SP 23.~39 01 Reactor Vater Cleanup Systen

4.12 SP 23.203.01 Core Spray System
.

4.13 SP 23.204.01 Low Pressure Coolant Injection ,

.

.

.

' .

.

.
.

'
-

. .... ,

'

.!
.

/
.

~.

.

.

.

.

*
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CONTAItDIENT CONTROL E!!ERGENCY PROCEDURE : "'? ],', ~ '

,

[2 i; '. i T'm 'i s ; .?,e :i .

1.0 PURPOSE j a,; . y .

.

'
.j The purpose of this procedure is to control primary containment teoperatures, '~

pressu u and level. - .-
,- .

: . ..

- S 2.0 ENTRY CONDITIOSS N- " ~ ' E..

- ' . , . .
. -

: . . :: .t ..

.' :. .,.
.

- r:, .e -
-...

..,. ~ . . .

: L*? tiO2 .,- - :- .

.;. .,. . ' . ...
-. . ....

. - , .
..

c,gf- Enter the paragraphs of this procedure as cequired by the entry condition. 'Ihe
;i.g, paragq phs can and should be perforced concurrently with each other as the entry
iri. condiaons dictate and cor...arrently with the procedure from which it was entered...

-l'. "|r :: .s
. a. ..-

"C'... The entry conditions for this procedure are any of ths following:
..e. -. , . ..

. .
"

- J. . . Paragraph
- ~ ~2

2.L Suppression Pool Temperr.ture . Above 90*F 3.1
.

:. 2.2 Drywell Temperature Above 135'F 3.2
i .:..-

.;{ * 2.3 Drywell Pressure Above 1.69 psig 3.3'
..

.
. .

, ,- 2.4 Suppression Pool Level Above 26'8" 3.4

..
2.5 Suppression Pool Level Below 26'0" 3.4

, ,

.
~

-

.,
-

.

[ .,..
..

*J . ,.-.
3 .

3.- = ,.; 7.-
-

-
.

. ,,
. .

_

*::, s :/ -

", -
.

. , , .
-

, .
- -., ;. .. ,,. , . . .

. ..- ..

.~
*

.

s>.-* .

:. :- .
, ,

' - -: : -

, ..

./h .
'' _'

..

~
.

- c-
.

.. .

s.n. b,.
-

O .
-

-

/ rJ 7>.

! /h,2h
<
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'3.0 OPERATOR ACTIONS
.

- .,

"' ,
, *

- , .
,

MONITOR and CONTROL suooression pool tenocratura by parforming13.1.

'' " the following:

3.1.1 Attempt to close any open SRV which is not required to be
j;

open. IF, the open SRV is stuck open, THEN enter SP
-

23.116 0L (Hain and Auxiliary Steas)
,.7,

'
*

q.

CAUTION*
*

-
.

,,

" -
If continuous LPCI is required to anure adequate core cooling,

. .
*

do not divert RRR pumps from the LPCI mode. ,

. ..
,,

.
3.1.2 IP, suppression pool temperature exceeds 99'F, THEN

-
*T '. :.: ,,':. s. .

.

-

.,

- operate available suppression pool cooling per SP :~,,

' 23.121.01 (Residual Heat Renoval (RHR) System)
'

. . - ,

- ... ,. . ,

3.1.3 IF suppression pool %cperature reaches 110*F, THEN scran
~

'"
' the reactor per SP 29.019 01 (Emergency Shutdown).~

- , , . . .
,

CAUTION .
,

. .
. .

..
Cooldown rates above 100*F/hr may be required to accomplish the~~

following steps. - .,
,

_1
-

. . .

- ..

CAUTION ,.
.

Do not depressurize the RPV below 100 psig (HPCI low pressure
isolation setpoint) unless motor driven pumps sufficient to ' ,

.

maintain R"V water level are running and the systems are
available for injection. ,,

..
.

.

..

.- .
_

,
.

,

CAUTION s o. .

., _, - w;;
.

'

NPSH, requirements for pumps taking a suction from the suppression
pool requires a ainimum level of 14 feet. . _ , ,

,-

. . - ,

.s .

3.1.4 5 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 ~ nbe restored O_R maintained below the beac capacity
.

temperature limit, THEN proceed to SP 29.023.05 (Rapid
-

j RPV Depressurization). .

.

.

SP 29 023.03 Rev. E
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-
-

- -
...

- -s.
3,2 MONITOR r.nd CONTROL Drywall Tcmparatura by Parfarning tha

'
,

-

'

Foliswing:-

I
.. . y.

3.2.1 IF drywell temperature exceeds 135"F, THEN operate all', '

available drywell cooling.
,.

a.
|f

,g
** CAUTION
,/

.

If continuous LPCI operation is required to assure adequate core -

-

cooling, do not divert RRR peops fro:2 the LPCI mode.
- -

-
..

' d' 7/'
3.2.2 IF DRYWELL TEMPERATURE approaches 296*F, T11EN SHUTDOWN

-
'

tiie Reactor Recirculation Pumps AND Dryweell Fans MID - -
,

~ .~.
.

- initiate Drywell Sprays

.
. .

, .' ...
''

. ,

.

- , |.. . 3 .1

CAUTION - .

.-- ,:.. > -
,.

,.

,

Do not depressurize the RPV below 100 psig unless notor driven.
pumps sufficient to maintain RPV water level are running and the
systems are available for injection. .

o

- .
-

. . . . _ . .

. - - . . _ ..
CAUTION'

4 . ..

Cooldown rates above 100*F/hr may be required to accomplish the
,

following step.
-

.

* .

3.2.3 IF DRYWELL TEMPERATURE reaches the RPV saturation limit .
'

-

E cannot be maintained below 296*F, THEN enter SP '

29.923.95 (Rapid RPV Depressurization). . ..
'

. -::.... ,: -

.

NOTE
.: ..y . .

_

Drywell cold leg reference temperature instruments are (Later) ,

,,
. . .

'

...S
..

,

:Q,.. .
.. . .,-

. . ..

_ :- . .| , .-|
~

.

. C., .y :
. :i:. .

*

4.? '. . . ,.

^ */ ._

4
- . . <

#.'
.| ..

,

-
. , . . ,

',J'.e,. ,

--.

|:: 2.

-: . , - .
.

.

-
,.
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,,

.
::.: .

3.3 MONITOR AND CONTROL primary containstne pressura with tha -
,

fo11 ewing systa=s as required:
-

,

. , 4
.--

. . - .
,

CAUTION
. ._

ELEVATED SUPPRESSION CHA.'iBER PRESSURE MAY TRIP THE RCIC TURBINE
ON HIGH EXHAUST PRESSURE, 25 psig. ..

.,
,

3.3.1 Operate THE POST LOCA HYDROGEN RECOMBINATION SYSTEM ,*er .

SP 23.402.01. .

.; . - ,

3.3.2 Operate the MSIV Leakage Control System per SP 23.496.@l.
.

- 3.3.3 Sample and analyze primary containment atmosphere to
. . ,

-. .

ensure environmental release limits are met. ,-c .

*
%, '

. .

3.3.4 F dry well temperature is below 212*F AND release limits
are met, THEN vent the primary containment,through the
RBSVS system per SP 23.418.01. . .

- -

, :

-
-

- CAUTION
.

-

If continuous LPCI operation is. required to assure adequate core
cooling, do not divert RER 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 suppression .-
'

,

chamber pressure below the curve.
- -

:,;, -
- - - . v ".y

3.3.7 IF suppression chamber pressure cannot be maintained
^

~
.

' Elow the pressure suppression limit (Fig. 4), THEN ENTER
.

SP 29 923 95 (Rapid RPV Depressurization). ,. -
,

$. ,v.
..

. $[[ ' . A. '' i '
'

'

Q..', .' *
-

,

. e-

| -

|
. .

,
-
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- - . .

' - - - \.3 ..
.. .

3.4 MO.VITOR and CONTROL suppression pool water level by performing
*

-.

tha following:-

.
.

.
- . ; ,

-
. .. ,, ,

CAUTION,

. .

NPSM requirements for pumps taking a suction from the Suppression
Pool require a minimum level of 14 feet.

. ..-

..

1 3.4.1 IF suppression pool water leve) is BELott 26'0", THEN -
. - -

- :
-

initiate suppression pool makeup per SP (Later). -

* ).y . . .- ..-,-
_

...

CAUTION
. , ..,-;f(-"~"

~

-

.
. T.

. Do not depressurize the RPV below 99 psig unless motor driven' ~

pump's sufficient to maintain RPV water level are running and the
systems are available for injection.-

7
.~

. .s .

CAUTION
. .

' ~

Cooldown rates above 100*F/hr may i,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
, . 29.923 95 (Rapid RPV Depressurization). ~~ '

m.
". -

'

CAUTION .

*

< .{[.
IF high suppression pool level (26'11") exists or low condensate'

storage tank level (3'4") exists, VERIFY /MMiUALLY 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" AhTD '

- adequate core cooling is assured, THEN terminate
.

injection into the reactor vessel from sources ' external '

to the primary containment.
.

; . c.c.e .
, , . . . ,

.

3.4.4 ' Sample and analyze suppression pool water to ensure '

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 23.708 91. :e

.

-

.

-
. .

i.
~
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- C., , , . . . . .

3.4.6 IF cupprocaicn pool watcr icvol cannot ba caintainsd-
.

* below th3 cuppraccion posi Inad limit, THEN caintain RPV
praccura baltw tha locd limit of Figura 6.

--

. ,
. . .

3.4.7 IF suppression pool water level AND RPV pressure cannot
be restored OR caintained below the suppression pool load
limit, . THEN proceed to SP 29.023.05, (Rapid RPV

'

Depressurication).
,

3.4.8 IF primary containment water level reaches later feet, -
,

U. THEN terminato injection into the RPV from sources i
'

,

.

. .; external to the pricary containment irrespective of . - .
w'

,

whethet adequate core cooling-is assured. ,.
,

. -

,

~ . . . -

- . . .:
.

. . . , . ~ ....

n: .
-

.
* -

..
~~

" 4.0 REFERENCES - .".. e . . ?.
-

..
-

. .. .

. '
. : : .: . . ; - . .. . ..-

4.1. SP 23.116.@l Main and Auxiliary Steam ~

' ~ . ' ($.k[;
.... .

-T * -

.. , .
.

, ,.. ; ;.s.
- -

:. . : -- . . ; .-

J{, 4.2 SP 23.121 01 Residual Heat Renoval (RRR) System x.c{ . ' ., . ', |,
2

. ,
-

,

. . . . . . . . . , . . . . , . .n ^ ..
.

. .

4.3 SP 29.010.91 Emergency Shutdown"' '
*-

. -

~--. - '* - ..j;,. ... , .v...

4.4 SP 29 923 95 Rapid RPV Depressurization ,9'. -

. , ,
* 'g'! . - ,

;y . . - -. . . ,
. . . . ..

- -pr .
. . ' . .^

" . ~
.. ..

4.5 SP 23.402 91 Primary Contain=ent Post LOCA Hydrogen
.- J. - . Recombination
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'Submitreis SP Number 29.023.04'

(sactica stead)
Approved: Reviolen E

(Plant !!anager)
Effective Date

LEVEL RESTORATION . ~ _ . - - . . . - . . _ _ .

;

EMERCENCY PROCEDURE I $
~

.

*

4Y. . :.30 $
- . ...

Ed *

1.0 PURPOSE ; ,

-J~ - - -

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 29.023.01 (Level Control) or 29.023 02 (Cooldown) when
RPV water level cannot be maintained above top of active fuel (TAF).

t;0TE

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

3.0 OPERATOR ACTIONS

3.1 Lineup for injection and start pumps 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 LPCI B

3.1.5 Condensate

3.2 IF less than two normal injection subsystems (Paragraph 3.1) can
be lined up, TilEN line up of as many of the following alternate
injection subsystems as possible but D0 !!OT inject:

1
3.2.1 Reactor Building Service tTater System through service

water /recirc loop ultimate cooling water crossties valves
IP41-!!0V-033A, !!0V-0333, MOV-033C, and IIOV-033D.

.

3.2.2 ECCS connections from the Condensate Transfer System'

.

SY
SP 29.023.04 Rev. E J fn
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3.2.3 SLC (test tank ce boren tenk) par SP 23.123 01 (Standby."

Liquid Centrol)i - .

CAUTION

10... At any tice RPV water level cannot be determined and one
system is lined up for injection with at least one pump running,

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

.

CAUTION

IF... At any tice RPV water level cannot be determined and no
system is lined up for injection with at least one pump running,

; THEN... Proceed to section 3.7.5, Core Cooling without Injection.

1;0TE
,

If any any time the RPV uater level trend reverses or RPV
pressure changes region, return to step 3.3.1.

,
,

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

.

Table 1
,

RPV PRESSURE REGION '

,

333 333 to 100 100
- HIGH INTERMEDIATE ' LGW ,

.

RPV LEVEL INC. 3.4 3.5 3.6

RPV LEVEL DEC. 3.7 3.7 3.8

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

3.4.1 , ENTER SP 29.023.01 (Level Control) at Step 3.2.

*
.

.

SP 29.923 94 Rev. E -
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-

3.5 RPV laval increasing and RPV prassure batusan 333 cnd 100 psig*'
.

'. (intermediate region).
.

.

CAUTION

Do not depressurize the RPV below .100 psig unless motor driven pumps
sufficient to maintain RPV water level are running and the systens are
available for injection.

3.5.1 IF HPCI OR RCIC are injecting AND RPV water level
EcreaseTto +12.5", THEN ENTER SP 29.923 91 (Level
Control) Step'3.3.

. .

3.5.2 IF HPCI and RCIC are not injecting AND RPV pressure is
Ecreasing, THEN ENTER SP 29 923 95 (Rapid PJV
Depressurization).

3.5.3 IF HPCI and RCIC are not injecting AND RPV pressure is

|.
lEit increasing, THEN ENTER SP 29 923 91 (Level Control)
step 3.2. -

3.6 RPV level increasing and RPV pressure below 100 psig (Iow region)
.

. 3.6.1 IF RPV pressure is increasing, THEN ENTER SP 29.923 95
TTapid RPV Depressurization).

3.6.2 IF RPV pressure is not increasing, THEN ENTER SP
7T.923.91 (Level Control) step'3.2. .-

3.7 RPV 3evel decreasing and RPV pressure greater than 333 psig
(Intesmediate/High region).

,

l. 3.7.1- IF HPCI and RCIC are not operating, THEN restart HPCI
Tper SP 23.292.91, High Preseure Coolant Injec' tion) or
RCIC (per SP 23.119 91, Reactor Core Isolatiot. Cooling
(RCIC) System).

