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’ ADV Atmospheric Dump Valve
' BAMT Boric Acid Mix Tank
{‘ "BWST Borated Water Storage Tank
<l, CFT Core Flood Tank
cp Cooldown Procedure

CRT Cathode Ray Tulﬁ 0\
L ]

l DH Decay ﬁe&' '
DHR Decay?éat Removal

'\ EFWP Emergency Feedwater Pump

EFPT Emergency Feed Pump Turbine

' EFW Emergency Feedwater

l- PORV . Pilot Operated Relief Valve
ES Engineered Safeguards

l’ FW ' Feedwater

. Hp Hydrogen

' HPI High Pressure Injection

- ICS Integrated Control System

' IC T/C Incore Thermocouple

' CCwW . Component Cooling Water

e LPI Low Pressure Injection

l MFW | Main Feedwater
MSRV Main Steam Relief Valve

' No Nitrogen

l. NDT Nil Ductility Temperature
NR Narrow Range

i
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NNI Non-Nuclear Instrumentat ic;n
10)3 Operating Procedure
0TSG Once Through Steam Generator
PPS Present Plant Status
P/T Pressure vs. Temperature plot for water
Pzr. Pressurizer
Reactor Building ‘o\
e
RBS Reactor Bui%ig Spray

z

°
RCP Reactof&olant Pump
RCS Reactor Coolant System
RTD Resistance Temperature Detector
SLB Steam Line Break
STM-LK Steam Leaking (Steam Generator)
SuU | Startu.p.
TBV Turbine Bypass Valve
_ Tc Tcold, reactor inlet
l T/C Thermocouple
Th Thot, reactor outlet
'. TR Tube Ruptured (Steam Generator)
l WR | Wide Range
|
|
I
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Section 1

Immediate Actions

Determine whether this is a reactor trip or a forced shutdown situation and
proceed below.

Reactor Trip _ Forced Shutdown
a. Manually trip the reactor. a. If an OTSG tube rupture has occurred
‘ as indicated by main steam line and/
b. Manually trip the turbjme. or air ejector radiation monitor alamm,
‘ go to Section III D.

L ]
¢. Go to Section II. o&
o\ - b. If a forced shutdown is required by
%’% technical specifications or by other
operating documents, shutdown plant to
required conditions per normal pro-
cedures, starting with OP/3/A/1102/10
Controlling procedure for Unit shutdown.

Section I

DATE : 3-2-81 PAGE 6




REACTOR
POWER
OECREASING ON
INTERMEDIATE
RANGE

START HPI
FROM BWST

2.0

ALL RODS
ON BOTTOM

BEGIN EMERGENCY
BORAT1{ON

3.0
MAIN TURBINE

STOP VALVES
SHUT

NO

TRIP TURBINE FROM
FRONT STANDARD

5.0

L/B
FLOW THRU
BLOCK ORIFICE
ONLY

FEEDWATER
RUNBACK

Ir10-50

. ,) i}

CLOSE BLOCK
“ORIFICE BYPASS
VALVE (HP-T)

>

TRIP RUNNING
RW PUMPS &
START EFW
PUMPS

RN

‘-‘

~'. -l
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Section II

Vital System Status Verification

Verification Column

Remedial Action Column

verify the following:

If verification cannot be made,

perform the following:

1.0 Reactor power decreasing on
Intermediate range.
3\

Start HPI from BWST.

<
o\
2.0 All rods on bott%’\

X

Begin emergency boration as
necessary.

3.0 All main turbine stop valves
shut . :

Trip turbine from front standard.

4.0 Letdown flow through block
orifice only.

Close block orifice bypass valve
(HP-7).

5.0 Feedwater has runback.

Trip running feedwater -pumps and
verify EFW pump starts.

DATE : 3-2-81
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11 6.0-8.0

===="====7
|

SPECIFIC
ACTIONS |
LATER |

|

[
4

!
[

VERIFY BACKUP
SWAP INVERTER AUTO TRANSFER
P NO
1es US'ER Ki 10 SWITCH IN
”’//,,/”' "AS LINE" "NORAL"
|
el ——— NG
USE LOCAL
. WANUAL
CONTROLS
a 0 ¢
S Ng KEOWEE LvElee PUNP STARTED AND
TRANSFORMER S;??g 10 50% RCP SEAL INJEC -
TION REESTABLISHED
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Verification Column

Remedial Action Column

Verify the following:

6.0 NNI X and Y Power On

3
N

$°

(Specific actions to be determined
later.)

7.0 ICS power on as indicated by hand-
auto lights lit on ICS stationms. !

a) Manually swap inverter KI to
"AC Line".

b) Verify that the Backup Auto
Trans fer switch is in the "Normal'
position.

¢) 1If ICS power is still not restored,
use local manual controls. ({(Refer
to OP/3/A/1107/04 for additional
information.)

8.0 Station auxiliaries have shifted
to SU trans former with voltage
indicated on all buses.

DATE : 3-2-81

a) Start or verify auto start and
loading of the Keowee Hydro units.

b) With EFW properly throttled,
raise OTSG levels to 50%.

c) Ensure a makeup pump is started

and RCP seal injection is
re—-established.

Section II
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9.0
3.0
VERIFY HPI CLOSE LDST QUTLET
1500 PSIG COMPONENTS ACTUATED VALVE (HP-23) AND
ES ACTUATED ACTUATED AND STAT |—{ PORV BLOCK VALVE
ALARNS (RC-4)
N |

|F SCM {S LOST, TRIP
ALL RCPs. RAISE OTSG
LEVELS TO 90-95%

300 PsIG

ACTUATED

4 PSIG
ACTUATED

VERIFY LP{ COMPONENTS
ACTUATED AND STAT
ALARNS

VERIFY HP1, LPI, AND RB ISOLATION AND - : . o J

COOLING COMPONENTS ACTUATED AND STAT

ALARMS -

J

CLOSE LDST BUTLET VALYE (HP-23)
AND PORY BLOCK VALVE (RC-4)

[

VERLFY CCW AND RCP SEAL INJECTION

30 PSiG
ACTUATED

VERIFY PROPER RB SPRAY FLOW
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Verification Column

Remedial Action Column

Verify the following:

9.0 No ES Alarms

DATE: 3-2-81

X
2
N

500 PSIG Alarm

X

Verify HPI channels 1 and 2 have

actuated by noting that the colors of
the components' indicating lamps have
changed, and that the STAT alarms have

Close letdown storage tank outlet
valve (HP-23) and PORV block valve

If subcooling margin is lost, trip
all RCPs. While properly throttling
feedwater, raise OTSG levels to 90-95%.

a)

actuated.
b)

(RC-4).
c)
500 PSIG Alarm
a)

Verify LPI channels 3 and 4 have
actuated by noting that the colors

of the components' indicating lamps
have changed, and that the STAT alarms
have actuated.

4 PSIG Alarm

a)

b)

c)

Verify HPI, LPI and reactor building
isolation and cooling channels 1, 2,

3, 4, 5, and 6 have actuated by noting
that the colors of the components'
indicating lamps have changed, and that
the STAT alarms have actuated.

Close letdown storage tank outlet
valve {HP-23) and PORV block valve
(RC-4).

Verify component cooling water and
RCP seal injection.

10 PSIG Alarm

a)

Verify proper RB spray flow.

Section IT

PAGE 9




ADEQUATE
SUBCOOL ING
MARGIN

YES

ADEQUATE
PRINARY TO
SECONDARY
HEAT TRANSFER

NO

PRINARY T0

SECONDARY HEAT

TRANSFER NOT AD
EXCESSIVE

YES

13.0
ND
MStL &/O0R
CONDENSER
AiR EJECTOR
RADIATION
ALARNS

NO

YES
14.0

FURTHER ACTION
DIRECTED BY
STATION
MANAGEMENT

11 10.0-14.0

GO TO {14 A

GO TO It B

GO TO tit C

G0 TO it D
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Verification Column Remedial Action Column

Verify the following:

10.0 Adequate subcooling margin ' ‘ii to Section IIIA - Follow-up
C

exists tions for Treatment of Lack

of Adequate Subcooling Margin.

