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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Braidwood Station, Units 1 and 2
Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457

Byron Station, Units 1 and 2
Facility Operating License Nos. NPF-37 and NPF-66
NRC Docket Nos. STN 50-454 and STN 50-455

Subject: Supplemental Information Supporting License Amendment Request Regarding
Low Temperature Overpressure Protection and Loss of Decay Heat Removal

References: 1. Letter from J. L. Hansen (Exelon Generation Company, LLC) to U.S. NRC,
"License Amendment Request Regarding Low Temperature Overpressure
Protection and Loss of Decay Heat Removal," dated June 29, 2010

2. NRC Generic Letter 88-17, "Loss of Decay Heat Removal," dated
October 17, 1988

3. Letter from M. J. David (U.S. NRC) to M. J. Pacilio (Exelon Nuclear),
"Braidwood Station, Units 1 and 2, and Byron Station, Unit Nos. 1 and 2 -
Supplemental Information Needed for Acceptance of Requested Licensing
Action Re: Low Temperature Overpressure Protection (TAC Nos. ME4194,
ME4195, ME4196, and ME4197)," dated August 5, 2010

In Reference 1, Exelon Generation Company, LLC (EGC) requested an amendment to Facility
Operating License Nos. NPF-72 and NPF-77 for Braidwood Station, Units 1 and 2, and Facility
Operating License Nos. NPF-37 and NPF-66 for Byron Station, Units 1 and 2. The proposed
change revises Technical Specifications (TS) 3.4.12, "Low Temperature Overpressure
Protection (LTOP) System," to correct an inconsistency between the TS, and implementation of
procedures and administrative controls for Safety Injection (SI) pumps required to mitigate a
postulated loss of decay heat removal during mid-loop operation as discussed in NRC Generic
Letter (GL) 88-17, "Loss of Decay Heat Removal," (i.e., Reference 2).
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In Reference 3, the NRC provided the resuits of the acceptance review of the license
amendment request. The NRC concluded that supplemental information is needed to enable
the NRC to make an independent assessment regarding the acceptability of the proposed
amendment request in terms of regulatory requirements and the protection of public health and
safety and the environment. The NRC requested that EGC supplement the application to
address the information requested by August 24, 2010. In response to this request, EGC is
providing the attached information.

EGC has reviewed the information supporting a finding of no significant hazards consideration,
and the environmental consideration, that were previously provided to the NRC in Attachment 1
of Reference 1. The additional information provided in this submittal does not affect the bases
for concluding that the proposed license amendment does not involve a significant hazards
consideration. In addition, the additional information provided in this submittal does not affect
the bases for concluding that neither an environmental impact statement nor an environmental
assessment needs to be prepared in connection with the proposed amendment.

There are no regulatory commitments contained in this letter. Should you have any questions
concerning this letter, please contact Mr. Kenneth M. Nicely at (630) 657-2803.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the
24th day of August 2010.

Respecifully

Jéffreyl. Hansen
Manager - Licensing

Attachments:
1. Response to Request for Supplemental Information
2. Applicable Procedures

cc: NRC Regional Administrator, Region lli
NRC Senior Resident Inspector — Braidwood Station
NRC Senior Resident Inspector — Byron Station
lllinois Emergency Management Agency — Division of Nuclear Safety



ATTACHMENT 1
Response to Request for Supplemental Information

NRC Request 1

Please identify all operator manual actions that will be added, deleted, or changed to support
the proposed license amendment.

Response

The proposed change is necessary to correct an error that was introduced into the Technical
Specifications (TS) during the conversion of the Braidwood Station and Byron Station TS to the
Improved Technical Specifications (ITS) in 1998. Specifically, prior to the conversion to the ITS,
Current Technical Specifications (CTS) 3.5.4.1 required all Safety Injection (SI) pumps to be
inoperable in Mode 5 with pressurizer level greater than 5 percent, and in Mode 6 with
pressurizer level greater than 5 percent and the reactor vessel head resting on the reactor
vessel flange. In addition, prior to the conversion to the ITS, CTS 3.5.4.2 required at least one
S| pump and flowpath, or an adequate Reactor Coolant System (RCS) hot side vent, to be
available in Modes 5 and 6 with pressurizer level less than or equal to 5 percent.