3.7.2 IF' CRD is not operating AND at least 2 normal . injection
subsystems are lined up for injection with pumps running,
THEN ENTER SP 29.923 95 (Rapid RPV Depressurization).

3.7.3 IF CRD is not operating AND no normal injection subsystem
.i lGi lined up for. injection with at least one pump running, .

j THEN start pumps in the following alternate injection
subsystems which are lined up for injection.

.; 3.7.3.1 Reactor Building Service Water Systen through |
'service water /recire loop ultimate cooling

water crossties valves IP41-110V-933A, MOV-9338,
NOV-933C, and MOV-933D.

-
.

'

..
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'

3.7.3.2 ECCS conn 2cticna frca th3 Condsnacts Tren2for-
'

Systcm-

. .
.

3.7.3.3 SLC (test tank or boron tank) per SP 23.123.91
(Standby Liq".id Control)

3.7.4 E CRD is operating _OR a norcial injection system is lined
up for injection with a pump running OR_ an alternate
injection syst.m is lined up for injection with a pump
running, THEN enter SP 29.023.05 (Rapid RPV '

Depressurization) WEN RPV water level drops to +6" (TAF)
on the fuel zone indicator (LI-0$7).

3.7.5 IF CRD is not operating AND no normal injection OR
Hternate injection subsystem is lined up for injection~

with at least one pump running, THEN perforn Core Cooling
Without Injection as follows.

3.7.5.1 WEN RPV water level drops to (4/1 ==n Light)
,

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

3.7.5.2 WEN RPV pressure drops below (later), OPEN all
ADS valves. '

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

3.7.5.4 WEN CRD is operating OR a normal OR an
alternate injection system is lined up for

. injection with at least one pump running, ENTER
SP 29 023 05 (Rapid RPV Depressurization).

'

3.8 RPV level decreasing and RPV pressure less than 100 psig (low i

region). *

3.8.1 |IF no normal injection system is lined up for' injection.

with at least one pump running, THEN start pumps in the
I 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 IP41-MOV-033A, MOV-9338,
' MOV-933C, and MOV-933D.,

.

j '3.8.1.2 ECCS connections from the Condensate Transfer
| System

.

.
~

3.8.1.3 SLC (test tank or boron tank) per SP 23.123 91
I (Standby Liquid Control)

,
,

,
*

^

SP 29 923 94 Rev. E, -

| // Page 4 of 6 '

,

.

%

__ _ m.a - - -



.

3,8.2 IF RPV prsecuro is ' increasing, THEN ENTER SP 29 023 05"
'' *

TEspid RPV Dsprsssurization).' *

.

3.8.3 IF RPV pressure is not increasing, AND RPV water level
dIops to +6" on fuel zone instrumentation (TAF) THEN
perform Core Cooling Without Level Restoration as
follows.

3.8.3.1 Open all ADS valves.

CAUTION ,

NPSR requirecents for pumps taking a suction from the Suppression
Pool. Require a ninimum level of 14 feet.

.

NOTE i

Cooldown rates greater than 100*F/hr cay be required ta
accomplish the following steps. ,

3.8.3.1 II[ all of the ADS valves cannot be opened, TREN.
- 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 spray subsystem is
operating with suction from the Suppression
Pool AND RPV pressure is less than 290 psig, '

Tg terminate injection into the RPV from
sources external to the primary containment.

3.8.3.4 IF RPV water level is restored to +6" (TAF) on
the fuel zone instonentation, THEN ENTER SP

,

29 023 01 (Level Control) step 3.2.
___

4.0 REFERENCES

4.1 SP 29.023.05 Rapid RPV Depressurization

4.2 SP 29.023.01 Level Control

4.3 SP 23.202.01 High Pressure Coolant Injection
*
.

4.4 SP 23.119.01 Reactor Core Isolation Cooling (RCIC) System'

4.5 SP 23.106.01 Control Rod Drive
<

.

.

SP 29.023.04 Rev. E .
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~
'

4.6 SP 29.023.09 RPV Fleeding*
.

,

4.7 SP'23.203 01 Core Spray System- -

4.8 SP 23.123.01 Standby Liquid Control

4.9 SP 23.204 01 Low Pressure Coolant Injection'

4.10 SP 23.103 01 Condensate System,

4

i 4.11 SP 23.105.0L Condensate Storage and Transfer System

4.12 SP 23.109 01 Feedwater System

/

4

i

.

.

-
.

*
.

.

'
o.

4

.
-

4

.

.

4

.

.

t

!

.

-
.

'

.

|
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(S:ction Head)
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(Plant Manager), ,

Effective Date

RAPID RPV DEPRESSURIZATION
' ' ' ~ ~

- - - - - . . . . . . . .
-

EMERGENCY PROCEDURE ,- ,,

, '
t - i , , :s

{- ~r. . 2 '" ' , -1.0 PURPOSE :
. . - . . . _ .,

The purpose of this procedure is to rapidly depressurize the RPV t.o allo'w~-'"
injection syste=s to inject and restore RPV water level to an acceptable level
above TAF.

2.0 ENTRY CONDITIONS

This procedure is entered from the following Emergency 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 temperature limit.

2.1.2 Drywell temperature near the cold reference leg instrument vertical
runs has increased to the RPV saturation limit.

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 29.023.04 (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 p'.mp' running.

2.2.2 RPV water level is increasing, RPV pressure is between 19@ 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 ' 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 pumps running.

.

2.2.5 RPV water 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.

h h7-,

1,.c3m
nr 7 M9[J
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,

*

<
.

2.2.6 RPV vate'r level is decreasing, RPV pressure is greator than 333
psig and low pressure injection subsystems or alternate injsetion
subsystems are lined up for injection with at least one pump
running.

< -

3.0 OPERATOR ACTION

3.1 Open all ADS valves.

ICAUTION

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

CAUTION

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

CAUTION,.

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

4

*

3.2 IF, not all ADS valves can be opened, THEN open other SRV's until
'

a total of 7 valves are open.

3.3 IF less than 3 SRV's can be opened, THEN rapidly depressurize the
13IV using one or more of the following systems. (Use in the

'- order which will minimize radioactive release to the
environment).-

CAUTION

Defeating isolation interlocks may be required to complete this step.
'

/

3.3.1 RCIC per SP 23.119.01 (Reactor Core Isolation Cooling
(RCIC) System). .

*
.

3.3.2 HPCI per SP 23.202.D1 (High Pressure Coolant Injection).

3.3.3 RHR (Steam Condensing Mode) per SP 23.121.01 (Residual
Heat Removal (RHR) System). .

.

.

SP 29.023.05 Rev. E
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*. . .

'

.

_

3.3.4 thin Turbine Bypass Valves par SP 22 005 01 (Shutdown to
Cold Shutdown).

o -

3.3.5 Steam Jet Air Ejectors per SP 23.701.01 (Condenser
Off-Cas Renoval).

3[3.6 RFPTS per SP 23.109 01 (Feedwater Systan).

3.3.7 Steam Seal Evaporator per SP 23.124.01 (Steam Sealing).

3.3.8 thin Condenser Deaerating Steam per SP 23.103.01
(Cendensate). ,_

_

3.3.9 RPV llead Vent.
,

3.3.10 thin Steam Line Drains per SP 23.116 01 (Ibin and
Auxiliary Steam). ___

3.3.11 RWCU (Blowdown !! ode) per SP 23.,701.01 (Reactor Water
Cleanup Systen).'

.

3.4 ]][ any of the following exist, TilEt! cr.ter SP 29 023.09 (RPV
Flooding).

3.4.1 Suppression chamber pressure. cannot be maintained below
the pressure v ppression liait (Fig. 1).

3.4.2 RPV water level cannot be determined.

3.4.3- Temperature near the cold reference leg instrument
vertical runs reaches the RPV staturation limit (Fig. 2).

,

1;0TE
--~

~ The cold reference leg instruments are (1s.ter).
4

3.5 Proceed to SP 29 023 01 (Level Control) Step 3.2.

4.0 REFEREtICES
. 3

-
.

4.1 SP 29.023 03 Containment Control

4.2 SP 29 023.04 Level Restoration
~~ 4.3 SP 29 023.09' RPV Flooding

4.4 SP 22 005.01 Shutdown to Cold Shutdown

4.5 SP 23.119.$1 Reactor Core I. solation Cooling (RCIC) System
.

'
.

.
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/ / Page 3 of 6

*
. - - -.



. . _ _ _ . _ . . .

,

. ,

.

1 4.6 SP 23.202.01 High Pressure Coolant Injection

4.7 SP 23.121.01 Residual Heat Removal (RHR) Systen
, .

4.8 SP 23.701 01 Condenser Ofr Gas Removal
i

- 4.9 SP 23.124.01 Steam Sealing

"

4.10 SP 23.103.01 Condensate
!

4.11 SP 23.109 01 Feedwater System4

i

4.12 SP 23.709.01 Reactor llater Cleanup System
4

.

.

*.

.

*

.

,

i,

. . .
-

.

-.

# 4

.-j.

.

*
-,

i
.

'y .
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.hdbmittd: SP Numb;r 29.024.01

(Siction Ittad),

Approved : Revision E
(Plant Ibnager) . . ~ , ' ' '

Date Eff. a --
'

'
~

,:,. ., ,

TRANSIENT (JITil FAILURE TO SCRA!!
'

,

'-'
<

f'
~

'.i - ,| e

E!ERGENCY PROCEDURE N '

|y _~~- -
.,

1.0 SY:!PTOMS
'

1.1 A valid scram signal or condition due to a reactor transient is alarced 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 ir_dication increases abruptly and may
go off-scale on recorders and meters.

1.3 Safety relief valves may lift.

2.0 AUTO:tATIC 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 IIDEDIATE OPERATOR ACTIONS
.-

3.1 thnually scram reactor per SP 29.010.01 (Emergency Shutdown)
.

3.1.1 Arm and depress manual scram pushbutton.

3.1.2 Place the Mode switch in refuel.

3.3.3 verify all tods are inserted.

3.2 IF the rcactor scrams AND hll rods insert, AND power is decaying,
TilEN do not continue this procedure.

3.3 Trip the recirculation pumps. ic,,

3.4 Commence suppression pool cooling per SP 23.121.01 (Residual Heat
Removal (RilR) System).

3.5 The following attempts to scram the reactor are to be performt..
concurrently if manpower is available.

.

a
WJ

. . . . .



- "
_ . . . .

'- '
3.5.1 Insart thosa'reda not fully inserted with thm reacter, . ; .

manual control system as the Rod Sequsnca Control System
.

* (RSCS) permits.. s

_

3.5.2 Bypass.the scram discharge volu=e high level scram
.

switches, reset the RPS trip and verify the vent and*

drain valves open.-

.

3.5.2.1 Alternately RESET the Reactor Protective System
and SCRA>t the reactor until all rods are fully,,

inserted. ''

.

3.5.3 Confirm all scram valves are open by observation of scram -

valve position lights. IF,not, TEEN perform the *
'

following:
-

3.5.3.1 DE-ENERGIZE RP's subchannel logic by opening
.

the following breakers on IC71*PNL-DDI in the*
- *

, relay room:
. .

.

a) CB2A *
*

.

-

b) CB2B -

.
'

-

. c) CB7A .

-

d) CB7B
%

3.5.3.2 Vent air from the scram air system by closing
valve C11-92V-9704 and opening vent valve
downstream of C11-01V-7104. . . ~~

: p.,,.
_

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

.

.

3.5.4 Bypass the scram discharge volume (SDV) high level scram'

switches, reset the RPS trip and verify the vent and
drain valves open.

3.5.4.1
INDIVIDUALLY SCR.Mi Control Reds at Local
Hydraulic Control Units (HCU's) by placing

.

both NORM-TEST-S.R.I. switches to the TESTposition.
-

?.-
.

3.6 Il[ reactor power is above 6% C@t RPV level cannot be maintained OR
suppression pool temperature reaches 110*F, _THEN perform the ~--

| following.

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

*

.

SP 29 924 01 Rev. E
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3. 6.1.1 II; RUCU autom tic isolation did not occur,., ,,
*.- TilEN manually isolata RUCU.

.

3.6.1.2 Terminate all injection into the RPV with the*

exception of CRD andfRCIC or HPCI to maintain.

'

RPV water level above the top of active fuel
(TAP).

.

4.0 SUBSEQUENT OPERATOR ACTION -

. . '.

4.1 Verify immedia'te operator actions. .'

4.2 ]][ 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 After the reactor is shutdown, PROCEED to stabilize Plant
Condition in hot Shutdown by performing either steps 4.4.1,
4.4.2, or 4.4.3.

.sg

e

CAUTION '

Do 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 Mode of RHR.

.

.

..

.

-
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-

4.4.2
-Maintain reactor praseira betwacn 800 and 960 psig by usa~ . -
of ths RHR sterm condensing in acccedsuct with SP*'

23.121.01 (Rasidual Heat Removal (RHR) System).
, .

_

. ~ 4.4.3
Maintaiu reactor pressure between 800 and 960 psig by
opening safety relief valves and utilizing Suppression
Pool Cooling to limit Suppression Pool temperature.

4.5
Place the reactor in COLD SHUTDOWN, by performing the following:

_

,

4.5.1 Confirm by sample results and consultations'with the
Nuclear Engineer that sufficient negative reactivity has
been inserted into the' reactor to account for the
positive reactivity effects of temperature decrease and-

dilution.

4.5.2 Start the reactor recire pumps at minimum speed.
4.5.3

Shutdown and Cooldown in accordance with SP 22 995 91'(Shutdown to Cold Shutdown).
~

.

4.6
Override the RHR pump minimum flow valve to the closed positionto prevent

the loss of borated water when shutdown cooling isplaced in service..- .

4.7
When reactor pressure has decreased to 135 psig, Startup RKR
Shutdown Cooling in accordance with SP
Removal (RHR) System). 23.121.01 (Residual Heat

4.8
If floo ling the reactor vessel up to the steam dome is necessary,use the SLC system.

7 ;--

. 4.9
Maintain boron concentration in the vessel between 750 and 1000PPM.

.