11.0 Adequate primary to secon Go to Section IIIB - Follow-up

heat transfer exists. Actions for Treatment of Lack
of Primary to Secondary Heat
Transfer.
12.0 Primary to secondary heat Go to Section IIIC - Follow-up
transfer is not excessive. ~ Actions for Treatment of Too
Much Primary to Secondary Heat
Transfer.
13.0 No main steam line and/or Go to Sectiom IIID - Follow-up
condenser air ejector radiation Actions for OTSG Tube Rupture.
¢ monitor alarms.

14.0 The plant is stable in a safe subcooled condition with proper primary to
secondary heat transfer and no primary boundary failures. Further action
at this point will be the discretion of station management.

Section II

DATE : 3-2-81 _ | ( PAGE 10




TRIP RCPs

2.0

RAISE 0TSE
LEVELS TO 95%

ESAS
ACTUATED

3.0.2

ENSURE HP(
FLOW PER FIGURE 1

3.0.0

IF NB HP| FLOW
IN ONE L00P,
OPEN CROSS -
CONNECT VALVE

NG
4.0
ISOLATE
LETDOWN
5.0

COMPARE THOT
RTD & CORE EXIT
T/C READINGS

6.0

CLOSE PZR
SPRAY BLOCK
VALVE (RC-3)

YES

GO TO ICC
GUIDELENES

‘I 1.0

VALVE (RC-4)

CLOSE PORV BLOCK

6.0

ADEQUATE
SUBCOOL ING
" MARGIN

ND

60 70 8.7

YES

ik 1.08-8.0

60 TO 8.1
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Section III A

Follow-up Actions for Treatment of Lack of Ade§uate Subcooling Margin

1.0

2.0

3.0

4.0

5.0

6.0
7.0

8.0

_Trip all RCPs.

I1f possible, raise OTSG levels to 904%?% on operate range while properly
[ ]

throttling feedwater. .\°§

If ES actuates: Q"

a) Ensure maximum HPI flow per Figure 1}

b) If HPI flow cannot be verified in both loops, open the cross-
connect valve for the HPI header

Isolate all letdown.

Compare Thot RTD and core exiﬁ thermocouple temperatures frequently for.

indications of:

5.1 Natural Circulation - RTD and T/C readings track together

5.2 Inadequate Core Cooling - RTD and T/C readings show superheated
conditions

5.3 1If Inadequate Core Cooling is indicated, go to Section ICC,
othgrwise continue.

Close Pressurizer Spray Block valve (RC-3).

Close PORV block valve (RC-4).

If adequate subcooling margin has been established, to to step 8.1.

I1f adequate subcooling margin has not been established, go to step 8.7.

Section III A

DATE :

3-9-81 : [ PAGE 11
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8.1
THROTTLE RCS
MAKEUP OR
HPI
8.2
RESTART
RCPs
8.3

DO NOT EXCEED
RY NOT LIMITS

8.4

LACK OF

PRINARY TO YES

8.5

PRI

8.6

PRIMARY
T0 SECONDARY
HEAT TRANSFER

0K

G0 TO 1118
GO TO i1iC
G0 TO CP-105

I1iA 8.1-8.6
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NUMBER

Adequate Subcooling Margin has been Established

8.1 Throttle RCS makeup, or HPI, to maintain adequate subcooling margin.

8.2 Restart RCPs per OP/3/A/1103/6.

8.3 Do not exceed reactor vessel NDT lmg(

8.4 1f there is Lack of Primary to Q&:‘ndary Heat Transfer, go to Section III
B, otherwise continue. Q’% |

8.5 If there is Too Much Primary to Secondary Heat Transfer, go to Section III
C, otherwise continue.

8.6 Primary t§ Secondary Heat Tranmsfer is being controlled properly, go to
CP-105.

The RCS is subcooled. There may or may not be a bubble in the
pressurizer. OTSG heat transfer is controlled. CP-105 provides

instructions either to draw a bubble if necessary and then cool-
S down normally or to cooldown solid if a bubble cannot be drawn.

L)

Section ITII A

12

ol G5 ME GO0 G G0 on G A Al 0 aa & ah 4 a8 0 e e
=]
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8.7

START
HP1

ENSURE HPI FLOW
PER FIGURE 1

I[F NO HP| FLOW IN
ONE LOOP, OPEN CROSS -
CONNECT VALVE

9.0

ADEQUATE
SUBCOOL ING

YES

I11A 8.7-9.0

MARGIN

G0 T0 9.7

GO TO 9.1




BWNP-20007 (6~76) .

BABCOCK & WILCOX

NUCLEAR POWER GENERATION DIVISION

TECHNICAL DOCUMENT 74-1123297-00

NUMBER

Adequate Subcooling Margin has not been established

8.7 Follow the subcooling rule:
Start HPI if not already in operation:
a) Ensure maximum HPI flow per Fi t&l
oL
b) 1If HPI flow cannot be Vi%.!& in both 1oops, open the cross-connect
valve for the HPI hee&r.
9.0 1If adequate subcooling margin has been established, go to step 9.1.

If adequate subcooling margin has not been established, go to step 9.7.

Section ITII A

DATE : 3~-2-81 ‘l PAGE 13
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THROTTLE HPI

8.2

RESTART
RCPs

9.3

D0 NOT EXCEED
RV NDT LINMITS

LACK OF
PRINARY TO

SECONDARY HEAT
TRANSFER

9.5

T00 MUCH

PRIMARY TO
SECONDARY HEAT
TRANSFER

NO

9.6

PRIMARY TO
SECONDARY HEAT
TRANSFER
oK

GO TO 1118

GO TO !iiC

GO TO CP-105

111A.9.1-9.6
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Adequate Subcooling Margin has been established by Full HPI

9.1 Throttle HPI to maintain adequate subcooling margin.
9.2 Restart RCPs per OP/3/A/1103/6.

9.3 Do not exceed reactor vessel NDT limggts.
) .
9.4 If there is Lack of Primary tow&ndary Heat Transfer, go to Section III

! L J
B, otherwise continue. “’%
9.5 1If there is Too Much Primary to Secondary Heat Transfer, go to Section III
C, otherwise continue.
9.6 Primary to Secondary Heat Transfer is béing controlled properly, go to
CP-105.
The RCS is subcooled. There may or may not be a bubble in the
pressurizer. OTSG heat transfer is controlled. CP-105 provides

instructions either to draw a bubble if necessary and then cool
down normally or to cool down solid if a bubble cannot be drawn.

Section III A

Mk S D OB BN S0 N B O AN M & & 4 s R G = .
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9.7

“PRINARY TO
SECONDARY HEAT
TRANSFER IN BOTH

60 10 CP-103

PRIMARY TO
SECONDARY HEAT
JRANSFER IN ONLY

G0 TO 1118

8.9

OPEN PORY
& PORYV BLOCK
VALVE (RC-4)

YES

GO TO CP-101

G0 TO 1B

111A 8.7-9. 11
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Adequate Subcooling Margin has not been established by Full HPI

9.7 1f there is Primary to Secondary Heat Transfer in both OTSGs, go to

CP-103, otherwise continue.

P The RCS is saturated. A sma l;g&gak is indicated. Cooldown with
P the 0TSGs can be performa‘sf le HPI maintains RCS inventory.
S

[ ]
N |

9.8 If there is Primary to SeNdndary Heat Transfer in only ome OTSG, go to

Section III B, otherwise continue.
9.9 1If there is no Primary to Secondary Heat Transfer:

1. Open PORV block valve (RC-4).

2. Open PORV’ .
9.10 If the CFTs have emptied, go to CP-10l, otherwise continue.
The Core Flood Tanks emptying is an indication of a major LOCA.
P CP-101 provides instructions for long-term core cooling following
P a major LOCA. Do not go to Section III B. Primary to Secondary

S Heat Transfer will be lost and cannot be regained.

9.11 If the CFTs have not emptied, go to Sectiom III B.

Section III A

DATE : 3-2-81 ' , ' " PAGE

15




LACK
OF ADEQUATE
SUBCOOL ING
MARGIN

60 T0 5.0 C pe——

TRIP RCPs

2.1

START HPI

2.1.a

ENSURE HP! FLOW
PER FiGURE !