The ITS conversion documents indicate that the requirements of CTS 3.5.4.1 were incorporated
in TS 3.4.12. However, during this process an error was introduced into the TS because the
Applicability dependence on pressurizer level was not incorporated in TS 3.4.12. This error was
not recognized until some time after implementation of the ITS amendments at Braidwood
Station and Byron Station. The procedural actions that were implemented in response to
Generic Letter 88-17, associated with the use of an S| pump, to mitigate a loss of decay heat
removal event were not changed during implementation of the ITS amendments. Therefore, the
allowance to use an S| pump was not removed from procedures. The proposed change
corrects the error that was introduced into the TS during the conversion to ITS.

There are no operator manual actions required to be added, deleted, or changed to support the
proposed license amendment. The operator actions that were previously added to station
procedures in response to Generic Letter 88-17, associated with the use of an SI pump, remain
adequate to support the proposed change to correct the errorin TS.

NRC Request 2

What cues are provided to personnel that manual action(s) is/are required?

Response

Braidwood Station and Byron Station have abnormal operating procedures that provide actions
required to remove decay heat in the event that cooling by the Residual Heat (RH) system is
lost during Modes 4, 5, and 6. Section B, "Symptoms or Entry Conditions," of the procedures,
which are provided in Attachment 2, list several control room annunciators and symptoms that
may cause entry into the abnormal operating procedure. These are the cues that indicate
manual actions are required.
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ATTACHMENT 1
Response to Request for Supplemental Information

NRC Request 3

What cues are provided to personnel that the proposed action(s) is/are no longer required?

Response

The proposed change allows, for the purpose of protecting the decay heat removal function, use
of one or more S| pumps to inject into the RCS in Mode 5 and Mode 6 when the reactor vessel
head is on provided pressurizer level is < 5 percent. Existing station procedures, which are
provided in Attachment 2, specify the actions to take in the event cooling by the RH system is
lost (i.e., a loss of decay heat removal). Step 10 of the procedure requires operators to
determine the applicable cooling method based on Table A, "Determination of Effective RCS
Cooling Methods."

The specific actions associated with use of an Sl pump as the cooling method (i.e., SI Pump Hot
Leg Injection) are listed in Attachment E, "SI Pump Hot Leg Injection," of the procedure. The
last step of Attachment E requires continued attempts to restore RH cooling, and when an RH
train becomes available, the Sl system is returned to normal and Attachment E is exited. The
abnormal operating procedure is exited if RCS temperature is stable or dropping, and RCS level
is greater than 393.4 feet or 393.5 feet for Braidwood and Byron, respectively.

Therefore, the cues that are provided to personnel that the proposed actions are no longer

required include: (1) restoration of RH cooling, (2) stable or dropping RCS temperature, and
(3) RCS level greater than 393.4 feet or 393.5 feet.

NRC Request 4

What administrative controls exist to assure that, when the action(s) is/are no longer required,
the plant configuration is put in the correct configuration for the plant status?

Response

As stated in the response to NRC Request 3, the last step of Attachment E of the abnormal
operating procedure for loss of RH cooling requires the Sl system to be returned to normal
when an RH train becomes available.

NRC Request 5

Please describe any changes to procedures needed to support the proposed license
amendment.

Response

No changes to procedures are needed to support the proposed license amendment. The
procedures provided in Attachment 2 currently specify the actions necessary to use an Sl pump
to mitigate a loss of decay heat removal event, in accordance with Generic Letter 88-17.
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ATTACHMENT 1
Response to Request for Supplemental Information

NRC Request 6

Please describe any changes to controls or displays (including the Safety Parameter Display
System) needed to support the proposed license amendment.