5.0 FINAL PLANT CONDITIONS

5.1 The plant is in cold shutdown conditions.
5.2

Reactor level being maintained in the normal operating range(between 34" and 42"

Watch Engineer Review
__

,

|

! (Watch Engineer) *

'

6.0 DISCUSSION
,

,

An ATUS is extremely unlikely but will require prompt operator actioni ta mitigate the consequences. Operator concerns are as follows:
*

6.1 Verify Recire. pumps trip.

| 6.2 Shutdown the reactor.
.

,

!
.

[ SP 29.924 91 Rev. E
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., *

: 6.3 Limit reacter prassure'. '
.,, .

,

' ' 6.4 Maintain tht cora covarad. '

6.5 Limit Suppression Pool temperature. -

6.6
.

Place plant in Cold Shutdown.

The operator must atterpt to scram the reactor with the most readily available mears.
If the reactor cannot be gaintained suberitical with Control R,ds and reactor level
falls balow +12.5* or Suppression Pool temperatura can' t be maintained below 110*F,
SBLC cust be initiated to minimize containment heat up. Suppression Pool Cooling

.

should be inittstad as soon as possible to ensure suppression pool temperature limits
are not exceened. -

A Cooldown cust not be initiated until control reds are' inserted or Boron concentrationis satisfactory to prevent a restart of the reac or.

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

.

.

.

. , _

>
-

. -

.

....

- ::::.

. , .

., -

-

.9.

.

%

i.
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'. - - - SP t'usb;r 29.023.09
SuMilttsd: _-

"'} ,,, (S;ctinn Head)'

Revicion E
IpproDhd:

~ (Plant Ibnager)
Effective Date

REACTOR PRESSURE VESSEL FLOODING
- . . ~'

.

j [ ~ ,. ' ; .[ '

EMERGENCY PROCEDURE ;

i . . . h. ' . . ~ : ;-

1.0 . PURPOSE
L ., '' s J2 : ; ?: ';y ,,

*'' % i .

The purpose of this procedure is to flood the RPV using all the avaDre%
I

'

injection subsystems.
. .:.

.
,

,

2.0 ENTRY CONDITIONS -| "

This procedure is entered from SP 29.023.05 (Rapid RPV Depressurization) if any
of the following occur: , ,

Temperature near the cold reference leg instrument vertical runs exceeds .2.1
the RPV saturation limit.

.,
,

t -

2.2 RPV vater level cannot be determined.

2.3 Suppression chauber pressure exceeding pressure suppression limit.

3.0 OPERATOR ACTIONS

IF_ at least 3 SRV's are open, OR if core spray or other moter driven3.1
feedwater pumps are available ror injection, TIIEN CLOSE the following
isolation valves.

3.1.1 11SIV's .
.,

1B21-A0V-081A IB21-A0V-082A
- IB21-A0V-081B IB21-A0V-0823

IB21-A0V-081C IB21-A0V-082C
.

IB21-A0V-081D 1B21-A0V-082D
.

.. .

3.1.2 t!SL Drain Line Isolation Valves

IB21 110V-038 IB21 110V-033
-

IB21 A0V-088 IB21 A0V-089

.4;
3.1.3 j RRR Steam Condensing Isolation Valve

.

~ #' 'IE11 tt0V-049 .

-

. -

3.1.4 HPCI Isolation Valves
.

'

IE41 110V-041 lE41 tt0V-047 .

IE41 tiOV-042 lE41 t!0V-04S

. . _ . . - _ . . _ . ._ _ . . . . . . ,

.

n g3 e' n e ..a4

b. f
n
'. ; - ;i l i.,
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- e- .
. .

. * * ::|-
.

, -- . . -

3.1.5 RCIC Isslation Valvaa ' ' ' ' '. . .
-

. .
.

, .

.
*

g 1E51 MOV-041 1E51 M01-047
L 1E51 MOV-042 1E51 MOV-048

3,.1. 6 RWCU Isolation Valves
'

"

.-
IG33*MOV-031 1G?3*MOV-041

~

1G33*MOV-032

,
ga nt. h 5 D ro__--

,

.

3.2 IF, RPV water level cannot be determined, THEN commence ~ andfincrease until
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 10@ psig above*

- suppression chamber pressure.
.

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

3. 2. 2- Condensate / condensate bocster pumps per SP 23.103.01-

(Condensate). -

.

-

.
_.

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

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

.

3.2.5 Service water /recire loop ultimate cooling water crosstie
-

valves IP41-MOV-033A, MOV-033B, MOV-033C, and MOV-033D.

3.2.6 ECCS connections from the condensate transfer system.

3.2.7 SLC (test tank) or SLC (boron tank) per SP 23.123.01 ..

.

_(Standby Liquid Control) w t r-

.

3.3 lbintain RPV pressure at least 100 psig above suppression chamber '

pressure by throttling injection.
.

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

3. 5 Il[ 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).

.

CAUTION
.

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

.

SP 29.023.09 Rev. E ',,
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N.' I ,. 6 IF supprassion ch*.mber pressure exesada tha prinary etntainonnt
.

,y. pFassura limit, THEN vrnt tha pricary containo:nt in acc.ordanca. *
**

with (later) to reduce pressure below tha primary containment*- e

pressure limit.
IF RPV water level cannot be deternined, THEN perforn the3.7 - -

fo11owing:

3.7.1 Fill all RPV level instrumentation reference columns.
'

3.7.2 continue injection until temperature near the cold
- -

reference leg vertical runs is below 212*F and RPV water-

level instrumentation is available. .
-

.

3.8 IF RPV water level can be deternined, THEN enter SP 29, 023.91
m

~(Eevel Control) step 3.2. ,

::
.

IF it can be determined that the RPV is filled OR if RPV pressuca
- -

3.9
is at least 100 psig above suppression chanber pressure, THEN
terminate all injection into the RPV and reduce RPV water level.

--

.v-

3.10 'IF RPV water level indication is not. restored within the maxi =un
"

-

E ceptable core uncovery time (Fig. 2) after com=encing
ternination of injection into the RPV, THEN return to step 3.7.

.

~ 3.11 UHEN suppression chamber pressure can be maintained below the .

pri=ary containment pressure limit (Fig. 1), THEN enter SP
' 29 923 91 (Level Control) at step 3.2. ,

.

- :. . . - -
~ .. ~;
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e or INTRODUCTION
.

'
.

J' %

Based on the varicus B'a*R system designs, the follcwing generic

symptc=atic e=ergency procedure guidelines have been developed:

Level Cantrol Guidelinee

Ccoldown Guideline .o

Contain=ent Control Guidelinee

The Level Centrol Guideline restores and stabilizes RP7 water level.
Thf s guideline is entered af ter icw RFV water level, high d-fuell

'

pressure, or an isolatien has occurred.

The Cooldewn Guideline =aintains RPV water leve~ while depressurizing the

RPV to cole shutdcun conditiens. This guideline is entered fres the
.

'

Level Control Guideline af ter the 3?V water level has been stabilized.
.

The Contain=ent Centrol Guideline centrols primary conta1=ent
,

temperatures, pressure, and level whenever suppressica pool te=perature,I

.

| -

drywell te=perature, contain=ent tenperature, drywell pressure, or
,

I

I

suppressien pool water level is above its nor:al operating li.:it er sup-*

This
pression pool water level is belew its nor=al cperating limit.

Suideline is executed concurrently with the guideline fres which it is
,

e

t

,

entered.i

|
! .

I

I

| w
, ,

!
.

f

|

(I-1) Kav 1S(
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"
' Figura 1, Ooerator Actions Flewehart, illustrates all op;rator actions ,

within the emergency procedure guidelines. Each action block states

briefly the operator acticn and its purpose. The blocks are correlated
,

from top (high RPV pressure) to bottem (RP7 cold shutdown conditions)

with a vertical RPV pressure /tenperacure scale to show continuity of the

linked operater actions. Each block is further identified by a numbered.

symbol (e.g., 1 ) which is keyed to the guideline steps.- ,

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

.

3 rackets enciese plant- unique setpoints, design li=its , pu=p

shutoff pressures, etc., and parentheses ( ) within brackets indicate
,

the source for the bracketed variable. Illustrated in these guidelines

are variables fer a typical SWR /4 ci- SWR /6 as appropriate.

.

At various points throughout these guidelines, precautions are noted by''

'

I the sy=bol The nu=ber within the box refers to a nu=bered.

:1

|
" Caution" contained in the Operator Precautiens section. These

j ~ " Cautions" are brief and succinct red flags for the operater. *4here the

basis for a "Cautien" or a step is not co=pletely evident from the text,. .

i

? . a full discussion of the basis is contained in Appendix A. Other system

L
details whi':h pertain to the gui(elines are also included in this

- appendix.

1'
The emergency ;.rocedure guidelines are generic to GE-BWR 1 through 6*

I

d toj. designs in that they address all =ajor systems which =ay be tse

! respond to the e=ergency. Because no specific plant includes all of the
,i

-

)

.

I (I-2) Rev 1B
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<. e
systc=s in these raidelines, th9 guidclines are applied to individual

plants by deleting stat =ents which are not applicable er by substituting

equivalent syste=s where appropriate. For exa=ple, plants.with no low*
s- .

pressure injection syste= will delete state =ents referring to iPCI, and

plants with Lew Pressure Core Flooding vill substitute LPCF for LPCI.

At various points within these guidelines, li=its are specified beyond

*' nile conservative these li=its arewhich certain actions are required. n ,

derived frc= engineering analyses utilining best-esti= ate (as oppcsed to

licensing) =cdels. Ccnsequently, these li=its are not as ccuse-vative as

the limits specified in a plant's Technical Specificaticus. This is not

to i= ply that operatien beycnd the Technical Specifications is recc=-

= ended in an e=ergency. Rather, such operatien =ay be required under

certain degraded conditiens in ceder to safely =itigate the censequences

of those degraded cenditiens. The li=its specified in the guidelines -

,

establish the boundaries within which centinued safe operatien of the
.

plant can be assured. Therefore, confor=ance with the guidelines does

not ensure strict ecnfer=ance with a plant's Technical Specificatiens er

other licensing bases.

The entry conditiens fer these e=ergency procedure guidelines are

sy=pto=atic of both e=ergencies and events which =ay degrade into
,

'

e=ergencies. The guidelines specify acticns appropriate fer both.

,

Therefore, entry into precedures developed frc= these guidelines is not

conclusive that an e=ergency has occurred.

|

; .

(I-3) Rev IB
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TABLE I

ABBREVIATIONS ,

'

Auto =atic Depressuri ation SystemADS - ,

Control Rod DriveCRD -

ECCS - E=ergency Core Ccoling System

HPCI - High Pressure Coolant Injection"

HPCS - High Pressure Core Spray

Isolation Cendenser-IC -
.

LOCA - Loss of Coolant Accident

LPCI - Low Pressure Coolant Injection

LPCS - Low Pressure Core Spray -

MSIV - Main Stea=line Isolation Valves .

NDTI - Nil-Ductility Transition Te=perature*
,

NPSH - Net Pesitive Suction Head .

*

RCIC - Reacter Core Isolation Cooling

Residual Heat Re= oval -; RER -

Reactor Pressure VesselRFV .

RWCU - Reactor *4ater Cleanup

SEGT - Standby Gas Treat =ent

Standby Liquid ControlSLC -

SORY - Stuck Open Relief Valve

SPMS - Suppression Pool Makeup System--
,

I . Safety Relief ValveSRV -

(I-4) Rev I B
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OPERATOR PRECAUTIONS

> .

C.:

General

This section lists "Cautiens" which are geherally applicable at all times.

CAUTION #1

Meniter the general state of the plant. If an entry conditien for either

~

precedure developed from the Level Centrol Guideline cr " procedure~

developed frc= the Contain=ent Centrol Guideline occurs, enter'that

precedure. When it is deter =ined that an emergency no 1cnger exists,
~

enter ner=al operating precedure .

,

.

CAUTION #2
,

Menitor RPV water level and pressure and pri ary contain=ent te=peratures
.

and pressure from =ultiple indications.
_

-
.

CAUTION #3

If a safety function initiates auto =atically, assu=e a true initiating

event has occurred unless otherwise confir=ed by at least two independent

indications.

.

,

(I-5) Rev 18
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,

*.

CAUTION #4

Whenever RHR is in the LPCI = ode, inject through the heat exchangers as

scon as possible. -

4

CAUTION #5
~

Suppression pool tenperature is determined by procedure for deter =ining
,

Drywell te=perature is deter-bulk suppressicn pool water temperature .

mined by " procedure for deter =ining drywell atmosphere average tempera-
-

o

ture Containment temperature is determined by procedure for
.

determining Mark III contair.=ent atmosphere average temperature .

.

CAUTIO?i#6

Whenever temperature near the instrtment reference leg vertical runs

exceeds the temperature in the table, the actual EPV water level may be
.

anywhere belcw the elevatien of the icwer instrtment tap when the
.

instrtment reads below the indicated level in the table.

Indicated
i

i Temoerature* Level Instrunent
-

any 537 in. Shutdcwn Kange Level ( 500 to 900 in.)

105 F -109 in. Wide Range Level (-150 to +60 in.)
| '

310 F 19 in. Narrow Range Level ( 0 to 40 in.)
!

379 F 239 in. Fuel Zone Level ( 200 to 500 in.)
_

l e* m ,
>

List in order of increasing temperature* .

>
.

9

'

|

f (I-6) Rev ta
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CAUTION 07
- - -

,

i$dicated levels a e not reliable during
~

Heated reference leg instru=ent,_
For these conditions, utill:e

' ~
"'

,

rapid RPV depressurizatica belcw 500 poig.
~

'

to =enitor RPV water level.i~ cold reference leg instru=ents -

.

r

CAUTION #8_
)12 ft. 7 in. (high level.

If signals of high suppressien pool water level
er low condensate storage tank water level

suctica interlock) ..
occur, ccnfir= autc=atic trar.sfer of er

'O in. (low level suction intericek)
=anually transfer HPCI, HPCS, and RCIC suctica frc= the condensate storage
,

tank to the suppressica 90o1.

CAUTION #9
.

95 F (nor=al operating limit)" ,
.

If suppression pool temperature exceeds
,

'

, centain=ent
drywell temperature exceeds L~135 ? (nor=al operating li=it),

,

0 , drywell pressure
te=perature exceeds ,90 F (nor=al operating li=it)

'

2.0 psig (dryvell pressure which initiates ECCS)', or suppressien
,

exceeds
12 ft. 6 in. (nor=al operating lisit)" or decreases,

~

pool water level exceeds ,

12 f t. 2 in. (nor :al operating li=it) , enter procedure developed
~

_below

from the Containment Centrol Guideline'
and execute it concurrently with the

,

procedure rec = which it was entered.