2.1.0

IF NO HP! FLOW
N ONE LOOP,
OPEN CROSS -
CONNECT VALVE

2.2

0BSERVE
CORE EXIT
T/C READINGS

2.3

AT
LEAST
ONE 0TSG
LEVEL INCREASING
10 95%

1118 1.0-2.4

G0 T0 4.0

GO T0 .
1CC GUIDELINES

60 10 3.0
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Section III B

Follow—up Actions for Treatment of

Lack of Primary to Secondary Heat Transfer in Either OTSG

1.0 If there is Adequate Subcooling Marg&t, go to step 5.0, otherwise
. [ ]
continue. \.&
®
Lack of Adequate Subcooling M%@l}
2.0 Make sure RCPs are tripped.
2.1 TFollow the subcooling rule:
a) Start HPI if not already in operation and ensure maximum HPI flow
per Figure 1.
b) If‘HPI flow cannot be verified in both loops, open the cross-
connect valve for the HPI header.
2.2 Observe core exit thermocouple temperatures frequently for indication of
superheated conditions - Inadequate Core Cooling. |
2.3 1If Inadequate Core Cooling is indicated, follow Section ICC, otherwise
continue.
2.4 Ensure at least one OTSG level is increasing toward, or is approximately
at 90-95% on the operate range. If so, go to step 3.0. If not, go to
step 4.0.
Section III B
DATE : 3-7-81 | PAGE 16



t1iB. 3.0-3.4

CORE
EXIT T/C
COLDER THAN
SEC T-SAT

LOWER OTSG
PRESSURE UNTIL
SEC T-SAT IS
50°F LOWER THAN
CORE £XIT T/C

3.1 1.3 - |
HEAT REFER TO ANY
TRANSFER N0 0P1103/06 RCPs w0 1o
REESTABL | SHED 10 START STARTABLE cP-108
RCPs

G0 TO CP-101 60 T0 3.8 ’ 60 TG 3.5
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Lack of Adequate Subcooling Margin or Adequate Subcooling Margin Recovered -
With OTSG Level ‘

3.0 1If core exit thermocouple temperature is colder than secondary T-sat in
either OTSG, lower OTSG pressure by adjusting TBVs, while maintaining
level, until secondary T-sat is approximately 50F lower than core exit
thermocouple temperature. Maintain this OTSG pressure.

3.1 If the CFTs have emptied, go to CP-10l, otherwise continue.

The Core Flood Qqas emptylng is an indication of a maJor LOCA
P CP-101 prov‘ tructions for long-term core coohng following
P a major Primary to . Secondary Heat Transfer is lost and o
S cannot be Wegained. _ Ce

3.2 If heat transfer has been re-established in either OTSG, gb.éo step 3.8,
otherwise continue.

3.3 Determine RCP operability per-OP/3/A/1103/6

3.4 IfARCPs_can be started, go to step 3.5, otherwise go to CP-104.

P There 1is no heat transfer to either OTSG. Natural circulation does
P not exist and cannot be induced by bumplng RCPs The RCS 1is saturated
S and the core must be cooled by HPI.

Section III B
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NUCLEAR POWER GENERATION DIVISION ' NUMBER

TECHNICAL DOCUMENT N | ' 74-1'1'23297-00

3.5 Bump‘an RCP, which is capable of being started, in a loop gi£§_1e§é1 in -
the OTSG. | |
3.6 Allow RCS preésure to stabilize.
3.7 1If heat transfer has not been re-established, go to step 3.12.
If heat transfer has been re—established, follow steps 3.8.through 3;11.
3.8 Close PORV and PORV block valve (RC-4).
3.9 Adjust TBV position to maintain RC temperature at present value.
3.10 If there is Adequat %ﬁkeo ling Margin:
a. Throttle Bj%Jr normal makeup'to,maintain adequate subcoq}ing'mafgiq.
b. Restart RCPs. | |

c. Do not exceed reactor vessel NDT limits,

The RCS is subcooled. There may or may not be a bubble in the
pressurizer. - OTSG heat transfer is controlled. CP-105 provides
instructions either to draw a bubble if necessary and then cool
down normally or to cool down solid if a bubble cannot be drawn.

-]

3.11 If there is Lack of Adeqﬁate Subcooling Margin; go to CP-103.

P
S

P Natural circulation exists, The RCS is saturated and a small break

probably exists. HPI is malntalnlng RCS inventory.

3.12 Repeat steps 3.5'through 3.7 for operable RCPs that have not Beenvbumped.
Allow 15 minuteé between pump‘bumps. If all operable RCPs have been
bumped and heat transfer has not been re-established, follow steps 3.13

through 3.16,

Section III B

' d. Go to CP-105.
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3.13

3.15

3.16

3.17

If core exit thermocouple temperature is colder thaﬁ secondary T-sat
in either OTSG, lower OTSG pressure by adjusting TBVs, while maintaining
level, until secondary T-sat is approximately 100F lower than core
exit thermocouple temperature. Maintain this OTSG pressure.

If heat transfer has been re-established, go to step 3.8, otherwise
coﬁtinue. |

If at least one hour has pgst since reactor trip and any RCPs are
capable of being sta&e&.st:art one RCP preferably in a loop with
OTSG level gregt® .han 30".

If heat transfer has Egg'beén re-established, go to CP-104, otherwise
continue.

There is no heaﬁ transfer to either OTSG. Attempts to estéb—
lish heat tramsfer by natural circulation and forced flow

have failed. The RCS is saturated and the core must be cooled
by HPI. '

- ta9 9

Heat transfer has been re-established, go to CP-103.

P . lHeat transfer to the OTSGs is by forced circulation from the
g RCP in operation. The RCS is saturated.

Section III B
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Saturated RCS with NO OTSG Level

4.0 Feed both OTSGs, with MFW properly throttled, through the EFW header,

to 90-95%Z on the operate range. Use EFW if MFW is not available.
4,1 1If feedwater has been re-established, go to step 4.8, otherwise continue.
4.2 1f no feedwater is available, follow steps 4.3 thrdugh 4.7.
4.3 Start HPI if not already in operationm.
4.4  Open PORV and PORV block“galve (RC-4).

° .
4.5 With HPI flow in og‘?}t on:
L ¢ .
a) Ensure ﬁs>1mum HP1 flow per Figure 1.
b) If HPI flow cannot be verified in both loops , opén the cross-connect
valve for the HPI header.

4.6 Attempt to feed one OTSG from an alternate source (emergency feedwater cross

connect to another unit, service water, fire system, etc.).
4.7 If both OTSGs absolutely cannot be fed, go to CP-104, otherwise continue.

P There is no heat transfer to either OTSG. Natural circulation

P does not exist and cannot be induced due to a total loss of

S feedwater. The OTSGs are dry. The RCS is saturated, and the

core must be cooled by HPI.
Section III B
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Feedwater has been re-established

4.8 1If heat transfer has been re-established in at least omne OTSC, follow
steps 4.9 through 4.14 below. If heat transfer has not béen re—established,
return to step 3.0 of this sectionm.

4.9 Close PORV and PORV block valve (RC~4).

4.10 Throttle HPI to maintain Adequate Subcooling Margin.

4.11 Do not exceed reactor vessel NDT limits.

4.12 Adjust TBV position tqjié?Stain RC temperature at present value.

4.13 1f there_ié a qﬂQﬁ% Subcooling Margin, go to CP-105.

The RCS is subcooled. There may or may not be a bubble in the
P pressurizer. OTSG heat transfer is controlled. CP-105 provides
P instructions either to draw a bubble if necessary and then cool
-8 down normally or to cool down solid if a bubble cannot be drawn.
4.14 If there is Lack of Adequate Subcooling Margin, go to CP-103.
P The RCS 1is saturated. A small break is indicated. Cooldown"
P with the OTSGs can be performed while HPI maintains RCS
s inventory. : -
Section III B
DATE: 3-9-81 ' PAGE 21
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NUMBER

Subcooled RCS

5.0 If any RCPs are running, feed both OTSGs, with MFW properly throttled:
through the EFW header, to ‘the low level limit. If no RCPs..,‘a:‘e ruhning,
feed both OTSGs, with MFW, properly throttled through the EFW header,

to 50% on the operate range. Use EFW if MFW is not available. .

5.1 1If feedwater has been re-established, go to step 5.9;'otherwise continde.