Response

No changes to controls or displays are needed to support the proposed license amendment.

NRC Request 7

Please describe any changes to training needs to support the proposed license amendment.

Response

No changes to training needs are necessary to support the operator actions needed to use an
S| pump to mitigate a loss of decay heat removal event. Licensed operators will continue to
receive training on the abnormal operating procedures for loss of RH cooling as part of the
licensed operator training programs. However, general training is routinely provided to licensed
operators to ensure awareness of license amendments that have been issued by the NRC.

NRC Regquest 8

Please describe any changes to staffing or qualification needed to support the proposed license
amendment.

Response

No changes to staffing or qualification are needed to support the proposed license amendment.
Response to loss of RH cooling events is accomplished with the existing Operations staff.

NRC Request 9

What has been or will be done to assure that any new or changed human actions can be done
in the environment that will be present, and within the time limits of the relevant scenario(s)?

Response

As discussed in the response to NRC Request 1, there are no operator manual actions required
to be added, deleted, or changed to support the proposed license amendment.

NRC Request 10

If applicable precedents exist, has an operating experience review been done?
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ATTACHMENT 1
Response to Request for Supplemental Information

Response

As discussed in Reference 1, the NRC previously granted a license amendment for Braidwood
Station and Byron Station (i.e., Reference 2) to allow use of an S| pump in Mode 5 and in
Mode 6 when the reactor vessel head is on and with pressurizer level is < 5 percent.

In addition, the TS for other pressurized water reactors in the U.S. nuclear power industry have
been reviewed. TS 3.4.12 for Callaway Plant, Unit No. 1, (i.e., ADAMS Accession Number
ML053110040) contains wording similar to the proposed license amendment. Specifically, the
Callaway Plant TS includes a Note that states:

One or more safety injection pumps may be made capable of injecting in MODES 5
and 6 when the RCS water level is below the top of the reactor vessel flange for the
purpose of protecting the decay heat removal function.

As stated in Reference 3:

Callaway used the flange elevation as the water level reference in the applicability for
both new specifications. Byron/Braidwood Station decided to use five percent
pressurizer level as the reference water level. The reason for this difference is that
under various circumstances, the water level may need to be raised or lowered several
times when the level is at the flange elevation. If the flange elevation was used as the
reference level, operators would have to rack the breaker in or out (to make the SI pump
either available or inoperable) each time the level was moved above or below the flange.
Fewer plant activities that require level changes occur at a pressurizer level of five
percent. This level will still provide the necessary surge volume in the pressurizer while
minimizing the burden on operations.

TS 3.4.12 for Wolf Creek Generating Station, Unit 1, (i.e., ADAMS Accession Number
ML052720315) also contains a similar Note that states:

One or more safety injection pumps may be capable of injecting into the RCS in

MODES 5 and 6 when the RCS water level is below the top of the reactor vessel flange
for the purpose of protecting the decay heat removal function.

NRC Request 11

Please describe any increase in work load that will occur with the proposed licensed
amendment.

Response

There is no increase in work load that will occur with the proposed license amendment. As
discussed above, requirements to use an S| pump to mitigate a loss of RH cooling are
contained in existing abnormal operating procedures. Licensed operators are trained to use the
abnormal operating procedures as part of the licensed operator training programs, which use a
systems approach to training.
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ATTACHMENT 1
Response to Request for Supplemental Information

NRC Request 12

Please describe any new scheduling constraints or new surveillance requirements due to the
proposed license amendment.

Response

No changes to staffing are needed to support the proposed license amendment; therefore, there
are no new scheduling constraints. In addition, there are no new surveillance requirements
needed to support the proposed license amendment. During the conversion of the Braidwood
Station and Byron Station TS to the ITS, the requirements associated with maintaining
availability of an S| pump for the decay heat removal function was relocated to Section 3.5.a of
the Technical Requirements Manual (TRM). The existing TRM Surveillance Requirements are
adequate to ensure availability of an S| pump and flow path when in Modes 5 and 6 with
pressurizer level < 5 percent, when required.