.

Soecific

This secticn lists "Cautiens" which are applicable at one or =cre specific
'4here a "Cautien" is applicable, it is

points within the guidelines.
.

identified with the sy=bol # .

.
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CAUTION #10

Do not secure er place an ECCS in PANUAL =cde unless, by at least two

independent indications, (1) =iseperation in ACTICMATIC = ode is cenfir=ed, or
<

If an ECCS is placed in FANUAL : ode, it
(2) adequate ccre cooling is assured.

Make frequent checks of the initiating orwill not initiate aute=atically.
hten =anual operatien is no longer required, restorecontrolling para =eter.

the'syste= to AUTCMATIC/SIANDBY =ede if pessible.

.

CAUTICN 011*

2.0 psig (dryvell pressure
If a high dryvell pressure ECCS initiaticn sig:::.1

which initiates ECCS)'
cecurs er exists while depressurizing, prevent

_.

injecticn frc= these LPCS and LPCI pu=ps not required to assure adequate ccre
khen the high

coolidg price to reaching their =axi=u= injectien pressures.
:

drywell pressure ECCS initiatien signal clears, restere LPCS ar.d LPCI to

AUTCMATIC/SIANDBY ::de.

t

'

CAUTION #12

Do not thrcttle HPCI er RCIC syste=s below
2200 rp= (=ini=us urbine speed

which yields acceptable centinucus .cperatien per turbine vender =anual)
.

CAUTION 013
~

,100 F/hr (=axi=u= RPV ccoldewn rate).,,=ay be required l~

Cooldown rates ateve -

to conserve RFV water inventcry, protect pri=ary centain=ent integrity, ce

li=it radicactive release to the enviren=ent.
'

4

j

/ '

.

(I-8) Rev 1B
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CAUTION 014

Do not depressuri:e the RPV belcw 100 psig (HPCI cc RCIC low pressure

isolatics setpoint, whichever is higher}} unless =otor driven pu=ps sufficient\ *

to =aintain RPV water level are running and available for injection.

_

CAUTION 015

1. 'Open SRVs in the follcwing sequence if possible: SRV opening sequence .

2. If the continuous SRV pneu=atic supply is er becc=es unavailable,

depressurice with sustained SRV opening.

CAUTIC!T 016

.

If centinuous LPCI operatica is required to assure adequate core cooling, do'

>

not divert RER pu=ps frc= the LPCI =cde.

!

|
CAUTION 017

~

Cooldewn rates above 100 F/hr (caximu= RPV ccoldown rate) =ay be required
_

to accomplish this step.

_

CAUTION 018

Observe NPSH requirecents for pu=ps taking sucticn rec = the suppressien pool.

-

5

(I-9) Rev IB
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f
|
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-

, .

CAUTION 019

Elevated suppressien cha=ber pressure =ay trip the RCIC turbine en high

exhaust pressure.

CAUTION 020

Defeating isolatien interlocks =ay be required to acec=plish this step.
,

t

9

*

P

O

.

.

.

'l
';
.

I

.!

!

J
(I-10) Rev 1B'
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LEVEL CCNTROL GUIDELIE*
-

e ,

LC-1 PURPOSE

(s
,

*
. . .

The purpose of this guideline is to restore and stabilize RPV water

level.

The entry conditiens for this Euideline are any of the fo11cwing:

- '
...

e RPV water level belcw + 12 in. (Icw level scram setpcint) , or
..

,

~

e drywell pressure above 2.0 psig (high drywell pressure scra=
,

setpoint) , er

e an isolatien which requires or initiates reacter scra=.

LC-2 CPERATOR ACTIONS

.

.

'

1 LC-2.1 Confirm initiatien of any of the follcwing:

.

e Reactor scran

e Isolation

e ECCS
- .

o E=ergency diesel generater
..

1 i

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

.

.

Enter [ scram procedure [ and execute it concurrently with this
? 1 LC-2.2
1 .

procedure.

|

I LC-2.3 }Centirm er place the reacter =cde' switch in R:.:uu. .

-
.

(LC-1) Rev. IB
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.

~

2 LC-2.4 Rsstera and =aintain HPV watcr leval bstwarn +12 in. (low
,

level scram setpoint) and "+58 '.n. (high level trip
,

setpoint) with one er =cre of the' following syste=n:
,

~

o Condensate /feedwater system 1110 - O psig (RPV pressure
_

.

range for system operation)
.

.

e CRD system 1110 - O psig (RPV pressure range for syste=.

operatien)
,

t

e RCIC system 1. 0 - 50 psig (RPV pressure range fer. system

operation)

e .HPCI syste= 1110 -100 psig (RPV pressure range for

system operatien) .

,

,

'

o EPCS syste= ' 1110 - 0 psig (RPV pressure range for system
,

operation)
_

w

~

e LPCS system 425 - O psig (RPV p'ressure ranse for syste= '

.

operation)
.

.

I LPCI system '250 - O psig (RFV pressure range for system- o
,

operation)
.

.

If RPV water level cannot be restored and =aintained above*

~

+12 in. (low level scram setpoint) , maintain RPV water level
,

~ ~

above -164 in. (top of active fuel) ).

_

I

(LC-2) Rev. IB
.
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.

. .

If RP7 wate level caract 53 =aintained above {-164 is. (tcp
,

of active fuel)JI er cannet be deter =1:ed, ester ;rocedure
~

, - - . .

(s '

. developed fec= CCNT SCENCY #1'
.

.

3 LC- 2.5 If SR7s are cycling, initiate IC cc =anually c;en ene 337 and

reducer?Ypressuretobelcw(940psig(150psisbelevthe
=ini=u= SR7 set;cist) .

LC.-2. 6 '4henthe3?7waterlevelhasstabilized,e= tar { procedure
. ..

developed f. = the Cecidevn Cu"a' * e .
,,

.

.

.

.

.

.

.

.

|
-

,

.

.

.

,-( ,''
.v

(l.C-3 ) Rev. 18
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COOLDOWN GUIDELINE
e .

C' - 1 PURPCSE

( -

_
.

The purpose of this guideline is to depressurize and cool down the RPV to
;

~

cold shutdcwn conditiens ( 100 F < RPV vater te=perature< 212 F )C
,

while =aintainin5 RPV water level within a satisfactory range.

'

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

water level has been stabilized.

CD-2 CPERATOR ACTIONS
s

MaintainRPVwaterlevelbetween}-164in.(top/2 CD-2.1
~

of active fuel) and +58 in. (high level trip #8, #10, #11
,

setpoint) with cne er = ore of the follcwing

syste=s: .

.

e Condensate /feedwater syste= 1110 - O psig
-

,

(RPV pressure range fer syste= cperation),

~

o CRD system 1110 - O psig (RPV pressure range
,

.

for system operaticn)
,,

RCICsystem{1110-50 psig (RPV pressuree
,

- range for system operation)'
,

#9, #12
,

~

f -

(CD-1) Rev. IB''
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~510-100 psig (RPV prassura '

o HPCI syste= 1 . .

~ '

ranga for system operatien)
.

~

BPCS syste= _1110 - O psig (RPV pressure rangee

for system operatien)
,

'

o LPCs system 425 - 0 psig (RPV pressure range
.

for system operatien)
.

.

~

o LPCI syste= 250 - 0 psis (RPY pressure range
.

for system operatien)
.

-
.

~

If RPV vater level cannot be c:aintained above _-164 in. (top
~

of active fuel) er cannet be deter =ined, enter peccedure'
~

developed fro = CCNTINGENCY J1 .
_

..

*
i

3 CD-2.2 If SRVs are cycling, initiate IC cr =acually open one SRV and

reduce RPV pressure to below 940 psig (150 psig belew the

mini =um SRV setpoint) .

4 CD-2.3 Depressurize the RPV and =sintain cocidewn rate
~'

belcw 100 Fihr (=axi=us RPV cooldewn rate) #13, #14
_

with one or = ore of the follcwing syste=s:

.

.

.

~

.

.

(CD-2) Rev. I B .
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.

. .

Main Condenser Main Concenser

Available Not Available
- .

'

e ICMain turbine bypass valves. -
'

Pressure reduction may be

aug=ented by: e EPCI #9, #12

e IC

e RCIC ,

o HPCI #9, #12

e RCIC-

e RWCU (recirculation = ode)

Pressure reduction cay be

- augmented by:
.

e Other steam driven
,

equipment. e SRVs #15*

4

o RWCU (recirculation mode)

e Main steam line drains e RWCU (blowdcwn = ode).
~

e RWCU (bicwdown =ede). Refer Refer to sa=pling~

,

~

to sampling procedures prior procedures prior to
,

to initiating blowdown. ir.itiating blowdown.

5 CD-2.4 'When the RHR shutdcwn cooling interlocks clear, initiate the
i

shutdown ecoling code of PJiR.
.

I

,

4

.

C- -

.

.

(CD-3) Rev. IB
j
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If th3 RHR shutdswn ecoling neda cannst be catablished and
. .

!
. furth:r cooldown is required, continua to cool down using enn

or mors of the syste=s used for depressurizatien.

-

If RFV cooldown is required but cannot be accc=plished, enter

fprocedure developed frc= CONT"''ENCY #5[ .
'

i

.

.

.

.

6 CD-2.5 Prcceed to cold shutdown in ac,ccedance with " procedure fer

cooldown to cold shutdown conditiens' .

.
.

.

.
.

.

.

.

.
.

.

.

. .

(CD-4) Rev. IB
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CONTAI?.?ENT C0!! TROL GUIDELI?iE
.

. .

CC-1 PUPSCSE-

( . .

~,

.

The purpose of this gaideline is to control pri=ary contain=ent

te=peratures, pressure, and level. The Contain=ent Centrol

Guideline is executed concurrently with the guideline fro = which
*

it is entered 3

'

The entry conditiens for this gaideline are any of the folicwing:

Suppressien pool te=;erature ahave 35 ? (ncr=al cperating 11=1t)'
~

e
,

35 F (ncr=al operating li=it)''~

e Dr'f.tell te=perature abc'.e 1
.

,

~ #

Centai.].=ent temperature 'above , 90 F (nor=al operatinge

licit)
.

.

~

e Drywell pressure above 2.0 psig (drywell pressure which initiates
- s.

ECCS)
*

.

~

.

Suppression pool water level above 12 ft. 6 in. (nor-=2 cperating
e ,

limit)
.

~

Suppression pool water level belu 12 f t. 2 iri. (nor=ale
,

operating limit)
,

*
.

k

.

.

.

.

(CC-1) Rev IB
'

.
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.

CC-2 CPERATOR ACTIONS *
d

|

~

Irrespective of the entry condition, enter this procedure at Steps
,

CC-2.1, CC-2.2, CC-2 3, CC-2.4, and CC-2.5[ and exewute these steps

concurrently with one another.
.

7 CC-2.1 Monitor and control suppression pool temperature.

8 CC-2.1.1 Close may SCR7.

~~'
If any SOR7 cannot be closed within 2 minutes ,

__

.

scram the reactor.

,

\ 9 CC-2.1.2 Operate a*;ailable suppression pool cool-
.

ing when pool temperature exceeds 95 F #16

(normal operating limit)' '

.
,

10 CC-2.1 3 If suppression pool temperature reaches 110 F

(limit for scram) , scram the reactor.
,

11 CC-2.1.4 If suppression pool temperature cannot --

be maintained below the heat capacity #14, #17, #18
*
.

temperature limit, maintain RPV pressure

below the limit.

.

(CC-2) Rev 18

-
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.

.

. .

!

-
..

( -

'/
2,2 .

_

Ja 203 < - .

-

8
5

$160
'

- -

4 it
A
a
o
E

Heat capacity /c
q temperature limit
; 122-- -

u
S
s

r,a
.

'

.

'

0
O 125 240 1c20

277 ?ressure (;s'g)'

.

-

. .

.
If suppressien pool ta:perature and FJ7 ;ressure

cannot be restered er caintained tel:V the heat

capacity te perature 18-4 0, enter {peccedure

developed fres CO:CICE: ICY #2, .

%

y m 2.2 m.1t.c _e _tr.1 eu ee=perse-e.

.

y . 2.2., cp.r.te _mame eu _11= ._

. eu te=pe,.. . . eee c,3e ,e

(nor_at opera t=a 11=10)] . .
.

$

*
(CC-3) Re's IB
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.

.

) . -

14 CC-2.9.2 Bercre e.- 211 te=perature reaches

340F(drpelldesignte=perature}}, #16
1

!'shut down recirculatien pu=ps and dry-

well cooling f ans and initiate depell

sprays.

.

f

If te=perature near the cold reference leg instru-

ment vertical runs' reaches the 3?V saturatica 11:10,
,

,

. ,
.

enter procedure developed rec = CONTDIGETCY #2 .
,

,

\\\550 "

.

s

m7 *

ec
~E
e ,

7c~
u. e v

~$~ RPV saturation
e% u

5E$ N limit

E2e N/
ooo
@"$ N
.uu
DEU '

-cc
.

:

.

212 :

0 RPV Pressure (psig) 1000
.

.

:*

.

.

.

.

.

h

__ _ _ _ -4) Rev._I.B _ _ . , _ _ . _ , - . .
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.

O 3

If drywell temperature cannot be maintained below*

~

340 F (=ax1=t=1 temperature at which ADS quali-
,

fled or drywell design temperature, whichever is
~

lower) , enter procedure developed fro = CONTDi-

GENCY #2" .
.

.

27 CC-2 3 Monitor and control contain=ent temperature.

28 7 CC-2 3 1 Operate available contain=ent cov ing
/ when contairment temperature exceeds #6

90 F (nor.::a1 operating li=it)' .
0

,

>

If contairment te=perature cannot be maintained .

[185 F (contain=ent design te=perature)" ,

'

below
,

- enter " procedure developed fro = CONTINGENCY #2''.
-

- .
-

|

1

*.

.

.

.

(CC-5) Rev 1B
-
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, .

.

15/ CC-2.4 F.cniter and cent.~a v. -_ry contai=e .t pressure with the }
folicwing syste=s , as required:

[ centai=ent ;ressure centrol syste=s.16 e

Use contai=er.: pressure centrol syste=
.

operating procedure' *

.