5.2 If no feedwater is available, follow steps 5.3 through 5.8.

5.3 Start HPI if not'alreadg‘&opération.
) : L ]
5.4 Open PORV and POR -ﬁ‘ﬁ; valve (RC-4).
. ' - L ® . .
5.5 With HPI flqwg.operatlon:
a) Ensure maximum HPI flow per Figure 1
b) ~ If HPI flow cannot be verified in both loops, open the croés—connect;
valve for the HPI header.
5.6 Run only one RCP per loop as long as adequate subcooling margin is
'maintained.
5.7 Attempt to feed one OTSG from an alternate source (emergency feedwater cross

- connect to another umit, service’water,_fire system, etc.).

If both OTSGs absolutely cannot be fed, "go to CP—-104, otherwise continue.

P ' | There is no heat transfer to either OTSG. Natural circulation
P does not exist and cannot be induced due to a total loss of

S | feedwater. The OTSGs are dry and the core must be cooled by HPI.

Section III B
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5.9 1If heat transfer has been re-established in at least one OTSG, follow
steps 5.10 through 5.15. 1If heat transfer has not been re-established,
return to step 3.0 of this section.

5.10 Close PORV and PORV block valve (RC-4).

5.11 Throttle HPI to‘maintain Adequate Subcooling Margin.

5.12 Do not exceed reactor vessel NDT limits.

5.13 Adjust TBV position to maintain RC temperature at present value.

5.14 1If there is Adequate %’Rggsling Margin, go to CP-105.

The RCS is oled. There may or may not be a bubble im the
P pressuriigf. OTSG heat transfer is controlled. CP-105 provides
P instructidns either to draw a bubble if necessary and then cool
S down normally or to cool down solid if a bubble cannot be drawn.

5.15 If there is Lack of Adequate Subcooling Margin, go to CP-103.

P The RCS is saturated. A small break is indicated. Coolddwn with
z the OTSGs can be performed while HPI maintains RCS inventory.
Section III B
DATE: 3-2-81 | | PAGE 23
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Section III C

Follow-up Actions for Treatment of Too Much Primary to Secondary Heat Tranmsfer

If pressurizer level is below 80" and RCS pressure is decreasing,
If Reactor Building pressure and/or temperature are increasing, go to

If Reactor Building pres§<:e and temperature are normal, go to step

Section III C

1.0
manually start HPI.
2;0
step 4.0.
3.0 ’
5.0. Ay
| w‘"
DATE :
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Reactor Building Temperature and/or Pressure Increasing

4.0 Stop all FW to both OTSGs by closing startup control valves (FDW-35
and ~44), main control valves (FDW-32 and -41), and Emergency Feedwater
valves (FDW-315 and -316). Do not trip running feed pumps.

4:1 Close TBVs and verify closed.

4.2 Determine OTSG with decreasing level and/or pressure. OTSG with
decreasing level and/or pressure is leaking.

4.3 TIsolate the STM-IK OTQiES\closing its respective valves as follows:

. ' :
Valve .\ OTSG 'A' 0TSG 'B'
.o‘ . )
Main FW Block“ FDW-31" FDW-40
Startup FW Block FDW-33 FDW-44
EFW Control FDW-315 FDW-316
Turbine Bypass Block MS-17 MS-26
MS Line to Aux. Steam MS-24 - MS-33
MS Line to FW Turbine . MS-35 MS-36
MS Line to SSRH T MS-76 MS-79
MS Line to EFPT MS-82 MS-84

4.4 Establish feedwater to good OTSG. Ensure steam supply to feed pump
is from good OTSG.

4.5 Allow STM-LK OTSG to boil dry. Heat transfer is being intentionally
stopped in leaking OTSG. Do NOT go to Section III B.

4.6 Maintain appropriate level in the good OTSG.

4.7 Maintain RC temperature at present value by adjusting TBV positiénﬂ
on good OTSG.

4.8 1f there is Lack of Adequate Subcooling Margin, go to Section III A.

4.9 Throttle HPI as necessary if pressurizer level is on scale.

4,10 Go to CP-102

RCS is subcooled with temperature and pressure stable.
P One OTSG is steaming to the condenser (with vacuum). The
P other OTSG is isolated and has had a non-isolable steam
S |line break.
Section III C
DATE:
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Reactor Building Pressure and Temperature Normal

5.0 Place EFW control valves (FDW-38, 315, 47, 316) in'menual, close

5.1

5.2

5.3
5.4
5.5
5.6

5.7

and verify closed.

Start the motor driven EFW pumps and Qerify discharge pressure and
recirculation flow.

Place TBVs in manual, close and verify closed.

Trip running main FW p fﬂ\when EFW pumps are running.

Close MFW isolat'og‘bﬁlves (FDW-31, 33, 40, 42).

Close MS line\yo EFW turbine valves MS-82 and MS-84.
Close MS line to auxiliary steam valves MS~24 and MS-33.

If either OTSG level was increasing or is abnormally high, go to step

6.0; otherwise, go to step 7.0.

Section III C
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High

or Increasing OTSG Level

6.0

6.1

6.2

6.3

Maintain RC temperature at preséﬁgaﬁéide by ;djuéﬁing'TBV position.
Establish EFW flow to both OTSGs to mainfaialapprppriate level.
Throttle HPI as necessary if préssurizer lg{eiiiéson scale.

A problem in the feeawater system ié’inaicated; Station management
needs to decide whether or not .a cooldbwn'is_required; If ;here are

other abnormal symptoms :ﬁieat them per the applicable section of this

° : .
procedure. If tgsfg§are no abnormal symptoms, this procedure is complete.
. - @

°

Section IITI C '
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7.0 1If possible, determine OTSG with decreasing level and/or lowest pressure.
This is the STM-LK OTSG.
7.1 Isolate the ST™M-LK OTSG, if it has been detemmined, by closing its
respective valves as follows:
Valve . 0TsG 'A' 0TSG 'B'
Main FW Block FDW-31 FDW-40
Startup FW Block FDW-33 FDW-44
EFW Control . FDW-315 FDW-316
Turbine Bypass Block MS-17 - MS-26
MS Line to Aux. Steam \ MS-24 MS-33
MS Line to FW Turbin ." M5-35 MS-36
MS Line to SSRH ,E\ MS-76 MS-79
MS Line to EFP .‘ Ms-82 - . MS-84
7.2 1f OTSG levels and pressures have stabilized, go to step 7.8, otherwise
contimnue.
7.3 Establish EFW flow and maintain appropriate level in good OTSG only.
Ensure steam supply to EFW pump is from good OTSG.
7.4 Allow STM-LK OTSG to boil dry. Heat transfer is intentionally being
stopped in STM~LK 0TSG. Do NOT go to Section III B.
7.5 Maintain RC temperature at present value by adjusting TBV position.
7.6 Throttle HPI as necessary if pressurizer level is on scale.
7.7 Go to CP-102.
P RCS is subcooled with temperature and pressure stable,.
P One OTSG is steaming to the condenser. The other OTSG
is isolated with a non-isolable leak.
7.8 Establish EFW flow to both OTSGs and maintain appropriate level.
7.9 Maintain RC temperature at present value by adjusting TBVs on each OTSG
either from the control room or manually at the valve.
7.10 If there is Lack of Adequate Subcooling Margin go to Section III A,
otherwise continue.
» Section III C
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7.11 Throttle HPI as necessary if presurizer level is on scale.

7.12 A steam leak or open valve in the Steam System is indicated. Station
management needs to decide whether or not a cooldown is required. If
there are other abnormal symptoms, treat them per the applicable section

of this procedure. If there are no abnormal symptoms, this procedure is

complete.

.\
X
»
Y
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Section III D

Follow~up Actions for OTSG Tube Rupture

1.0 If the reactor has tripped, go to step 3.0, otherwise continue.

Reactor trip has not occurred

2.0 If‘preSSurizér level is being maintained by the makeup system, go to
step 2.2; otherwise con;inue.
2.1 Manually start HPI asﬂfésvired to maintain pressurizer level greater
than 100", 1If Qafgggrizer level cannot be maintained, trip the reactor
°
and go to st&&l. Otherwise continue'.
2.2 1Isolate letdown (HP-5).
2.3 Immediately Segin power reduction at greater than 5% per minute.
2.4 If reactor trip occurs dﬁring runback, go to Section 1, otherwise continue.
2.5 Make local survey of main steam line to confirm high radiation alarms
and identify the TR OTSG.
2.6 At less than 207 reactor power:
a. Place the TBVs in manual and open.
b. Unload generator and trip turbine.
c. Trip reactor.
d. Place TBVs back in auto.

e. Continue at step 3.0.