NRC Request 13

Please provide all procedures related to the proposed license amendment.

Response

The abnormal operating procedures that provide actions required to remove decay heat in the
event that cooling by the RH system is lost during Modes 4, 5, and 6 are provided in
Attachment 2.

References

1. Letter from J. L. Hansen (Exelon Generation Company, LLC) to U.S. NRC, "License
Amendment Request Regarding Low Temperature Overpressure Protection and Loss of
Decay Heat Removal," dated June 29, 2010

2. Letter from S. P. Sands (U.S. NRC) to T. J. Kovach (Commonwealth Edison Company),
"Issuance of Amendments (TAC Nos. 76715, 76716, 76717 and 76718)," dated
August 31, 1990

3. Letter from T. K. Schuster (Commonwealth Edison Company) to T. E. Murley (U.S.

NRC), "Application for Amendment to Facility Operating Licenses NPF-37/66 &
NPF-72/77 — Implementation of Generic Letter 88-17," dated January 31, 1990
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ATTACHMENT 2
Applicable Procedures

Contents

Braidwood Procedure 1BwOA PRI-10, "Loss of RH Cooling Unit 1," Revision 105
Braidwood Procedure 2BwOA PRI-10, "Loss of RH Cooling Unit 2," Revision 103
Byron Procedure 1BOA PRI-10, "Loss of RH Cooling Unit 1," Revision 104

Byron Procedure 2BOA PRI-10, "Loss of RH Cooling Unit 2," Revision 104



REV.

105 LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

PURPOSE

This procedure provides actions required to remove decay heat in

the event RH System cooling is lost during Modes 4, 5, or 6.
SYMPTOMS OR ENTRY CONDITIONS
1) The following annunciators may cause entry into this procedure:
o RH PUMP TRIP, (1-6-Al)
o RH SUCT PRESS HIGH, (1-6-A3)
o RH PUMP 1A (B) DSCH PRESS HIGH, (1-6-Bl1,B2)
o RH PUMP 1A (B) DSCH FLOW LOW, (1-6-C1,C2)
o RH PUMP 1A (B) CC FLOW LOW, (1-6-D1,D2)
o RH HX CC WTR FLOW HIGH LOW, (1-2-A6)
o RC SYSTEM COLD PRESS HIGH, (1-12-D4)
o RC PRESS HIGH AT LOW TEMP PORV OPEN, (1-12-C4)
o CC PUMP TRIP, (1-2-A4)
o CC SURGE TANK LEVEL HIGH LOW, (1-2-A5)
o CC PUMP DSCH HDR PRESS LOW, (1-2-Bb)
o REACTOR VESSEL LEVEL LOW, (1-6-B3)
2) The following symptoms may cause entry into this procedure:
0 Oscillating RH pump amps
o Fluctuating RH Pump discharge pressure
0 Excessive RH Pump noise or vibration
o Fluctuating letdown flow when on RH letdown
o Dropping PZR level
o Dropping Reactor vessel level
0 Rising RCS temperature
o Rising RH system temperature
3) This procedure may be entered from:
o 1BwFR-C.3, RESPONSE TO SATURATED CORE COOLING, Step 1

o 1BwOA ELEC-2, LOSS OF INSTRUMENT BUS, when an alternate means

of cooling is required
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
Step 2 (continued)
o 1BwOA PRI-6, COMPONENT COOLING MALFUNCTION
o 1BwOA SEC-4, *LOSS OF INSTRUMENT AIR,
o Inability to reduce RCS temperature while shutdown
o Loss of RH System while operating in Modes 4, or 6
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