- -

S3C [and devell ; urge" , only when the'

17 *
.

te=persture in the s;a.ca being ew.custed is telev #19

212* T . Use(53' tr.e. depeil ; urge o;ers:ing

procedures ] .

suppressien ;cci s;rsys. Eefere suppressica18 e

cha=ber pressure reaches [the suppressica d16
'

~

pool spesy 11:1t , initiate suppressien
.

. .

pcol sprays.
. .

-

7e
-

3
%

w

a
w

i 56 "
3
S
to
e,

/.=
a

[.E 28

22.3

- 3 Suppressic: ; col spray li=le
e
u
L
G

5 0
0 12.5 24.5

See ression Pcci 'Ja:ar Lavel (ft.).
.

.

(CC-6 ) Rev 13
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.

. a
/

e Drp ell sprays. Sefere su;;ressten chamber pressure'

, ,

reaches {tM ;ressure su;;ression 11=it] , { shut
'

down recirculatica pu=ps and drWell ecoling f ans and .

initiate devell sprays.
.

.

-
^
no

// -

a
c.

e
'; 56-

E |a.
n. /
.4 35-

' -

G 25.S ~

E N ressure suppression 11:10?q _
-

0
V

? o
-

.

" O 15. 5 3' 5
7:1.:.ary concai::en: 'Jacer Level (f:.)

4

.

4

.

If suppressica cha=ber pressure cannet be saistained belcw

the ;ressure suppressica lisit, ente { procedure developed rec =

CONTEIG: ICY >>2 .

.

.

.

.

(CC-7) Rev iB
.
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.

e

20 CC-0.5 Moniter and control su;;ressica ;cci water level.

)f21 cc-2.5.t Mai::ain suppressica pect water level

between {t2 f t. 6 in. and 12 f t. 2 in. d8, #18

(cer=al c;erating li=its5, . Refer to

{sa=pling precedure price to dischargi::g -

(Suppressien ;cci =akeup =ay tewater.

aug=ented by 57!'S.,

If suppressien 'pect water level cannet be =aintained ateve

the heat espacity level 11:13, enter {;recedure developed

frc= CC!tIntCDICT d2] .

._
_.

.; 12'2" -
% -
ee

/ .
-
c Heat cacacity level limit>
ii.

u
u
en
n
:n

5 8'2" I
--

o 1m ,

ji e
o

\ 6

''e""
m
u
6
c.
c. ,

a5 -

0 27

6T HC
, _..

;
,.

i

'4here 87.dC * ** **E" 7

|
temperature 11:10 =inus suppressics

;cci te ;erature ,

i

l
.

*
|
!

(CC-3) Rev 18
.
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.

8-

It suppressica pool ater level car. cot beCC-2.5.2-

( =aintair.ed beI.cw 12 ft. 6 in. (no:-sal operst-.

.

'' .

ing li=it) :

CC-2.5.2.1 If adevaate core cooli.g is asse ed,
23

tersinate injection into the RP7
.

fran secrees exterr21 to the pri=ary

contai:=ent .

CC.2.5.2.2 I' suppressica ;cet ata- level
24

cannot be =aintal:ed helcw the d* 4, #17

#18suppressien ; col lead L1=it, =ain-
,

- =aintain RP7 presst:re telc. the

limit.
_

7 20
a

#

S
. 3

b

3
a
a

i 2 Suppresssica pool 7
e load limit fo

; a-

.
[
6 u /b '

&
- =

* 12.5
460 12001

0.

RPV Fressure (psig)
.

(,cc-9) aav 18
-

,

; *
.

|

I
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-

If suppression pool water level and R?V pros- |

sure cannot be restored or maintainsd below
I-

the suppression pool lead li=it, enter pro- -
.

cedure developed frem CCNTD;GENCY v2 } .

25 CC-2.5.2 3 Before suppression pool water level

reaches ,17 ft. 2 in. (elevation of #16
~

bottom of Mark I internal suppres-

sion chamber to "depell vacuus

breakers less vacuus treaker opening

pressure in feet of water) shut,-

down recirculation pu=ps and depell

cooling fans ant'.] initiate drpel' sprays

and operate (:entinuously while suppression

~ pool water level is above )7 ft. 2 in.
,

(elevation of bott c of Mark I internal
,

.

suppresion chamber to' drywell vacuus

breakers less vacut:s treaker opening

pressure in feet of water) .
,

26 CC-2.5.2.4 When primary contaic=ent water J.e 1

reaches 104 f t. (caxi=us safe pri=ary -

contaiment water level at 0 psig or

highest contaiment vent elevation, which-.

ever is lower) , terninate injection into

the RPV frem sources external to the p: ,=ary

contairs::ent irrespective of whether adequi )
/

core cooling is assured.

(CC-10) Rev 18 .
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CONTINGENCY #1'

' '
LEVEL RESTORATION

30 C1-1 Initiate IC.! .
.

.

31 C1-2 Line up fer injection and start p:=ps in 2 cr more of the following

*
injectien subsyste=s:

e Condensate

e HPCS .

o LPCI-A

e LPCI-B

e LPCI-C

e .LPCS-A
.

e LPCS-3

32 If less than 2 of the injectica subsyste=s can be lined up, ce==ence

'

lining up as =any of the folicwing a2. ternate injectica subsyste=s as
.

possible:

.

-

e RHR service water crosstie

e Fire system

o Interconnecticns with other units

| e ECCS keep-full syste=s

e SLC (test tank)
"*

e 5LC (boren tank)
.

.

| (Cl-1 ) Rev.1 B
.
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.

.

. .

'

If at any time RPV water level cannot be determined:

1. If no system or injection subsystem is lined up for
)

-

~

i 5ection with at least one pump running, start

pumps in alternate injection subsystems which are

lined up for injection.
.

2. If no system, injection subsystem, or alternate in-

jection subsystem is lined up for injection with at

leastonepumprunning, enter}proceduredeveloped'

.

from CONTINGENCY #3 .

~

3. Otherwise, enter procedure developed from CONTIN-
~

,

.

GENCY #2 .

33 Cl-3 Monitor RPV pressure and water level. Continue in this procedure

at the step indicated in the following table.

RPV PRESSURE REGION
'

.

.
. .

425 psig 100 psig ; ,'1
.

| .
- -- .-

HIGH INTERMEDIATE L0tt
.

Cd INCREASING C1-4 C1-5 Cl-6
$*
a

E DECREASING Cl-7 Cl-8
cc

1(RPV pressure at which LPCS shutoff head is reached) |

2(RPCI or RCIC low pressure isolation setpoint', whichever is

higher)'

.

If at any time the RPV pressure or water level trend reverses
~

or RPV pressure changes region, return to Step Cl-3 .

(Cl-2) Rev. 1B
_

O

-w. .- -, ,mp- - y.. e - - - . - - , . - . . - - - y -



- - ._.

_
._

\=

.

~' o
at Step

34 C1-4 Enter procedure developed frem the Level Centrol Guideline
~

,

I_

1e

LC-2.4 1.
>

.

( |.

~.

35 C1-5 If HPCI and RCIC are not available and RPV pressure is increasing, enter
~

procedure developed from CONTINGENCY #2 .
~

,

.

-.

If 3PCI and RCIC are not available and RPV pressure is not increasing,
-

~

at Step
enter procedure developed frem the Level Centrol Guideline

~

.

LC-2.4 .
.~

~

Otherwise, when RPV water level reaches +12 in. (lev level scras

procedure developed frem the Level Centrol Guideline"
~ ~

setpoint)-
. .

enter .

..

at Step LC-2.4 . .
..

~

36 C1-6 If RPV pressure is increasing, enter procedure devel.cped from
_

CONTINGENCY #2" .

-
-

-
-,

Otherwise, enter pescedure developed frem the Level Centrol Guideline
~

..

at Step LC-2.4 .
..

o

S

.

e

(C1-3) Rev I B
>
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.
.

* *

37 C1-7 If HPCI and RCIC aro not operating, rastert HPCI and RCIC.

_ _

s%/

Q CRD is not operating butjat least 2 injection subsystems )
~

are lined up for injection with pumps running, enter procedure
,

~

developed from CONTINGENCY d2 .
,

Cl-7.1 If 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.

C1-7.2 When RPV water level drops to -164 in. (top of active fuel) :
,

.

. .

If no system, injection subsystem oc alternate injection |

subsystem is lined up for injection with at least one pump

running, enter " procedure developed from CONTINGENCY #3 .

~

Otherwise, enter " procedure developed from COSTINGENCY d2 . .

,

.

. .

.

.

.

.

* .
.

,

w

~

.

.

.

(Cl-4) Rev. 1B
.
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.

. .,

38 C1-8 If no injectica subsysten is lined up for injecticn with et least ena

pu=p running, start pu=ps in alternate infectica subsyste=s which are
.

,

lined up fer injectien.'
' >

.

4 ~

If RPV pressure is increasing, enter procedure developed from
'

CONTINCENCY #2 .

| ,

_-

4

:

~ -16' in. (tcp of active fuel)4Otherwise, when RPV vater level drops to
,

proceduro developed from CCNTINGENCY #!i .
~

enter
.

.

O

ss

5

0

.

W

!
.

*.

4

V
(.ct-5) Rev 18
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CONTINUE IN TilIS PROCEDURE AT Tile STEP INDICATED IN Tile
Cl-3 M0flITOR RPV PRESSURE AND WATER LEVEL.

FOLLOWING TABLE:

:

RPV PRESSUIE REGION

(100 PSIG (*)1
(425 PSIG (*))

LOW
INTErfGIAlE

HIGli
Ch6

.Ch5

[ IF HPCI & ACIC APE NOT AVAllABLE & RPV
J

IF RPV PPESSUPI IS IriCPEASiliG,(1-!!

EtiTER ! PROCEDURE DEVELOPED FROM TiltPPISSURE IS IflCffASING, ENTER IPROCEDuff EllTER IPROCEDURE EEVELOPED FROM
CONTINGENCY #21. [LEVEL C0!iTROL GUIDELIM] AT ISTEP DEVELOPED FROM C0!!IltiGEliCY #21

LC-2.41. h-

IF llPCI & RCIC ARE NOT AVAllABLE & RPV PRES- >
SUFE IS liOT lilCREASitiG, ENTER (PROCEDUIE

OTHERWISE, ENTER [ PROCEDURE DEV- M
DEVELOPED FR0t1 THE t[ VEL CONTROL GuiltLINE]ELOPED F00M THE LEVEL CONTROL GUIDE-

m
5

LltiEl AT (SIEP LC-2.'41 2
h AT (STEP LC-2.f l. ?>i f,g

011|Elu!|SE, WilEti RPV WATER LEVEL PEACitES [+12 -4~

Ill. (L111 LEVEL SCPAM SEIP0lfli)) ENTER (PRO- 3 '

CEDURE DEVELOPED IR0t'. IllE LEVEL C0!!1ROL GulIC- 4

llNL1 AT ISIEP LC-2.til.
$

. _
n, d

S I Ch3 nm Chl IF ti0 !!!JECTION SUBSYSTEM IS LINED UP 7$ IF llPCI AND RCIC ARE il0T OPERATING, RESTART llPCI Afl0 RCIC. IN ON W AT RAST E M
w

g RT S A TE 1 g-

5 IF CRD IS tiOT OPERATIfiG BUT AT lEAST 2 Ill)ECiloft SilBSYSTEPS ARE LillED UP f0R INJECTI0li*

1 CottlitiGft:CY #21. g3 g 9g
Oif!Ill PUMPS RUN!!!NG, ElilER (PROCEDURE DEVF10 PED FR0:

FOR lilJECiluti. EIF CitD IS Il0i OPERATING AND N0 IHJECilatl SUBSYSTEM 15 til:ED UP FOI: INJECTIO!!
WITil AT LEAST OtiE PUMP RufiN!NG, SIARI PUMPS IN ALIERf!A:[ IllJECTION $UI! SYSTEMSIF RPV PPfSSill'E IS INCREASil:G, [NIEP.5 ChZ.1

}. MilCil AR[ LINED UP TOR lilJECilott. j0CMRE DEWPED FM MilHGERCY
y

IL
Wi!Eri |(l'V WAllR [[ vel DP01'S 10 I-lfA IN. (TCP OF ACilVE ftJL)1:I$ (1-L2 |

' ~ ~ ~
~~

IF 110 SYSIEM, INJECIluti SUBSYSTEH, OR ALTERNAIE INJECIl0'i S:QSYSIEM ISOTHElallSE, ulEN RPV WAIElt IEVfL DF0PS

LlHED UP FOR lilJECil0:1111111 AT LEAST UIE PUMP Rlm!IlliG, ENTER [PROCEDUPI101-lfA lit. (10P OF AtilVE FUEL))
DEVELOPED FROM Cullt!(CEllCY #3). EN1ER (PROCEDURE DEVLIOPED FRutt.

o

|0l!!ERWISE, ENi[R (PROCEDURE DEvit0PfD FRott Cor:IINGFIICY #21._ _
| ,, CONilf!GLfiCY #4).

IF AT ANY TIllE Tile RPV PRESSURE OR UATER LEVEL TREllD REVERSES OR RPV PRESSURE CilAtlGES REGI0ft, RETURil
TO [ STEP Cl-3]. .

*[ PRESSURE AT tillICII LPCS SituT0FF +llPCI OR "''IC L0ll PRESStlRE ISOLATIO!! SETPOI!!T, WilICitEVER IS IIIGilER.

IL. .) IS REACllED. V
-



. -

CONTTVGENCT #2.

. .

RAPID T.PV DEPRESSURI*ATICN

33 C2-1 Initiate IC.
.

40 C2-2 Cpen all ADS valves. #14,f17,f18

~

\ 41 C2-2.1 ,If not all ADS valves can be opened, open other SRVs until 7
,

~

(nu=ber of SRVs dedicated to ADS) valves are open.
,

~

\ 42 C2-2.2 If less than 3 (=ini=um nu=ber of SRVs required for rapid
,

depressurization) SRVs can be opened, rapidly depressurize #20

the RPV using ene ce nere of the fcilcuing syste=s (use in

order which will. ini=1:e radicactive release to the en-.

viren:.ent):
.

.

o Main condenser
.

o RHR (steam cor.densing =cde)
,

e Other steam driven equip =ent

e Main steam line drains

e RWCU (blewdown nede)
I

o HPCI steam line

o RCIC steam line
.

e Head vent
-

.

e IC tube side vent

.

e

.

(C2-1) Rev 1B
.
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,

'

.

-
. .