Section III D
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Reactor trip has occurred

3.0 Perform the reactor trip pbrtion of Section I and all of Secti&n 11 if
not already done. |

3.1 1f pressurizer level is being maintained by the.makeup system, go to
step 3.6, otherﬁise Eéhtinﬁe,

3.2 1If adequaté subcooling mérgin exists, manually control HPi as neéessary
to maintain pressurii:£<\gvel ﬁetween 100" and 159“;. _

3.3 If there is la‘p‘.&debq‘uate subcooling margin, foiiow the subcooling
rule: Q. -
Start HPI if not already in operation:
a) ~Ensure maximum Hflaflow per Figufe 1.
-b) ':If1ﬂPI flow cannotibe verified in both loops, é#en the cross-

connect valve for the HPI header. - |

3.4 Immediately upon loss of adequate subcooling margin trip all RC pumps.

3.5 Initiéte makeup to LDST. 1If LbST ieVel reaches 18 inches, open HP-24 to
provide suction to the HPI pump from the BWST. -
3.6 If primary to secqndary,heat transfer is exceééivé,'folléwISectibn III C
as expeditiously as'pos;ible, otherwise coﬁtinue at Stéﬁ 3l7.
When heat transfer:is stabilized iniSeé;iqn III‘C, reﬁﬁrﬁ tb Section
III D, step 3,6.a;. DQ:NOT go to CPs until directed to do so in
Section III D. | | |
a) If both OTSGs are Operatinngith adequate‘primary’to secondary heat
transfer, go to step 3.7,Ao§hefwiée-continue; |
b) Feed the STM-LK OTSG at approkimétel; 100 gpm thréugh'the main!
FW nozzles. | ’ |

3.7 1Isolate letdown (HP-5).

Section ITII D
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3.8 Turn off all pressurizer heaters.

3.9 Ensure that local survey of main steam line is being made to confirm

high radiation alarms and verify the TR OTSG.

3.10 If the reactor coolant pumps are running, go to step 6.0. Otherwise

continue.

3.11 1f offsite power is ava;'.lable but RC pumps are not running, go to

step 5.0. Otherwise .e&r?tlnue.

3.12 1f loss of ofﬁ,&. power has occurred, go to step 4.0.

DATE: 3~2-81
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Loss of Offsite Power

4.0
4.1

© 4.2

4.3

4.4

4.5

4.6

4.7

Restore offsire power as soon as possible.

If offsite power is restored, go to step 5.0, otherwise continue.
Verify that 0TSG 1evels'are'increasing to approximately 50% on the
operate range with EFW properly throttled. -

As soon as the TR OTSG is identified, DO NOT feed the TR OTSG unless
needed to maintain :Qr;<)ow level limit, to induce natural circulationm,
or to maintai.%ﬁ}quate suﬁcooling margin.

Depressurize’ the RCS to the adequate subcooling margin curve by
opening the PORV.

As quickly as possible, begin cooldown of the RCS to less than 500F
with the TBVs initially using Both steam generators.

Whenever a 50F subcooling margin is obtained, depréssurize the RCS to
the adequate subcooling margin curve by opening the PORV.

Contimue to step 7.0.

Section III D
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5.0

VERIFY OTSG LEVEL INCREASING

10 ~ 50%

5.1

FEED TR OTSG ONLY
AS NECESSARY

111D 5.0-5.5

5.2
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SUBCOOL ING NO
MARGIN
5.2a

n

BEGIN COOLDOWN-OF RCS TO < 500 F

START RCP (B1) IF NOT.
START RCP (B2)

5.20

CP(B1)

OR RCP (B2) NO

RUNNING

9.2¢

5.4
RCPs

RESTARTABLE
WITHIN 10

START RCPs
PER STEP 5.2
AND CONT.

AT 6.0

5.4a

START RCP (A1 OR A2)
IN OTHER LOOP

DEPRESSURIZE RCS TG MININUM SCM
CURVE WiTH PORV

5.20

" 5.4n

ENSURE APPROPRIATE OTSG LEVEL

9.2e

CONTINUE COOLDOWN OF RCS TO < 500 F

70 TO STEP 6.0

5.4c I

WHEN 50 F SCM 1S OBTAINED DEPRESSURIZE
RCS TO MINiMUM SCM CURVE.
(PORV)

3 4o 1
CONTTNUE C/D
[F AT ANY TIME RCPs ARE AVAiLABLE. START
THEM PER 5.2 AND CONTINUE AT STEP 6.0

5.9 ]

CONTINUE AT STEP 7.0
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Reactor coolant pumps not running

5.0 Verify that OTSG levels are increasing to approximately,SQZ on the
operate range with feedwater properly throttled.

5.1 As soon as the TR‘OTSGAis identified, stop feeding the TR OTSG- unless
needed to maintain the low level limit, to induce natural circulation,
or to maintain adequate subcooling margin.

5.2 Whenever adequate subcoollng margin is obtained:

a. Start RCP (Bl) whlc?\provmes the most pressurlzer spray flow
or RCP (B2). . _ _

b. If neith \Bl or B2) in the pressurizer loop can: ‘be restarted
go to s:§> 3, otherwise continue.

c. Start one RCP (Al or A2) in the other loop.

d. Ensure appgopriate’steam generator level is obtained after restarting
the RCPs. '

e, Go to step 6.0.

5.3 As soon as possible, begin cooldown of the RCS to less than 500F with
the TBVs, inftielly on both steam generators.

5.4 1If the RCPs cannot be restarted within 10 minutes after they tripped or
were tripped:

a. Deﬁreésurize'the RCS to adequate subcooling margin by opening the
PORV. - ”

b. Continue cooldown of the RCS to less than 500F with the TBVs
initially on both steam generators.

c. Whenever a 50F ‘subcooling margin is obtained, depressurize the
RCS to the adequate subcooling margin curve by opening the PORV.

d. Continue cooldown and depressurlzatlon in this manner until the
RCPS (Bl or B2) can be restarted per step 5.2.

5.5 Continue to step 7.0.

Section III D
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Reactor coolant pumps are running

6.0

6.1

6.2

Begin depresaarizingkthe RCS to the adequate»subcooling‘matginfcarve
by openlng the pressurlzer spray valve (RC-1). | I
As quickly as p0351b1e, begln cooldown of the RCS to- less than SOOF
with the TBVs 1n1t1ally on both steam generators |

Continue spraylng the pressurlzer as necessary to maintain only adequate

subcooling margln

7.0

Contlnue cooldown - and 1%Xfected 0TSG

. o ® . ' -
During the degrg¥\urization and cooldown, control the TBVs as necessary

to prevent the MSRVB from openlng

7.1 If the OTSG w1thout TR 1s not operable, go to step 7. 4 and contlnue
cooldown with the‘TR OTSG, otherwise contime.
'7.2. As soon as the’ TR OTSG is identified and the RCS is below 540F
a. Isolate the TR OTSG by closing its respective valves
as follows:
Valves - | o oSG 'A' orsG ‘B! -
Main FW Block - ’ FDW-31 FDW-40
Startup FW Block - ; FDW-33 . FDW-42
"EFW Control C FDW-315 _ FDW-316
Turbine Bypass o MS-19 &-22 MS;287&53Iff‘"
'MS Line to FW Turbine" MS -35 MS =36
MS Line to SSRH ; MS -76° : MS -79
MS Line to EFPT C MS -82 ‘MS -89. ..
b. _Switéa.beth,the.ﬁaiﬁ and emergency feed pump steam supply to the
'uﬁaffected 0TSG."
, _ } . o Section III D
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7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

cooldown.

Periodically monitor the TR ‘OTSG's pressure and level. Initiate
steaming as necessary to maintain the OTSG pressure’béldﬁ”lOOOEpsig and

0TSG level below 95% on the operéte range.

Transfer the supply of the auxiliary steam header from tbevpnit.with

the TR OTSG to another unit and close MS-24-and MS—337oﬁ the unit with the

TR OTSG. .

Open AS-8 and then closé<§SH—1 on the unit with the TR OTSG' in order to

. . L]
supply the~steam?sd‘gﬁkeader from auxiliary steam.