I e A A db b b b b i d d S A S S b b i i e d A S S S b b i i i d d G A I i b b 4

conditions

X % X X o o X X

1 CHECK RH SYSTEM OPERATION:

RH pumps

Operating RH pump parameters -

- ANY RUNNING

STABLE:

RCS temperature -

RH letdown flow

RH pump amps

RH disch pressure

RH disch flow
Reactor Vessel level

RH pump noise/vibration

STABLE OR

DROPPING

d. RETURN TO procedure and step

in

effect

NOTE
With this procedure in effect,
Station Director shall:

*
*
*
*
e Evaluate for Emergency Plan *
*
*
*

the

e Perform a risk assessment
P i b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b ¢

GO TO sStep 2

Attempt to stabilize RH
system operation:

(Next Page).

o0 Reduce RH pump flow.

o Raise RCS level by
raising charging flow
and/or reducing letdown
flow.

IF RH pump parameters do
not stabilize,

THEN trip the affected RH
pump.

GO TO Step 2

Verify sufficient flow
through RH HX:

(Next Page).

1) Verify proper operation
of RH flow control
valves:

o 1RH606/RH618
o 1RH607/RH619

2) Verify sufficient CC
flow through RH HX.

IF CC system is
adversely affecting RH
HX operation,

THEN perform

1BwOA PRI-6,

COMPONENT COOLING
MALFUNCTION, while
continuing with this
procedure at Step 2
(Next Page).
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2 VERIFY POWER TO 4KV ESF BUSES:

a. ESF Buses - BOTH ENERGIZED:

e Bus 141
e Bus 142

3 MAINTAIN RCS LEVEL:

a. RCS level - STABLE

b. Control charging and letdown to

maintain desired RCS level

. Restore power to the

affected ESF bus per
1BwOA ELEC-3, LOSS OF 4KV
ESF BUS, while continuing
with this procedure.

. Check for leaks while

continuing with this
procedure.
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
L i d b b db b b b b e b b b b I b db b b b b b b b b b b e b b b b b b b a4
* NOTE *
* CNMT closure should be established *
* while continuing with this *
* procedure. *

R R A b b b b b b S 2 2 g Ib Ib b b b b b b db dh  Sh Ib Ib b b b b db 2 db db Ib Ib (ab b b 4

4 EVACUATE NON-ESSENTIAL PERSONNEL
FROM UNIT 1 CONTAINMENT:

a. Initiate CNMT closure per 1BwOS
XPC-W1, UNIT 1 CONTAINMENT
PENETRATION STATUS WEEKLY
SURVETLLANCE

b. Announce evacuation over plant
page system:

e All Non-essential personnel -
EVACUATE UNIT 1 CONTAINMENT

c. Actuate Unit 1 Containment
Evacuation Alarm:

1) Place Containment Evacuation
Alarm control switch at
1PMO6J to - CNMT EVAC

d. Monitor containment conditions:

1) Notify Rad Protection to
monitor containment
conditions and provide
guidance on protective
clothing and equipment during
containment closure

2) Notify Rad Protection to
provide additional guidance
should RCS boiling point be
reached before containment
closure is completed
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
5 CHECK RCS CONDITIONS:

a.

C.

d.

RCS level: a. GO TO ATTACHMENT A
(Page 11).

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o 1LI-RYO46
o 1LI-RY049

_OR_

o Tygon level indication - AT
LEAST 393.4'

RCS wide range pressure - LESS b. Reduce RCS pressure to
THAN 360 PSIG: less than 360 PSIG:
e 1PI-403 o Solid Plant:

e 1PTI-405

O

Stop any dilution in progress

Suspend loading of irradiated
fuel assemblies

e Throttle letdown and
charging as necessary
to reduce RCS
pressure.

PZR Bubble:

e Manually initiate PZR
spray to reduce RCS

pressure:
o 1RY455B
o 1RY455C
o 1Cv8145
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
CAUTION

Starting redundant RH train prior to
determining the cause of the failure
of the first train may cause a
failure of the redundant RH train.