,

~

, 9 fe. 11 in. (Psrk IIIC2-3 It suppressica pool water level is below 1

~

suppressica pcol acr=al operating limit) initiate 5?MS.,
,

,

1

~

If suppression cha=ber pressure cannot be =aintained belew the pressure

:|

suppressien li=it , enter precedure developed rec = CONTINGENCY $6 ' .

~ ~

,
,

_.
_ -

g
2 // / .

b /
e
* 56-i /

-

e
n.
k

25 --

c
3 Pressure suppression li=it

) -:
I .'= 0 ' '

" 0 12.5 34'.5
,

Pri=ary Contain=ent Vater Level (ft.)
-

~

If RPV water level cannot be deter =ined, enter procedure developed
,

from CONTINGENCY #6' .
,

-

(C2-2) Rer IB
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1

.

.

|

|
~

~ If te=perature near the cold reference leg instrc=ent vertical
'

~

runs reaches the RPV saturation li=it, enter procedure' _'

developed frc= CCNTINGENCY #6 .

.

.

550 " N. \ N.

P

cG
ec

Ie
--

e
-u-
e cn
u. u u
~ ~

RPV saturaticno
aw u
Is E S N limit

ns-
s-c N
eou
I"$ N
euu

,

DE" '

= _c .

.

212
' '

0 RPV Pressure (psig) 1000

.

C2-4 Enter peccedure developed rec = the Level Centrol Guideline' at
_

Step LC-2.4 .
. .

.

.

C
'

(C2-3) Rev IB

f
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. - - - . . . .

.

>
-

|
''

CONTINGENCY v3
. ,

CORE COOLING WITHOUT INJECTION
<

,
,,

( '
,

44 C3-1 Confirm initiation of IC.

If at any time any system, injection subsystem, or alternate
least oneinjection subsystem is lined up for injection with at

'

pump running, enter procedure developed from CONTINGENCY #2 .
,

-

If IC cannot be initiated:

45 C3-1.1 When RPV water level drops to -294 in. (minimum zero-injec-

or if RPV water level cannot be deter-tion RPV water level)_

mined, open one SRV.

C3-1.2 When RPV pressure drops below 500 psig (mini =um single SRVh
g45

steam cooling pressure) , open all ADS valves.

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

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

.

f

.

.

.

s

j .

(C3-1) Rev. 18
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CONTINCINCY d4
. .

CORE CCCLING UI 4 CUT t.E*/EL RESTORATICN
.

( -
.

.

#17, #18
40 C4-1 C;en all ACS valves. ,

~

If not all ACS valves can be cpened, open ether SR7s until ,7 (nu=ber er
41

SRVs dedicated to ADS)
valves are open.

Operate EPCs and LPCS subsyste=s with .suctica frc= the suppressica peal.
46 C4-2

' t7 when at least ene cere spray subsyste= is operating with suctics frc=
~

the suppressica pool and R?V pressure is belcw 310 psis (RP7 pressure
,

for rated LPCS er HPCS ficw, whichever pressure is icwer) , ter=inate
_

injectica into the RPV frc= sources external to the pr -, y centainnent.
e

,

'

-164 in. (tcp of active fuel) enter_

C4-3 If RPV water level is restored to
-

- .

Step LC-2.4'.~~

precedure developed frc= the Level Centrol Guideline
at~

,
,

_

.

O O

s

(C4-1) Rev.18
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" CONTINGENCY #5
. .

ALTERNATE ""'.' DOUN COOLING

.

48
C5-1 Initiate suppression pool cooling.

49 C5-2 Close the RPV head vents, MSIVs, cain steam line drain valves and#

HPCI, RCIC isolation valves if open.

50 C5-3 Place the control switch for one SRV in the OPEN position.'

-

51 ' C5-4 Slowly raise the RPV water level to establish a flow path through the

open SRV back to the suppression pool.

52 C5-5 Start one LPCS or LPCI pump with suction from the suppression pool.s

7 C5-6 Slowly increase tPCS or LPCI injection into che aPv to the maxt=us. .

.

C5-6.1 If RPV pressure does not stabilize above 100 psig (mini =us RPV
-

'

pressure which assures sufficient alternate shutdown cooling

flow or SRV re-opening pressure, whichever is higher) , start
.

another LPCS or LPCI pump.

- C5-6.2 If RPV pressure does not stabilize below 172 psig (=ax1::t:m RPV

pressure which assures sufficient alternate shutdown cooling

flow for LPCS or LPCI, whichever is lower) , open another SRV. |
,
,

.

(C5-1) Rev.1B
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53 c5 4 3 If the ccott.cwn rate exceeds [100 7/hr (=axi=m RP7 cooldewn )
rate)' , reduce L?C3 or LPC' injection into the ?27 until the

,

cooldown rate decreases he.st {t00*F/hr (=axt=m RPV cooldown

rate) or ?S7 pressure dec eases to 100 psig (=ini=us SKY

re-opening ;ressure), whichever occurs first} .

54 ci-7 Control suppressien ;cci te=perature to maintain ?J7 water te=;erature

ateve (70*T (RPV |rd
er head tensicains 11=it, whichever is higer)" . ,

6 C5-8 Preceed to cold shutdcwn is accerdance with [ procedure ter ecoldewn to

cold shutdeun conditicas .

. .

9
5

.
.

w

.

O

O
s

| (.c5-2) Rev 18
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CONTINCENCY 16
, , ,

RPV FLOODING

55/ C6-1 If at least 3 (mini =um number of SRVs reqaired 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 isolation valves.

.

C6-2 If RPV water level cannot be determined:

i

' 56 C6-2.1 Comnence and increase injection into the RPV with the following

systems until at least 3 (mini =um number of SRVs required for

rapid depressurization) SRVs are open and RPV pressure is not

decreasing and is at least 100 psig (minimum RPV flooding

abovepressure or SRV reopening pressure, whichever is higher)

suppression chamber pressure.
,

e HPCS
~

'

e Motor driven feedwater pu=ps*

-

e LPCS

e LPCI

e Condensate punps

e CRD
-~..s ,,N, --

(RHR service water crosstiee
__

e Fire System

Interconnections with other unitso

ECCS keep-full systems.

e

SLC (test tank)' e

SLC (boron tank)e
_.

-

t

(C6-1) Re.v. 1B
.
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57
C6-2.2 Maintain RPV pressure at least 100 psig (minimum RPV flooding

~

ad,

-

pressure or SRV reopening pressure, whichever is higher)
above

,

suppression chamber pressure by throttling injection.

t

If RPV water level can be determined, commence and increase injection
58 C6-3

into the RPV with the following systems until RPV water level is .

'

increasing: ,

e HPCS

Motor driven feedwater pumpse

e LPCS

LPCI
'

e

I
e Condensate pumps

e CRD

RHR service water crosstie ,

e

o Fire System

Interconnections with other units~ e
.

ECCS keep-full systemse
(

SLC (test tank)e

SLC (boron tank)e
_

.

.

.

J
(C6-2) Rev. IB
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*

.

. .

t

59 c6-4 If suppression chamber pressure cannot be maintained below the pri=ary
f . initiate the following systems irres; ective
} contain=ent pressure limit,

of whether adequate core cooling is assured:

.

e Drywell sprays

~

Suppression pool sprays only when suppression noole

water level is below 24 ft. 6 in. (elevation of

suppression pool spray norries)

2

g 56
m
* /*

t 46.5 - -

t
.c
$ Pri=ary contain=ent ,

d pressure li=it

c
3 -

.

8
S
Ji 0 -

:
0 12.5 34.5

*

Primary Contai==ent L'ater Level (ft.)
- ,

60 c6-5 If suppression chamber pressure exceeds the pri=ary contair. .ent

pressure limit, vent the pri=ary contain=ent in accordance with #20

procedure for containment venting to reduce pressure below the.,

primary containment pressure limit.

C6-6 If RPV vater level cannot be deter =ined: . |

61 c6-6.1 Fill all RPV level instrumentation reference columns.

|



.
_ ..

.

, .

.

62
C6-6.2 Continue injecting water into the RPV until timparatura n:cr

"

the cold reference leg instrument vertical runc is below
,

212*F and RPV water level instrumentation is available.

C6-6.3 If RPV vater level can be determined, continue in this procedure
.

at Step C6-7 .
..

63 C6-6.4 If it can be determined that the RPV is filled or if RPV
~

pressure is at least 100 psig (minimum RPV floding pressure or
,

SRV reopening pressure, whichever is higher) above sitppression

chamber pressure, ter=inate all injection into the RPV and
'

reduce RPV water level.

C6-6.5 If RPV water level indication is not restored within the maximum

cceeptable core uncovery time af ter cocmencing termination of

injection into the RPV, return to ' Step C6-2 .
,

,
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.

When suppression chamber pressur .an be maintained below the primaryf

C6-7

enter " procedure developed from, the Levelcontainment pressure limit,'
|

. .

1 ~

Control Guideline at' Step LC-2.4 .

,

.

t

t

I

!

!

!

.

o

h

e

S

e

b

s

a

8

.

'

O
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APPENDIX A TA3LI CF CONTE':TS
-

.

.EE.I*.

A-lii

INTRODUCTION

BASES FOR CAUTIONS
A-1 -

Cautien #1
A-1

' Cautien #4
A-2

Caut :n #6
A-3

Caution #7
A-3

Caution #11
A4

.
Caution #15

BASES FOR STEPS
A-5

LC-2 3
A-5

LC-2.5
A-5

CD-2.2
A-5 ..

CC- 2.1.1
A-6'(Heat Capacity Te=perature Li=it)

'CC-2.1.4
A-8

(RPV Saturatien Li=it)CC-2.2.2
A-9

CC-2.4 (SBGT)
A-10(Suppression Pool Spray Lir.it)CC-2. 4
A-11(Pressure Suppreshicn Limit)CC-2.4
A- 13(Heat Capacity Level Limit)CC-2.5.1
A-15

CC-2.5.2.2 (Suppressica Pool Load Li:it)
A-16

CC-2.5 2.3
-

A-16
CC-2.5.2.4

(. -

v

Rev. 1B
A-1
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P_ age
BASES FOR STEPS (Continued)

A-17
Cl-1

A-17
Cl-4

A-17
Cl-5

.

A-18
Cl-6

A-19
Cl-7

A-19
C1-7.2'

A-20
C1-8 .

A-21
C2-2.2

A-8
C2-3 (RPV Saturation Limit)

-

A-21
C2-3 (Pressure Suppression Limit)

C3-1
-

A 23

A-24(Minimum zero-injection RPV water level) .

C3-1 1
A-24(Minimum single SRV steam cooling pressure)C3-1.2
A-25

C4-1 .

A-25 .

C4-2
A-26

C5-6.1-

A-27.

C5-6.2.

A-28
Ce-1 c

A-18(Minimum RPV flooding pressure)C6-2,1

A-29
C6-4 (Primary Containment Pressure Limit)

C6-6.5 (Maximum Acceptable core Uncovery Time) A-30

*
.

a

A-ii Rev. 1B
.
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Appe.1 dix A supplements the F=ergency Procedure Guidelir.es as follows:

(1) Where the basis for a " caution" cr a step is not

completely evident rec = the text, a discussien of

the basis is provided;

(2) Where a plant-unique nu=ber or curve is specified

and the method for calculating it is not ec=;1etely

evident from the text, a discussicn of the =ethod is
~

provided;

(3) Other system details which pertain to the !;d.delines are

provided.

.

.
- t

.

s

.

.

.

J

.,, .

.

A-lii Rev. 18
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BASES FOR CALTTIO!!S-

-
.

.

CAITTIO!! #1

Monitor the general state of the plant. If an entry conditien for

either [ procedure developed from the Level Centrol Guideline] or

~ { procedure developed frem the Containment Control Guideline] occurs,
enter that procedure. When it is determined that an emergency no

1coger exists, enter [ normal operating procedure].

BASIS: Sympto=s rather than events are the entry c::nditions to
procedures developed frc= the Emergency Procedure Guidelines.
Subsequent to entry into a procedure , sy=pto:s =ay occur which
require re-entry into the procedure or entry into and
simultaneous executien of another procedure. The Guidelines
have been written so that such re-entry or si=ultaneous
executien will provide the operator with the proper instructicas

.

under these circu= stances.

Similarly, terminatien of the et;ergency rather than ter=inatien
of an event is the exit conditico for procedures developed froc .

the Guidelines. Ccnsequently, these procedures may be e:d.ted at
any point in their executico if the operater deter =ines that an
emergency no lcnger exists. The Guidelines have been written so
that if the operator re=ains in a procedure developed from the-

Guidelines when an emergency in fact no longer exists, the
procedures will provide hi= with the prcper instructions under-

these circumstances. .

CAITTION #4
.

Whenever RER is in the LPCI mode, inject through. the heat exchangers ,

as soon as possible.

Early injection through the heat exchangers minimizes theBASIS:
primary containment heatup and prolcngs the preservation of the
suppression pool as a heat sink should rapid RPV depressurizatica
subsequently be required. Any flow less which results from
injecting through the heat exchangers is small. ,

Rev. 1BA-1
.
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CA WION #6*

Whenever [te=perature near the instru=ent reference leg vertical

runs] exceeds the temperature in the table, the actual RPV water

level may be anywhere below the elevation of the lower instr =ent tap

when tha instrument reads belew the indicated level in th table.
.

.

Indicated

Tecoeratu-e* Level Instrument

any
- 537 in. Shutdown Range Level ( 500 to 900 in.~

105 F -109 in. Wide Range Level (-150 to .60 in.)

310 F 19 in. Narrow Range Level ( 0 to +60 in.)

379 F 239 in. Fuel Icne Level ( 200 to 500 in.).*

I

e List in order of increasing temperature.
.

The density of the liquid in the reference legs of RPY waterBASIS: level instru=ents (both cold leg and heated leg instrments)
decreases as temperature near the reference les vertical runs

This decrease in density results in an indicated RFV'

increases.
water level that is higher than actual RPV vater level. In
extreme cases, a stable on-scale RFV water level =ay be
indicatu when the true water level is anywhere belcw the lower

.

instrument tap. In heated reference leg instru=ents, the water
d thus less dense ifin the reference leg also becc:as hotter an

The
RPV water level is lower than nomal for an extended time.
table in CAWION #6 accounts for both of these phenc=ena.

For a given instru=ent, the tecperature in the table is the
temperature of water in the reference 1,eg which would cause the.,

instrument to read at the extrece low end of-the instrument; scale when the actual RPV water level is at (or anywhere below)'

I
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 5450F (the te=perature of saturated steam at
rated reacter pressure) and the actual RFV water level at (or
anywhere below) the lower instru=ent tap.