B X
&o% )
To minimize rddioactive. releases to the enviromment, refer to OP/0/A/

'1106/31, control of secondary contamination.

As RCS pressure and leak rate decrease and RCS inventory and subcooling

can be maintained by the MU system, then stop the HPI system and

"establish normal MU control.

Notify Health Phyéics or Technical Support personnel to run PT/0/A/260/3,

(Condenser Iodine Partition Factor Test).

Continue depréssurization and cooldown at maximum cooldown rate on OTSG

»without TR, ﬁbt_tbvexceed 100F/hr, while maintaining adequate. sub-

cooling margin.

For removal of activity from the condensate system, maintain in service

the minimum number of powdex cells required for the current condensate flow.

If an unisolable steam line break has occurred, upon reaching 400F

determine the tube to shell AT. If AT is less than 150F continue the

Section IITI D
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LD 7.12-7.14

IF TUBE TO SHELL A T
EXCEEDS 150 F STOP C/D
ESTABLISH 100 GPM MFDN
CONTINUE C/D W/AT
LESS THAN 150F

1.13 |
IF SGs HAVE LEVEL NORMAL

C/D RATES APPLY

7.14 |

CONTINUE C/D PER
0P/3/A/1102/10
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7.12 If tube to shell AT exceeds 150F stop cooldown. Establish main feedwater .
flow through MFW nozzles at approximately 100 gpm. When AT is less than

150F cooldown may continue while maintaining AT less than 150F.

7.13 1f a level is established maximum cooldown rates of the RCS apply.

7.14 Continue cooldown per prbcedure OP/3/A/1102/10 using only the good

0TSG.

P The TR OTSG has bee# identified. The RCS is subcooled
P and the pressuri&t’ controlling RCS pressure.

S .

Y

Section III D
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cp-101

Transient Termination Following Large LOCA

When CF Tank Has Emptied
Verify the following:

A, RCPs tripped

b, Letdown storage tank outlet valve, HP-23, closed

c. HPI, LPI, and RB spray actuated

d. Containment isolﬁg&
[ ]
e. CF Tank emv\

*
£. RB EmergWhecy Cooling actuated

Isolate CFTs from RCS, after CFT level has decreased to 0 ft to prevent Ny

introduction into RCS.

Notify the Duty Engineer.

Thréttle LPI and RB spray flows to control in normal operational bounds

and also p;event pump runout.’

Ensure maximum HPI flow per Figure 1.

If LPI flow has been greater than 1000 gpm in each injection line for at
leasf 20 minutes, then RCS will not repressurize and HPI flow may be stopped.
a. Stop HPI pumps. »

b. Close HPi valves HP-26 and HP-27.

c. Go to Step 8.

If the conditions of Step 6 are not met before the BWST level approaches

Lo-Lo-Level, align HPI system to take suction from the reactor building sump

using the LPI system to provide HPI pump suction.
a. Open LP-15 and LP-16, LPI discharge to MU pump suction,

b. Verify MU pump suction crossover valves, HP-98, HP-99, and HP-100

are open.

DATE: 3-2-81 PAGE 38 '
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8. When‘BWST level dr0p§ to approximateiy 6 feet or BWST LO-LO-Level Alarms
(minimum time 1/2 to 1 hour) transfer LPI suction to reactor building sﬁmp.
Whenvthe following valve manipulations are made, MANUAL OVERRIDE PUSH
buttons must be depressed.

a. Verify RB sump suction yalves, outside contaimment, LP-19 and LP-20
and open.
b. Close BWST outlet valves, LP-21 and LP-22, to prevent pumping BWST dry.

9. Thfottle LPI valves L&I‘Z\and LP-14 to prevent pump cavitatiom.

10. ‘If only one LPI;‘%&Q is dperable,’continue cooldown in "piggyback" mode
until the second LPI pump is operable.

11. When two LPI pumps are operable, align one pump in DHR mode and continue
operating the other pump in "piggyback" mode.

.12, After DHR system flow has been greatef than 1000 gpm in each injection
line for at least 20 minutes, terminate HPI.

13. Isolate Contaimment Penetration of major lines.

a. EEQEE the following valves to isolate the steam generators:

Valves OTSG 'A' 0TSG 'B'’

Main FW Block FDW-31 FDW-40

Startup FW Block FDW-33 FDW-42

EFW Control FDW-315 FDW-316

Turbine Bypass Block : MS-17 MS-26

MS Line to Aux. Steam MS-24 MS-33

MS Line to FW Turbine MS-35 ' MS-36

MS Line to SSRH ' MS-79 MS-76

b. Stop EFW pumps and close EFPT steam supply valves MS-82 and
MS-84.

14. Close PORV block valve, RC-4.

'15. Continue with unit shutdown per OP/3/A/1102/10,>while performing the
following steps.

CP-101
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Continue LPI cooling until further instructions are given.

Measure the pH and aad appropriate caustic to coolant per OP/1104/30.~
within 30 minutes after switchover to recirculation mode of core cooling.
Adjust the pH to a range of 7.0 to 8.0 within 24 hours.

Sample the RCS fluid for boron concentration to ensure that the RC is not
Return two RB cooling faqi to full speed, when RB pressure decreases to

Secure the R§Q§‘§=y System when RB pressure decreases to atmospheric
pressure or system has operated a minimum of 80 hours. Spray system
may be run longer to aid in removing airborne iodine.

Monitor the Hydrogen level in the RB. Start the RB Hydrogen Purge System

a) VRack in breakers on LP-103 and LP-14 and open these valves.
b) If unable to verify flow through LP-103 and LP-104, OPEN LP-3, LP-2,

LP-1, LP-108, and LP-109 and verify flow through this line.

Ccp-101

16,
17.
18.
being diluted.
19.
10 psig. &
20.
21. .
per OP/0/A/1104/29.
22. Within 24 hours,
DATE:
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CP-102

NORMAL COOLDOWN

Check RC flow condition

1.0 If any RCPs are running, go to step 2.0, otherwise continue.
1.1 If natural circulation is in progress and RCPs can be started (refer to
OP/3/A/1103/06, RCP Operation) do so, otherwise continue.

1 of 2 OTSGs in service

2.0 If 2 OTSGs are in g&lce, go to 0P/3/A/1102/10 Otherwise continue.

Cooldown with dr unrecoverable)

3.0 Feed the dry OTSG with approximately 100 gpm through the main FW nozzles.,

3.1 Calculate the existing tube to shell AT for the dry OTSG:

0TSG Shell T/C
AT = —— =~ Teold

F This value must not exceed #60 F

AT

3.2 When the AT, as determined in step 5.0 above, is < 60 F, open the bypass
valQes on the operable OTSG and commence cooldown. DO NOT exceed 60F
AT tube to shell on the dry OTSG.

3.3 1f reactor coolant flow is by natural circulation, use the PORV to

depressurize the RCS.

3.4 Continue with OP/3/A/1102/10.

CP-102
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CP-103

Transient termination following an occurrence that leaves the RCS saturated

with OTSGs removing heat

1. Verify:
a. RCS saturated using core exit T/Cs.
b. HPI is maintaining RCS inventory.
c. OTSG remains pressurized above 150 psig.
d. RCS is in natural ciyuclation.
e. OTSG levels are ‘i maintained approximately 95%.

]
f. CFTs have .xptied.
’ [ 3

2. Begin cooldoJSbof RCS by increasing OTSG steaming.

3. Verify that OTSGs continue to provide a heat sink for the RCS by remaining
pressurized and core exit T/Cs decrease as OTSG pressure is lowered.

4, Continue saturated cooldown by decreasing OTSG pressure.

5. I1f the RCS does not cooldown as the OTSGs are depressurized, bump an RCP to
re—establish heat transfer via Natural Circulation.

6. If the pump bump does not establish natural circulation, then go to CP-104
Step 1.

7. 1f the RCS becomes subcooled at any time, by comparing both exit T/Cs and
hot leg RTIDs, start an RC pump (preferrabiy RCP Bl or B2).

8. If the RCS remains subcooled after starting the RC pump, go to CP-105, other-
wise continue.

9. If for any reason the RCS becomes superheated, proceed to Section ICC.

10. If the RCS becomes subcooled during the Natural Circulation cooldown, go to
CP-105, otherwise continue.

cp-103
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Isolate CF tanks when RCS pressure reaches 700 psig.
When LPI flow has been in excess of 1000 gpm in each injection line for

at least 20 minutes, stop HPI pumps if running and continue, otherwise

When BWST Level drops to approximately 6 feet or BWST LO-LO-LEVEL alarms
(minimum time 1/2 to 1 hour) transfer LPI suction to reactor building sump.