6 ESTABLISH RCS COOLING WITH IF redundant RH train is NOT
REDUNDANT RH TRAIN: available,
THEN attempt to restart the
a. Establish RCS cooling per RH train previously in
BwOP RH-6, PLACING THE RH service.

SYSTEM IN SHUTDOWN COOLING
IF neither RH train can be
restored,
THEN continue attempts to
restore either RH train.

GO TO step 8.
7 CHECK RCS CONDITIONS:
a. RCS temperature - STABLE OR a. GO TO step 8.
DROPPING
b. RCS level - GREATER THAN 393.4' b. GO TO ATTACHMENT A
(Page 11).

c. RETURN TO procedure and step
in effect

R R A A b b b b b b S 2 2 S Ib Ib b b b b b I db dh db Ib b b b b b 2 dh dh db Ib Ib b b b 4

* NOTE *
* RCFCs should be switched to slow *
* speed if containment pressure *
* reaches the SI setpoint. *

R R A A b b b b b b 2 2 2 S Ib Ib b b b b b b dh dh db Ib b b b b b 2 2 dh db Ib Ib I b b 4

8 VERIFY RCFCs RUNNING:

a. High speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in high
speed.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:

a. Check RH trains - ANY AVATLABLE: a. Continue at Step 10 (Next
Page) .
IF at anytime an RH train
becomes available,
THEN do Steps 9b and 9c.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. RETURN TO step 7 (Previous
Page)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10 SELECT APPLICABLE ATTACHMENT TO

ESTABLISH RCS COOLING:

a.

Determine applicable cooling
method per:

TABLE A (Next Page):

o

Steaming
Intact/Non-isolated SGs -
ATTACHMENT B (Page 27)

RCS Bleed and Feed -
ATTACHMENT C (Page 36)

Refuel Cavity to Fuel Pool
Cooling - ATTACHMENT D

(Page 59)

SI Pump Hot Leg
Injection - ATTACHMENT E

(Page 62)

Accumulator Injection -
ATTACHMENT F (Page 69)

RWST GRAVITY FEED -
ATTACHMENT G (Page 73)

—-END-
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

TABLE A

(PG 1 OF 1)

DETERMINATION OF EFFECTIVE RCS COOLING METHODS

1 REFER TO QU-AP-104 ATTACHMENT 1,

SHUTDOWN SAFETY EQUIPMENT STATUS

CHECKLIST FOR ESTABLISHING PRIORITIES:

COOLING MODE 4 MODE 5 MODE 6
METHOD
RCS is_|RCS not|RCS is REFUEL (ALL RCS 1is
intactd|intactd|adverse3|FLOODED|OTHER |adverse3
STATUS

ATTACHMENT B 4 4
Steam SGs yes yes N/A N/A N/A N/A N/A
(Page 28)

ATTACHMENT C

Bleed & Feed| yes yes yes yes yes yes yes
(Page 37)

ATTACHMENT D

Cavity-Pool N/A N/A N/A N/A yes N/A N/A
(Page 60

ATTACHMENT E 1 1

SI Hot Leg N/A N/A yes YES N/A yes YES
(Page 63)

ATTACHMENT F

Accum Injec yes yves yves yves yes yes yes
(Page 70)

ATTACHMENT G 2 2

Gravity Feed| N/A N/A yes N/A N/A yes N/A
(Page 74)

1. SI pump hot leg injection must be initiated as the primary
recovery method. Other methods may be used in conjunction
with ATTACHMENT E but not in place of it.

2. May be effective if RCS bleed path is at the hot leg elevation
or through the reactor head conoseals.

3. The RCS i1is ADVERSE if ALL of the following exist:

a. The RCS has a cold leg opening AND

b. The reactor vessel head is NOT removed AND

c. ALL RCS loops are blocked (loop stops closed or hot leg
nozzle dams are installed)

4. Steaming Intact/Non-isolated SGs is the preferred heat removal
method 1if the RCS is intact AND loops are NOT isolated.