;

Rev. 1 BA-2
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CAWION d'/

[ Heated reference leg instet:2ent] indicated levels are not reliable
For theseduring rapid EPV depressurizaticn below 500 psig.

conditions, utilize { cold reference leg instrt=ents] to monitor RPV

water level.
.

.

Reactor depressurization below the saturation pressure for the
BASIS: temperature of the water in the reference les causes boiling in

the reference leg. Rapid depressurizaticn causes flashing and
possible less of inventory in the reference leg and may result
in erratic water level indication cc an indicated water level
higher than, the actual water level.

For heated reference leg instrt=ents , this phenomenon occursFor coldonly during rapid RPV depressurizatien below 500 psig.
reference leg instrtments, this phenecenen does not occur.

.

CAUTION #11
.

If a high drywell pressure ECCS initiatien signal [2.0 psig (devell

-
pressure which initiates ECCSh occurs or exists while depressurizing,

prevent injecticn from those LPCS and LPCI pumps not required to

. assure adequate core cooling prior to reaching their maximum

When the high drywell pressure ECCS initiationinjection pr essures.

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

The low pressure ECCS initiate on a high drywell pressure signal
-- BASIS: and start to inject whe TPV pressure decreases below the

pressure at which pump .: charge pressure drops below pump
Rapid injec acn of a large volt =e of water from,

shutoff head.
these systems may be detrimental to maintaining RPV water level

Thus, injectica from those LPCS andwithin the desired range.
LPCI pumps not required to assure adequate core cooling should
be prevented price to depressurizing the RPV below the point at
which these pumps will inject.

Rev. 18A-3
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CAtirION #15-

Open SRVs in the following sequence if possible: {SRV opening1.

sequence] .

I.* the continuous SFI pneu=atic supply is or becc=es unavailable,2.

depressurize with sustained SRV opening.

When =anual actuatien of =ultiple SRVs is required, anBASIS : 1.
opening sequence which distributes the heat lead unifor ly
throughout the suppressica pool, thereby mini =1:ing SRV
discharge loads , is preferred.

Loss of the continuous SIl pneu=atic supply will li=it the2.
nu=ber of possible manual SRV actuations. Therefore, when
RPV depressurizatico via the SRVs is required , sustained
valve opening should be used to =axi=12e the nu=ber of
possible valve actuations re=aining.

.

.

.

.

.

..

.

.
.

.

.

.

A-4 Rev. 1B
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BASES FOR STEPS~ '

.

[Ccofirm or place the reactor mode switch in REFEL] .LC-2. 3
.

_

,

Placing the reactor mode switch in the REFEL position (or
BASIS: taking it out of the RUN position) bypasses the main steam

line lcw pressure signal in the closing logic of the,

Closure of the mIVs en low steam line pressure isMSIVs. Under thisnot required when the reactor is not at power.
condition, it is preferred to reject decay heat to the main
condenser and to preserve the suppressicn pool as a heat
sink should rapid RPV depressurizatica subsequently be
required .

If SRys are cycling, initiate IC or manually open one SRV
.

LC-2.5

and reduce RPV pressure to below [9fio psig (150 psis belowC-2.2

the minitt= SEV setpoint)] .
.

..

A reduction of RPV pressure to substantially below the
.

BASIS: minimus SRV setpoint reduces the nt=ber of potential ,

acttnticns of the SEVs, thereby minimizing the possibility
of an SRV sticking open and limiting the contait=ent
leading resulting from =ultiple close-spaced SRV actuations.

-

If any SORV cannot be closed [within 2 minutes], scram theCC-2.1.1

reactor.

A time li=it within which the reactor must be scra= sed may
BASIS: be appropriate for those plants with few t:ut high-capacity

SRVs where prier contair=ent load calculations have
-

indicated a potential reducticn in margins if power
operaticn is continued beyond this limit.

.

Rev. 1BA-5
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CC-2.1.4 If suppressica pool te=perature cannot be maintained below

the heat capacity temperature li=it, maintain RPV pressure

below the limit.

-
-

p-

212 - -

C 203 - -
o

B*

E
o

160 - -

E h
a /
:
a
g Heat capacity

temperature limit
; 122 - ,a -

c5

.

'

, . ,

'

o
o 135 240 020

7.?? Pnssure (psig)
--

B ASIS: Continued heatup of the suppression pool above the heat
capacity te=perature li=it may result in insufficient
suppression pool heat capacity to assure s'able
condensation of steam discharged through the SRVs at scme,

point . 71owing an ACS actuaticn. The caxi=t=: bulk pool
temperature f or stable steam ccndensatics is 2120F.
Since SEV actuatica =ay be required to cool down the RPV
whenever shutdown cooling is not available, 2120F (or the
maximt:1 suppression pool design temperature if below
2120F) and the shutdcun cooling interlock pressure
(typically 135 psig) define point @.

4

A-6 Rev. 1 8
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Further, for e Ra=shead with dischar2e ess flux in excess
of 40 lb /ft -see the caximum bulk pool to:cerature foe.

2nstable steam condensation is 1600F. Therefore, 1600F
and the RPV pressure which will produce a discharga mass flux of
40 lb /cg2-sec (typically 240 psig) define point C for this

m
discharge device.

The c' ryes between points h and h and between points h '

and D are determined by a straight-forward energy balance
between the reactor system with normal RPV water level and the
suppression pool with the suppression pool water level at the
normal low operating limit. For exa=ple, for the typical BWR/4
chosen to illustrate these Guidelines, an ADS actuaticn 2 minutes
after scram from an RPV pressure of 1020 psig and wate: level at
+37 inches and a suppression pool temperature of 122W and
water level of 12 feet 2 inches with no suppression pool ecoling
in service will result in RPV pressure and suppression pool
temperature 'ollowing tSe heat capacity temperature limit curve
from point D to poir .).

*

O

S

*

w

4

9

*
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If {te=perature near the cold reference leg in:tru=entCC-2.2.2
.

C2-3 vertical runs] reaches the RPV saturatien ll=it, enter

hrocedure developed fro = ... ].

550 \ \\
i

-

I

'cG . .-

/*!i
u i /S

S'
L. 5 3 i RPV saturation
~ t C 'iou u
si E s I N

' limit

03EN-
E8i k '
5m t:.

-

t., g ; ' *
c .s ,. '

1

I

.

:212 RPV Pressure (psig) 1000'

O

,

__

RPV pressure at or below saturation for the existingBASIS:
te=perature near the RPV water level cold reference leg

'

instrt=ent vertical runs will cause the water in the
reference legs of these instru=ents to boil off. Loss of
inventcry frc= the reference legs results in an increase in
the indicated RPV water level. Although it =ay take so=e
time for the water in the cold reference less to co=pletely
boil off, once the saturation limit is reached the operator
can no icnger rely cn cold reference leg instrtment water
level indication for verification of adequate core-
cooling . (Heated reference ler, '.nstrtments would have
beco=e unreliable before reaching this point.)

The RFV saturation limit curve is a plot of stea:
te=perature (CF) against pressure (psig) at saturation ]

/

[
for pressures between atmospheric and rated RPV pressure.

,

A-8 Rev. 78
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Mecitor and control prinary centainment pressu-e with ...
.

CC-2.4

SBGT [and dryvell purge], only when the temperature ine

the space being evacuated is below 212 T. Use[SBGT0

an1 drywell purge operating procedures] .

_

At tenperatures greater than E120T, g, adual evacuatica of
B ASIS: all noncondensibles =ay res tit in a saturated steam

Subsequent ra pid cooling of this environnentenvironment.
(as by sprays) nay result is rapid pressure reduction to
less than design negative differential pressure with
potential collapse of the space being evacuated.

.

8

e

9

4

e

1

Rev . 1 BA-9
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Monitor and control primary centain=ent pressure with ...CC-2.4

Suppression pool sprays. Before suppression cha=ber
e

pressure reaches ([he suppression pool spray limif],

initiate suppression pool sprays.
-

.-

'n'o

/|
.

:
56 ' .<. .

g
N

t .

4 /[ 28
/

Ag 22.8 "*

Suppression pool spray limit-.
"

:
i @
u

.

0 'm
0 12.5 24.5

i
lSuopression Pool Water Level (ft.)

__

__
,

.

-

The suppressien pool spray limit provides for suppression.

pool spray initiation before reaching 50% of the suppressienBASIS:
Thus, 50% of suppressien chamberchamber design pressure.

design pressure with suppression pool water level at design
(high water level alar :: setpoint) defines point OA - For

given suppression cha=ber pressure with suppressica pool
water level below the high water level alarm setpoint, the
pressure in the airspace is '.imi ng so that the slepe of

is zero. For a giventhe curve to the lef t of point
suppression chamber pressure wi n suppression pool water

*
.

level above the high water level alarm setpoint, the
pressure at the bottom of the suppression pool is limitingt

so that the slope of the curve to the right of point ([) is
'

-0.433 psi per foot to compensate for the additionalFor ahydrostatic head at the bottom of the pool.
suppression pool water level at or above the elevation of .

the spray nozzles, (j) , suppression pool spray is not
useful in reducing suppression chamber pressure and a limit

| above this level is not appropriate.
i

I
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-0.433 psi per foot to compensate for the additienal @ isso that the slope of the curve to the right of point'

'

For ahydrostatic head at the bottom of the pool.
suppression pool water level above the elevatten of the@ ,thesuppressica cha:sber pressure instrteent tap,
pressure sensor no lenger senses suppressica enacber
airspace pressure alone but rather senses airspace pressure
plus the head of water above the instru:nent tap.
Therefore, the slope of the curve to the right of this
level is zero .

.

.

.

.

.

.

.

.

.

.

-.

'

O
.

.
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If suppression pool water level cannot be maintained above.

CC-2.5.)

[the heat capacity level li=it], enter { procedure developed

f rcm CONTDIGO!CY #2] . _

_

A

3 12'2" -

--
~ /

Heat capacity letel limit

U
a

8 ' 2"@
E -

e
8
;
$ /
t.

.

:
m .

27
0

6T HC ( F) ,-

.

Continued decrease of suppression pool water level below
BASIS: the heat capacity level li=it =ay restat in insufficient

, suppression pool heat capacity to assure stable
condensaticn of steam discharged through the SEVs at sece,

point following an ADS actuation, even if suppression pool
te=perature is maintained below the heat capacity
temperature li=it, because the heat capacity temperature
limit is determined for suppressien pool water level at the
normal low operating limit.,

|

is the te=perature marsin between the suppressica
ATHCpool te=perature and the heat capacity te=perature licit.
With no te=perature margin, suppressicn pool water level
must be maintained at er abo se the normal low operating
limit in order to provide the mass of water in the
suppression pool which was asstmed in generating the heat
capacity te=perature limit. Thus 00? and the normal low'

operating li=it defines point @ .

Rev. 18A-13
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(continued) In addition to sufficient suppression pool. heat capacity, stable 3j
condensation of steam requires that the steam be dischargedBASIS:

either vertically downward at or below the surface of the
suppressien pool cr horizontally at or below an elevation 2 feet
below the surface of the suppression pool. .Thus the elevation of
the downcomer openings or 2 feet above * e horizontal vents, |

.

whichever is higher, defines elevation B , below which no
tempercture margin can assure stable steam condensation.

The curve between points O^ ane (s) is determined bv the same
straight-forward energy balance used to generate the heatFor a given suppression pool watercapacity te=perature limit. B,level between the normal low operating limit and elevation
the corresponding te perature margin is obtained by repeating the
heat capacity te=perature lLnit calculation assuming suppression

The maximumpool water level at the given lower level.
difference between the curve thus generated and the heat capacity
temperature limit defines the temperature cargin which
corresponds to the given lower level. For example, for the
typical BWR/4 chosen to illustrate 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 8 feet 2 inches obtains a curve
which differs frem the heat capacity te=perature limit by a
maxim f 270F, Thus 270F and 8 feet 2 inches define

en the heat capacity level limit for this plant.point
-

.

.

.

|
:

l

(
|
|

|
|

*
.

<

i

.
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If suppressien pool water level cannot be maintainedCC-2.5.2.2
below the suppression pool lead li=it, maintain RFV

pressure below the limit.

7 20 -
-

2
-

E
$
a-

b
%
2

"o *

E Suppresssion pooi
e load I irai t f
.S /
h

/m
I

/
S
5 12.5 |

- ,

0 400 1200

RPV Pressure (psig)
. ~

Continued increase of the suppressicn pool water level
B ASIS : above the suppression pool load limit may result in

exceeding the capacity of the contain=ent to withstand
-

the dyna =ic load which results frem single or multiple
SRV acttaticns. The curve is obtained by calculating,
for various RPV pressures, the suppression pool water.

level at which the stress in the li=iting submerged
structural cocponent during single and multiple SR7
actuaticns equals the yield stress in that compenent.

,_} 4

.
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CC-2.5.2.3 Befere suppression pool water level reaches @7 f t. 2

in. (elevatica of bottes of Mark I internal suppression

chamber to depell vacuum breakers less vacuu: breaker

opening pressure in feet of water)] , { shut down

recirculaticn pu=ps and dryaell cooling fans and]
_

initiate drywell sprays and operate continuously while

suppression pool water level is above h7 f t. 2 in.

(elevatien of b0ttt= of Mark I internal suppression

chamber to dryaell vacuu: breakers less vacuu: breaker

opening pressure in feet of water)] .
.

B ASIS : The suppressicn cha=ber to dr pell vacuu: breakers in
the Mark I contairmene cannet be relied upcn to

adequately centrol suppressien cha=ber to dryaell
differential pressure if water is present en either
side of these devices. Therefere , dryaell sprays

should be initiated to condense as cuch steam in the
drydell as possible while the suppressica chamber to
drywell vacuu: relief system is still operable. ,

t

i

! cc-2. 5 .2. 4 When primary centain=ent water level reaches {104 f t.

(maxist=2 safe pri=a y contairment wate:- level at 0

psig or highest contai:= lent vent elevation, whichever

is lower)], terminate injecticn into the RPV fres

sources external to the pri=ary contain=ent ;

j

irrespective of whether adequate cera cooling is J
1

assured. '

I

,

'B IS: Flooding the prinary contairment above the level at
which the hydrostatic head equals the yield stress of
the contairment at the limiting location =ay result in

a breach of the centairment.e

~ A-16 Rev. 1B
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Cl-7 If CRD is not operating but at least 2 injection subsystems are

lined up for injection with pumps running, enter procedure'

developed from CONTINGENCY #5 .
_

BASIS: If RPV water level is decreasing and CRD is not available the
probability that the level trend will reverse.is low. If, in

addition, at least two injection subsystems are available, the
probability that these can restore level once the RPV is
depressurized is high. Depressurization is therefore
appropriate.