When the following valve manipulations are made, manual override buttons
a) Verify RB qﬂig uction valves, outside contaimment, LP-19 and LP-20
b) Close BWST outlet valves, LP-21 and LP-22, to prevent pumping BWST

Continue with unit shutdown per OP/3/A/1102/10.

If the conditions of Step 12 are not met before the BWST level drops to

approximately 6 feet or BWST LO-LO-Level alarms (minimum time 1/2 to 1 hour),

align HPI system to take suction from the reactor building sump using the

LPI system to provide HPI pump suction.

a) Verify RB sump suction valves LP-19 and LP-20 are open.

b) Verify MU pump suction crossover valves, HP-98, HP-99 and HP-100
c) Verify running or start LPI pumps LP-3A and LP-3B.

d) Open LP-15 and LP-16, LPI discharge to MU pump suction.
e) Close BWST outlet valves, LP-21 and LP-22 to prevent pumping BWST

Continue in this HPI/LPI "piggyback" mode until RCS preséure is 250 psig.

\\

CP-103

11.
12.
go to Step 15.
13.
L ]
must be depressed. .‘
are operi.“
dry.
14.
15.
are open.
dry.
16.
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17.

18.

19.

20.

21.

22.

23.

Maintain 250 psig and continue cooldown until adequate subcooling
margin is established.
When Adequate Subcooling Margin is established, continue with Steps 19
through 23.
If only one LPI pump is operable, continue cooldown in "piggyback"
méde untii the second LPI pump is operable.
When two LPI pumps are operable, align one pump in DHR mode and continue
operating the other Qtlnp\in "piggyback' mode.

° :
Throttle HPL t*bhoximately 150 psig and aligﬂ second LPI pump in LPI
mode.-
After DHR system flow has been greater than 1000 gpm in each injection
line for at least 20 minutes, terminate HPI.

Continue with unit shutdown per OP/3/4/1102/10.

CP-103
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CP-104

Transient Termination Following an Occurrence that Leaves the

RCS Being Cooled by HPI Cooling

1f RC pumps are running, go to step 3. Otherwise continue,

As long as NO RC pumpé are operating, the RC pressure/temperature
combination shall be kept within the no forced flow region of
Figure 2.

a) Determine the RC t?ﬂgerature by averaging the five highest

3 . 3
incore thermocQyple temperature readings.

]
- b) When adé"ate subcooling margin is.obtained, continually

reduce the HPI flow rate to maintain the P/T limits of )
Figure 2.
¢) As soon as RC pressure/temperature is below the maximum limit
of the DHRS, start the DHRS and maintain the RC pressu:e/temperature
within the limits of the DHRS.
d) Continue at step 3.
Verify PORV open.
HPI pumps are running at sufficient flow to maintain the core in
saturated or subcooled conditions. Refer tblFigure 2 for NDT limits.
Isolate CF Tanks when RCS pressure decreases to 700 psig.
If at any time the satgrated RCS becomes subcooled but voids are still
trapped in high points of loops, or if heat transfer to OTSGs is re-

stored, or HPI capacity exceeds leak, then follow Steps 19 through 31.

CP-104
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When LPI flow has been in excess of 1000 gpm in each injection line

for at least 20 minutes, stop HPI pumps is running and continue;

When BWST Level drops to approximately 6 feet or BWST LO-LO-LEVEL
alarms (minimum time 1/2 to 1 hour) transfer LPI suction to reactor
building sump. When the following valve manipulations are made,’
manual override buttons must be depressed.

a) Verify RB sump sifgﬁsn valves, outside contaimment, LP~19 and
. ®

. b) Close B <§;t1et valves, LP-21 and LP-22, to prevent pumping

Continue with unit shutdown per OP/3/A/1102/10.

If the conditions ofnSteé'6 are.not met before the BWST level drops

to approximately 6 feet or BWST LO-LO-Level alarms (minimum time 1/2
to 1 hour)} align HPI system to take suction from the reactor building
sump using the LPI system to provide HPI pump suction.

a) Verify RB sump suction valves LP-19 and LP-20 are open.

b) Verify MU pump suction crossover valves, HP-98, HP-99, and HP-100

¢) Verify running or start LPI pumps LP-3A and LP-3B.
d) Open LP-15 and LP-16, LPI discharge to MU pump suctionm. .
e) Close BWST outlet valves, LP-21 and LP-22 to prevent pumping

Continue in the HPI/LPI "piggyback" mode until RCS pressure is

CP-104

7.
otherwise go to Step 10.
8.
LP-20 are
BWST dry.
9.
10.
are open.
BWST dry.
11,
250 psig.
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Maintain 250 psig and continue cooldown until adequate subcooling
When adequate subcooling margin is established continue with Steps 14

I1f only one LPI pump is operable, continue cooldown in '"piggyback"
mode until the second LPI pump is operable.
When two LPI‘pumps are operable, align one pump in DHR mode and
continue operating th‘k;gier pump in "piggyback” mode.

°
Throttle HPI tz’ rp¥Oximately 150 psig and align second LPI pump
After DHR system flow has been greater than 1006 gpm in each

injection line for at least 20 minutes, terminate HPI.

Continue with unit shutdown per OP/3/A/1102/10.

a. RCS subcooled using core exit thermocouples; if not, ensure maximum
HPI flow per Figure 1.
b. RCPs ready for restart; if not, try to get at least one RCP ready for

¢. OTSG levels being maintained at 95Z; if not, attempt to restore FW
and increase levels to 95%.

Continue with following steps.

Has natural circulation been established by:

a. Thot and exit core T/Cs (average of 5 highest) becoming

subcooled and decreasing.

b. Thot - T.o14 less than 50F.

CP-104

12.
margin is established.
13.
through 17.
14.
15.
16
in LPI mode.
17.
18.
19. Verify the following:
restart.
20.
DATE:

3-2-81 : PAGE 47




BABCOCK & WILCOX

BWNP-20007 (6-76)

NUCLEAR POWER GENERATION DIVISION A ,NUMBER

TECHNICAL DOCUMENT o - 74-1123397-00

21. If RCS becomes subcooled and natural circulation is established, go
té CP-105, otherwise continue.

22. Depressurize OTSGs by an amount that would reduce secondary Tga¢ by
approximately 50F lower than the core exit thermocouple temperature.

23. 1If natural ciruclation is established, go to CP-105. Otherwise continue.

24. Bump RC pump, which is capable of being started, in a loop with level
in the OTSG. |

25. Allow RCS pressure teﬁéxﬁsilize.

26. If natural cire’%ét on is established, go to CP-105.
I1f natural czggulation is not established, continue.

27. Repeat Steps 20 through 22 for operable RCPs that have not been

' bumped; Allow 15 minutes between pump bumps. If all operable RCPs

have been bumped and heat transfer has not been re-established,
continue with Step 28.

28. Depressurize OTSGs by an amount that would reduce secondary Tg,¢ by
approximately 50F lower than the core exit thermocouple temperature.

29, 1If natural circulation has been established, go to CP-105; other-
wise continue.

BQ. If at least one hour has past since reactor trip and any RCPs are
capable of being started, start one RCP preferably in a loop with
OTSG level greater than 30".

31. 1If RCS remains subcooled, go to CP-105. 1If RCS remains saturated,
continue cooldown per Steps 1 through l4. |

CP-104
DATE: 3-2-81 PAGE 48

EARTINT




mu m S AR .E m SR e
' - [

BWNP-20007 (6-76)

BABCOCK & WILCOX ’ » . NUMBER

NUCLEAR POWER GENERATION DIVISION

TECHNICAL DOCUMENT | ] | B ‘74-1123297.-00

CP-105

Transient Termination Following An Occurrence

That May Require Pressusrizer

Recovery or Solid Plant

Cooldown

Determination of Pressurizer Conditions

1.0
2.0
3.0

4.0

5.0

If there is a bubble in the pressurizer, go to CP-102; otherwise

cotntinue. \

Adjust HPI and/or qgggip flow to maintain adequate subcooling margin in the

RCS. ‘Q}‘!\

Close or verify closed PORV and PORV block valve (RC=4).
Establish letdown flow.