5. The RCS is intact if PZR PORV (s), 1RY045, or reactor head
vents are open but can be isolated.

—-END-
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 1 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

1 CHECK IF RH PUMPS SHOULD BE

STOPPED:

a.

b.

RH pump - ANY RUNNING

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o 1LI-RYO46
o 1LI-RY049

_OR_

o Tygon level indication - AT

LEAST 393.4'

RH flow - LESS THAN 3000 GPM

RH pumps - NOT CAVITATING

RETURN TO procedure and step
in effect

GO TO Step 2 (Next Page).
Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .

Reduce RH flow to less
than or equal to 3000 GPM.

Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 2 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

2 ISOLATE LETDOWN AND KNOWN DRAIN
PATHS:

a. Close letdown orifice isol
valves:

e 1CV8149A
e 1CV8149B
e 1CV8149C

b. Close letdown line isol valves:

e 1CV459
e 1CV460

c. Close RH to CV Letdown Flow
Control Valve:

e 1CV128
d. Close RC Loop Drain Valves:

1RCB037A
1RC8037B
1RC8037C
1RC8037D

IR R R A b b b b b b S 2 2 S Ib Ib b b b b b I 4b dh db Ib Ib b b b b db dh db db Ib Ib (I b b 4

* NOTE *
* RCFCs should be switched to slow *
* speed if containment pressure *
* reaches the SI setpoint. *

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b I 2b  dh  db Ib Ib b b b b db dh db  db Ib Ib (I b b 4

3 VERIFY RCFCs RUNNING:

a. High speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in high
speed.
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REV. 105

UNIT 1

LOSS OF RH COOLING 1BwOA

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 3 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

CAUTION

shutdown margin.

Only borated water should be added
to the RCS to maintain adequate

4 CHECK RCS LEVEL:

a. RCS level: a.

o

b. RCS level: b.

o

RVLIS plenum region - LESS
THAN 37%

_OR_

Reactor Vessel level - LESS
THAN 393.4':

o 1LI-RYO46
o 1LI-RY049

_OR_

Tygon level indication - LESS
THAN 393.4'

RVLIS plenum region - LESS
THAN 27%

_OR_

Reactor Vessel level - LESS
THAN 392.4':

o 1LI-RYO46
o 1LI-RY049

_OR_

Tygon level indication - LESS
THAN 392.4"

GO TO Step 9 (Page 16).

GO TO Step 8 (Page 16).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 4 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

5 CHECK ACCEPTABLE RCS HOT SIDE
VENT PATH ESTABLISHED:

a. Reactor vessel head - REMOVED a. IF the RCS does NOT have a
cold leg opening,
THEN GO TO Step 6 (Next
Page) .

IF the RCS has a cold leg
opening,

THEN refill the RCS per
the following:

1) Align one SI pump for
Hot Leg Injection.

2) Start the SI pump.

3) WHEN RCS level 1is
greater than 393.4' AND
the leak is isolated,
THEN stop the SI pump.

4) GO TO Step 9 (Page 16).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 5 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

6 ALIGN CENT CHG PUMP TO REFILL

RCS:

Check CENT CHG pumps - ONE
RUNNING

a.

Align CENT CHG pump suction to
RWST:

1)

2)

Open at least one RWST to

CENT CHG pumps suction wvalve:

o 1Cv112D
o 1CVI11Z2E

Close at least one VCT to

CENT CHG pump suction valve:

o 1CvV112B
o 1lcvilizac

Raise charging flow to maximum

by

throttling open 1CV121 and

1Cv182

RCS level - GREATER THAN 393.4'

/ GO TO STEP 9 (Next Page)

C.

Start one CENT CHG pump.

IF neither CENT CHG pump
can be started,
THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.4' AND
the leak is isolated,
THEN stop the SI pump.

d) GO TO step 9
Page) .