Cl-7.2 When RPV water level drops to -164 in. (top of active
,

.

fuel) :...
.

BASIS: If 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 subsystem is available, the'

probability that it alone can restore level is likewise low. *

Theref ore, it is appropriate to use ' the time required to boil
down to the top of the active fuel to make additional injection
subsystems available. ,

.

Cl-7.2 If no system, injection subsystem, or alternate injection |'

subsystem is lined up for injection with at least one pump

running, enter procedure developed from CONTINGENCY #3 .

..
If RPV water level has decreased to the top of the active fuelBASIS:

h and no injection system or subsystem is available, the only |
mechanism remaining which can assure adequate core cooling is
steam cooling.

i
l

I A-19 Rev. IB
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Otherwise, enter}proceduredevelopedfromCONTINGENCY#2.Cl-7.2 ,

If RPV water level has decreased ~ to the top of the active fuel
and any injection system or subsystem is available, the most |BASIS:

probable mechanism by which level can be restored is with that
system or subsyste.s. Therefore, it is appropriate to |

depressurize the RPV to maxictize the injection flow rate from
|that system or subsystem.

,

Cl-8 If RPV pressure is increasing, enter procedure developed

from CONTINGENCY #2 .

If RPV pressure is below the isolation setpoint for steam-drivenBASIS:
pumps, only motor-driven pu=ps 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 these pumps.

.

.

'Cl-8 Otherwise, when RPV water level drops to -164 in. (top of

procedure developed from CONTINGENCY #4 .active fuel) enter

.

If RPV pressure is below the isolation setpoinc for steam-drivenBASIS:
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.

A-20 Re tr. 1B
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C2-2.2 If less than 3 (mini =um 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 the

environment): .

e Main condenser

RHR (steam condensing mode)e

Other steam driven equipmente

e Main steam line drains

RWCU (blowdewn mode)e
,

e HPCI steam line

o RCIC steam linc-

e Head vent

e IC. tube side vent

.

The minimum number of SRVs specified in the step is calcu-BASIS:
lated using the best-esti= ate reactor blowdown and core
heatup methods discussed in NEDO-24703 secticns 3 1.1 and'

3 5.2.4 A zero-break case (the most severe challenge to
successful depressurization) was analyzed, assuming that
only cne LPCI pump was available for injection. The number'

of SRVs required for rapid depressurization is the minimum
number which restricts the calculated peak cladding
temperature to 22000F under these conditions.

.

i

e

A-21 Rev. 18
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Cl-7 If CRD is not operating but at least 1 injectioh subsystems are

lined up for injection with pumps running, enter procedure'

'

developed from CONTINGENCY #2 .
_

If RPV water level is decreasing and CRD is not available theBASIS: probability that the level trend will reverse is low. If, in

addition, at least two injection subsystems are available, the
probability that these can restore level once the RPV is
depressurized is high. Depressurization is therefore
appropriate.

~

Cl-7.2 When RPV water level drops to ,-164 in. (top of active
.

fuel) :...
.

If RPV water level is decreasing and CRD is not available, theBASIS:
probability that the level trend will reverse is low. If, in

| . addition, only one (or no) injection subsystes 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
| subsystems available. ,

i

_

Cl-7.2 If no system, injection subsystem, or alternate injection |

subsystem is lined up for injection with at least one pump

running, enter procedure developed from CONTINGENCY #3 .

If RPV water level has decreased to the top of the active fuel.

EASIS:
and no injection system or subsystem is available, the only |,

mechanism remaining which can assure adequate core cooling is
steam cooling.

.

A-19 Rev. 1B
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Cl-7.2 Otherwise, enter " procedure developed from CONTINGENCY #2 .
,

If RPV water level has decreased to the top of the active fuel
and any injection system or subsystem is available, the most |BASIS:

probable mechanism by which level can be restored is with that
system or subsystem. Therefore, it is appropriate to |

fromdepressurize the RPV to maximize the injection flow rate
|that system or subsystem.

Cl-8 If RPV pressure is increasing, enter procedure developed

from CONTINGENCY #2'.

BASIS: If RPV pressure is below the isolation setpoint f o r s team-d riven
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 these pumps.
.

|

| ~

'Cl-8 Otherwise, when RPV water level drops to ,-164 in. (top of

procedure developed from CONTINGENCY #4 .active fuel) enter

.

BASIS: If RPV pressure is below the isclation setpoint for steam-driven
pumps, only motor-driven pumps are available f or injection. If ,

j 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.
l

|
A-20 Rev. 1B'
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,3 (mini =um number of SRVs required for rapid
~

'

C2-2.2 If less than
, '

depressurization) SRVs can be opened, rapidly depressurize

the RPV using one or more of the following systems (use in

order which will minimize radioactive release to the

environment):

e Main condenser

RER (steam condensing mode)~ e

Other steam driven equipmente

Main steam line drainse

RWCU (blowdown mode)e

HPCI steam linee

RCIC steam lir.co

e Head vent

I,C. tube sids vent*
-

.

The minimum number of SRVs specified in the step is calcu-
-

BASIS:
.

lated using the best-esti= ate reactor blowdown and core
' heatup methods discussed in NEDO-24708 secticas 3 1.1 and

3 5 2.4. A tero-break case (the most severe challenge to
successful depressurization) was analyzed, assu=ing that

The number
' only one LPCI pump was available for injection.

of SRVs required for rapid depressurization is the minimum
number which restricts the calculated peak cladding
temperature to 22000F under these conditions.

! ,

.

'

[
|

|
,

l
,
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C2-3 If RPV water level cannot be determined, encer procedure
_

developed from CONTINGENCY #6 .
,

.

If RPV water level cannot be determined, flooding the RPV is theBASIS:
best method to assure adequate core cooling.

.

C3-1 If at any time any system, injection subsystem, or alternate

leastinjection subsystem is lined up for injection with at

one pump running, enter procedure developed f rom CONTINGENCY #2 .

Steam cooling provides adequate core cooling only until the RPV isBASIS:|

|
depressurized. Therefore, if any system or subsystem becomes
available for injecting into the RPV and restoring RPV water level
to above the top of the active fuel, the probability of
maintaining adequart core cooling over the long teon is increased
by rapidly depressurizing the RPV to maximize the injectica rate
from that system or subsystem. Further, with the RPV depres-
surized, any additional system or subsystem which subsequently
becomes available for injection can immediately inject and assist

.

.

in restoring and maintaining RPV water level.

Also, the RPV water level and pressure at which actions are
specified in CONTINGENCY #3 are based upon the assumption that
.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 is decreasing. However, for a given RPV
water level below the top of the active fuel, injection may result

.

in a longer heatup, and thus higher peak clad temperatures, of the
uncovered portion of the core. Consegur 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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C3-1.1 When RPV water level drops to ,-294 in. (minimus zero-
.

injection RPV water level) or if RPV water level cannot ,

be determined, open one SRV.

The minimum zero-injection RPV water level is the mini =um RPVBASIS: v3ter level at which tro peak clad tr.mperature in the core is
below 2200 F with no ihjection in.o the RPV. RPV water level is0

allowed to decrease to this limit in order to permit sufficient
heatup of the clad to provide the necessary te=perature gradient
for steam cooling of the core.

C3-1.2 When RPV pressure drops below 500 psig (mini =us single SRV

steam cooling pressure) , open all ADS valves.

BASIS: The minimum single SRV stes: cooling pressure is the minimum RPV
pressure at which steam flow through one SRV will create
sufficient steam updraf t through the core to carry away all decay
heat via convective steam heat transfer with no clad te=perature
in excess of 22000F.

-
.

e

.

*
.

.

. .

|
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'4-1 Open all ADS valves.'
,

s

;

If not all ADS valves can be opened , cpen other SRVs until

(7 (nu=ber of SRVs dedicated to ADS)] valves are open.
i

_ . . -

SRVs are opened to ensure that the RPV remainsB ASIS: depressuri:ed and to minimize the head against which the
HPCS and LPCS subsyste=s cust pu=p.

When a'. '. east one com spray subsystem is operating with4

i C4-2

sucticn froc the suppressien pool and RPV pressure is belowJ

4

[310 psig (RPV pressure for rated LPCS or EPCS flow, which-

everpressureisl'ower)],ter=inateinjectionintotheRPV
i
1

f rom sources external to the pri=ary contain=ent.
m.-(-

-

One core spray subsyste= operating at rated flow is ' '

BASIS: sufficient to assure adequate core cooling, and therefore
injection into the RPV frem sources exterral to the' pri=ary
contain=ent should be terminated to minimize leading en the

- containment .

.

9

.

.

.

.

d

(..m
.

'
.

.

,
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C5-6.1 If RPV pressure does not stabilize above hCO psig (nini=u= , )
RPV pressure which assures sufficient alternate shutdown

cooling ficw or SRV reopening pressure, whichever is

higher)], start another LPCS or LPCI pu=p.
_

.

If BPV pressure, and thus differential pressure across theBASIS: ene open SRV, does not stabilize sufficiently hipn to
assure sufficient liquid flew through the SW to reject all
decay heat to the suppressica pool and to preclude SEY
cycling en icw pressure, then the pu=p selected fer
Alternate Shutdown Cooling is not perfor=ing properly and
another pu=p should be started.,

The =ini=u= RFV pressure which assures sufficient alternate
shutdown cooling ficw is the pressure drop acrcss ene SW
which will result f rc= liquid flow through the SW which
re= oves all decay heat fm: the core 10 cinutes af ter
reactor shutdown from full power with a 10Co? tenperature
rise across the core. Fce example, for the typical SWR /4
chosen to illustrate these Guidelines ,10 =inutes af ter
reactor shutdown frc= tbil power, a liquid flow of .

*

1. 84x 106 lb=/hr would rise ICCCF in re=oving all
' decay heat f ro= the core. The pressure drop across one SRV
which would result frc= this flew is 35 ;si, whi:5 is less
than than the SRV reopening pressure of 100 psis.

.

.

.

%

.

.
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D' RPV pressure does not stabilize below h72 psig (maxista
-

C5-6.2*

RPV pressure which assures sufficient alternate shutdown

cooling flew for LPCS or LPCI, whichever is lower)] , open

? another SRV.
3

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

The maxists RPV pressure which assures sufficient alternateI

'' shutdom cooling flow is the RPV pressure corresponding to
the single pu=p discharge pressure which would result from
a pump flow which re= oves all decay heat frcm the core 10'

minutes after reactor shatdown from full power with a
1000F te:perature rise across the core. For exa=ple, fer

4

10the typical 3'4R/4 chosen to illustrate these Guidelines,
minutes after reactcc shutdown from full power, a liquid
flow of 1.84x106 lt=/hr would rise 1000F in re=oving
all decay heat f rc= the core. One LPCI ptmp will deliver ,,

this flew when RPV pressure is 192 psig, and one LPCS pump
s

will deliver this ficw when RPV pressure 172 psig. The '

maximts RPV pressure which assures sufficient alternate
shutdom cooling ficw is the lesser of these, or 172 psig.

.

T

.

J

e '

.

- .

..

; C -
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C6-1 If at least 3 (minimum number of SRVs required for rapid
~

_

depressurization)[ SRVs are open or if HPCS or motor-driven

feedwater pumps are available for injection, close the MSIVs,
f

main steam line drain valves, IC, RPCI, 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.

'
,

t

C6-2.1 Commence and increase injec, tion into the RPV with the following

systems until at least 3 (minimum number of SRVs required for

rapid depressurizat'on) SRVs are open and RPV pressure is not
~

decreasing and is at least 100 psig '(minimum RPV flooding pres-
,

.

1

sure or SRV reopening pressure, whichever is higher) above sup-
,

I

.

pression chamber pressure.

'

,

J

BASIS: If RPV pressura does not decrease and is maintained above the
minimum RPV flooding pressure, the RPV will ultimately reflood,

:
to the elevation of the main steam lines. The minimum RPV
flooding pressure is that RPV pressure at which the minimum
number of SRVs required for rapid depressurization together pass*

suf ficient flow (liquid or steam, whichever requires the higher
RPV pressure) to remove all decay heat from the core 10 minutes

i af ter reactor shutdown from full power with, in the case of
Forliquid flow, a 1000F temperature rise across the ' core.

example, for the typical BWR/4 chosen to illustrate these*
-

Guidelines,10 minutes after reactor shutdown from full power, a
6 0liquid flow of 1.84x10 lb /hr would rise 100 ? in removingm

all decay heat from the core. An RPV pressure of 4.0 psig would
-

! pass this liquid flow through the 3 SRVs required'for rapid ]'
depressurization in this plant. Likewise 10 minutes after5 lb /hr liquid . .reactor shutdown from full power,1.95x10

, .
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s
*

would boil in removing all decay heat from the core. An RPV/ e6 .

pressure of 86.3 psig would pass this steam flow through the 3
SRVs. However, neither of these pressures is as high as the SRV,

reopening pressure of 100 psig.

C6-4 If ' suppression chamber pressure cannot be maintained below

the primary containment pressure limit, initiate the follow-

ing systems irrespective of whether adequate core cooling is

assured:

e Drywell sprays

e Suppression pool sprays only when suppression yool water

level is below 24 f t. 6 in. (elevation of suppression pool

spray nozzles)
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BASIS: The primary containment pressure limit provides for containment
pressure control before containment failure. Thus the best'

,

estimate of actual naximum pressure which the containment can .

withstand with suppression pool water level at design high
.

water level alarm setpoint) defines point . @ . Point 3 and-

the slope of the curve is determined in the same ma: met * as for -
the pressure suppression limit (page A-11).
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If RPV vater level indication is not rost: rod within thoC6-6.5

maximum acceptable core uncovery ti=e af ter commencing ters-
'

ination of injection into the RPV, return to Step C6-2 .
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Time After Reactor Shutdown
.

.

For a given t.ime af ter reactor shutdown, the maximum acceptableBASIS: core uncovery time is the time required for a completely
uncovered core shutdown from full power to heacup from
equilibrium at 5450F to a peak clad temperature of 22000F
with no spray or steam cooling.
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