Control at adequate subcooling margin with HPI and/or makeup and letdown

flow.

Try and Establish a Pressurizer Bubble

6.0 Turn on all available pressurizer heaters.

6.1 ﬁonitorvthe increase in pressurizer water temperature until pressurizer
temperature reaches saturation for the existing RC pressure. At this point,
a bubble will be formed.

6.2 Shift supervisor should determine whether or not to try to establish a
bubble in the pressurizer (a leak in the pressurizer will slow the temperature
rise and may stop it entirely) or proceed with solid plant cooldown, step
7.0.

6.3 When a bubble is established in ﬁhe pressurizer, lower'pressurizer level
to approximately 220 inches.

6.4 Go to CP-102.

Cp-105
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Solid Plant Cooldown

7.0 Using Figure 1 determine maximum allowable flow rate for each operable
HPI pump. Record the total available flow rate here. GPM.

7.1 Subtract the present HPI flow rate from the flow rate determined in step
7.0. |
( GPM from 7.0 - ( GPM HPI flow) = GPM

7.2 Stop letdown.

7.3 Increase the HPI flow u‘tg‘\SOF subcooling margin is attalned or until
the additional HP&ﬂ}:z equals the amount determined in step 7.1, which-
ver is less.

7.4 Using small incremental steps, open the turbine bypass valves to attain
a cooldown rate such that adequate subcooling margin is not violated.

7.5 TFurther adjustment of HPI flow and turbine bypass valve position should
be accomplished so as to maximize the cooldown rate while maintaining
adequate subcooling margin.

7.6 Contimue cooldown while attending to overall plant cooldown per OP/3/A/
1102/10.

P-105
DATE:

>2-81 : PAGE 50




BWNP-20007 (6-76)

BABCOCK & WILCOX

NUCLEAR POWER GENERATION DIVISION . ,NUMBER

TECHNICAL DOCUMENT | 74-1123297-00

CP-106

Cooldown Following I1CC

Transient termination following possible fuel damage with cooling being sup-

plied by LPI system with/without primary to secondary heafAtransfer.

1.0 If RCPs are running, decrease to two (2) RC pump operation (onme per
Loop).

2.0 Isolate the core flood tanks.

3.0 1If using' turbine driv?&d?, do not reduce OTSG pressure less than

. o .
psig untim motor driven EFWP is available.

4.0 When LPI flo;ghas been in excess of 1000 gpm in each injection lines for
at least 20 minutes, stop HPI pumps if running and continue with 5.0;
Otherwise, go to.step 8.0.

5.0 When BWST level drop§ to approximétély 6 feet or BWST LO-LO-LEVEL
alarms (minimum time 1/2 to 1 hour) transfer LPI suction to reactor
building sump. When the following valve manipulations are made, manual

override push buttons must be depressed.

a) Verify RB sump suction valves, outside contaimment, LP-19
and LP-20 are open,

b) Close BWST outlet valves, LP-21 and LP-22, to prevent pumping BWST
dry. »

6.0 Stop the remaining reactor coolant pumps.

7.0 Continue LPI cooling until further instructions are given.

8.0 If primary temperature can be controlled by steaming the OTSG(s) go
to Step 13, otherwise, continue at Step 9.0.

9,0 Ensure maximum HPI flow.

cp-106
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10.0

9.1 Throttle HPI flow only as necessary to prevent exceeding NDT
limits.

Stop the reactor coolant pumps.

11.0 When the BWST level reaches the LO-LO-LEVEL alarm, align HPI system

12.0

13.0

14.0

15.0

16.0

to take suction from the reactor building sump using the LPI system

to provide HPI pump suctiom.

a) Verify RB sump suction valves, LP-19 and LP-20 are open.
b) Verify MU pump Slﬁ &n crossover valves, HP-98, HP-99, and HP-100
are open.,

c) Verify w%g or start LPI pumps LP-3A and LP-3B.

d)  Open LP-M and LP-16, LPI discharge to MU pump suction.
e) Close BWST outlet valves, LP-21 and LP-22 to prevent pumping
BWST dry.

Continue in this mode of cooling unt11 further instructions are given.
Cooldown the RCS by steamlng the operable OTSGs while maintaining ECCS
flow.

Throttle HPI flow to prevent exceeding NDT limits.

Close the PORV and cycle as necessary to maintain less than 150 psig
RCS pressure.

When the BWST level reaches the LO-LO-LEVEL alarm, align HPI system to
take suction from the reactor buiiding sump using the LP1 system to
provide HPI pump suction. |

a) Verify RB sump suction valves, LP-19 and LP-~20 are open.
b) Verify MU pump suction crossover valves, HP-98, and HP-99, and

HP-100 are open.

CP-106

DATE:

3-2-81 PAGE 52




«m

‘BWNP-20007 (6-76)

BABCOCK & WILCOX

NUCLEAR POWER GENERATION DIVISION

TECHNICAL DOCUMENT S 74-1123297-00

NUMBER

¢) Verify running or start LPI pumps LP-3A and LP-3B.
d) Open LP-15 and LP-16, LPI discharge to MU pump suction.
e) Close BWST outlet valves, LP-21 and LP-22 to prevent pumping BWST

dry.

"17.0 Continue in this mode of cooling until further instructions are given.

A
s
Q

CP-106
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Section ICC

Follow-up Actions for Inadequate Core Cooling
Follow the subcooling rule:
Start HPI if not already in operation:
a) Ensure maximum HPI flow per Figufe 1.
b) If HPI flow cannot be verified in both loops, open the cross-
connect valve for the HPI header.

If LPI is delivering flow, increase LPI flow to maximum.

Ensure OTSG levels ar§k55greasing toward, or at approximately 90-95%

[ ] .
Depressurize‘atsc(s) while maintaining level(s) to achieve secondary

T-sat approximately 100F lower than incore thermocouple temperature

Ensure CFT isolation valves are open.

Detefmine RCS temperature using an average of the highest incore
thermocouple readings (average the five highest) and take actions
depending on which region is indicated on Figure 3.

6.1 If in region #1, incore thermocouple temperature < saturation,

6.2 1If in region #2, incore thermocouple temperature is greater than
saturation but less than curve #1 Figure 3, continue steps 1.0

through 5.0 above.

6.3 If in region #3, incore thermocouple temperature is > curve #1
but less than curve #2 Figure 3, go to step 7.0.

6.4 If in Region #4, incore thermocouple temperature .= curve #2

Figure 3, go to step 8.0.

If RC pumps are not operating, start one pump per loop (if possible).

Do not override normal RC pump interlocks.

Section ICC

l BABCOCK & WILCOX
'l 1.0
ll 2.0
3.0
®
l on the operate @ '
ll 4.0
. and maintain this AT,
5.0
II 6.0
l go to CP-103.
ll 7.0
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8.0

7.1 Depressurize operating steam generator(s) as rapidly as possible
to 400 psig or further if necessary to achieve a 100F decrease

in secondary T-sat.
7.2 1f primary to sécondary heat transfer is not established:
a) Open PORV and leave open.
b) Allow RCS to depressurize until HPI/LPI/CFTs return inéoré
thermocouple temperatures t§ saturation.
c) Go to @—1042-.\ |
7.3 1f primary te‘ig ndary heat transfer is established:
a) Cyc“ V as necessary ‘to maiptain RCS pressure 25-50 psi
greater than OTSG pressure.
b) Go to CP-103.
If‘possible, start all RC pumps. Starting interlocks should be defeated
if necessary.
a) Do not defeat the overload trip circuit.
b) 1If CCW is lost and not restored to the motor within 30 minutes,
trip the RC pump.

8.1 Depressurize the oﬁerative steam generator(s) as quickly as possible
to the minimum steam pressure necessary to power the steam driven
emergency feedwater pump.

8.2 Open the PORV and leave open.

8.3 Depressurize the RCS until LPI restores core cooling.

8.4 Once incore therm@couple temperature returnsto the saturation

| temperature for the existing RCS pressure, go to CP-106.

Section ICC
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Figure 1 HPI FLOW VS. RC PRESSURE
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Figure 3 CORE EXIT FLUID TEMPERATURE FOR
INADEQUATE CORE COOLING
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