(Next

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve(s) as necessary to
maintain RCS level:

o 1SI8801A
o 1SI8801B

Maintain maximum charging
flow until RCS level 1is
greater than 393.4°'.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 6 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

8 RAISE RCS LEVEL BY NORMAL

CHARGING:

a. Check CENT CHG pumps - ONE

RUNNING

b. Throttle 1CV121 and 1CV182 to

raise RCS level

c. Feed RCS - UNTIL LEVEL GREATER

THAN 393.4'

9 IDENTIFY AND ISOLATE ANY RCS

LEAKAGE

Start one CENT CHG pump.

IF neither CENT CHG pump
can be started,

THEN perform the
following:

1) Makeup to the RCS using
one of the following:

o ATTACHMENT E
(Page 62) SI PUMP HOT
LEG INJECTION

o ATTACHMENT F
(Page 69) ACCUMULATOR
INJECTION

o ATTACHMENT G
(Page 73) RWST
GRAVITY FILL

2) GO TO Step 8c.

. IF normal charging can NOT

be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve as necessary to
maintain desired RCS
level:

o 1SI8801A
o 1SI8801B
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 7 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE
The time to boiling in the RCS
should be considered when
determining how much time should be
spent venting the RH system prior to
taking additional actions starting
at Step 10d.

*
*
*
*
*
*
*
R R AR d I b b b b b b 2 2 S dR Ib Ib Ib b b b b d 4 4 db Ib Ib Ib b b b b S 4 db db  gb I 4

*
*
*
*
*
*
*
*

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b d 2b  dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

* NOTE *
* If adequate time to completely vent *
* the RH system is NOT available, air *
* can be swept out of the RH lines by *
* filling the RCS to 394.4' and *
* running an RH pump at a flowrate *
* greater than 1500 GPM per Step 10e *
* RNO. *
* *

LR R SR d I b b b b b b d 2 dh db Ib Ib b b b b b 4 dh dh  db Sb Ib b b b b db 4 dh db  9b S 4

10 VENT RH SYSTEM AS NECESSARY:

a. Check if a standby train a. GO TO step 10d (Page 19).
exists:

e Any RH pump - NOT RUNNING
PRIOR TO LOSS OF RH

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 8 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)
b. Check if standby RH train

available for shutdown cooling:

1)

2)

3)

Standby RH pump - AVAILABLE 1)
Standby RH heat exchanger - 2)
AVATTLABLE

RH to cold legs discharge 3)

valve for standby RH train -

OPEN:

o 1SI8809A
o 1SI8809B

Step continued on next page

GO TO Step 10d (Next
Page) .

GO TO Step 10d (Next
Page) .

Manually open the wvalve.

IF the valve can NOT be
opened,

THEN perform the
following to align the
standby pump to the
discharge of the
previously running
train:

a)

Close the RH pump
suction from RWST
isolation valve for
the standby RH pump:

o 1SI8812A
o 1SI8812B

Open RH HX discharge
crosstie wvalves:

e 1RH8716A
e 1RH8716B

Close at least one
RCS loop to RH pump
suction isol wvalve on
the previously
running train:

o 1RH8701A or
1RH8701B

o 1RH8702A or
1RH8702B
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REV. 105

LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 10

GO TO step 11

ATTACHMENT A

(PG 9 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

(continued)

(Page 22)

Maintain RCS level while
venting RH System

Place control switches for SVAG
VALVES 480V bus feeds at 1PMO6J

in - CLOSE:

480V FEED TO BUS 131X1A/X2A
(Train A)

480V FEED TO BUS 132X2A/X4A
(Train B)

Align previously running RH
train for venting:

1)

Close RH hot leg suction
valves:

o 1RH8701A and B
o 1RH8702A and B

Close RH to cold 1legs
discharge valve:

o 1SI8809A
o 1SI8809B

Open RH pump suction from
RWST isolation wvalve:

o 1SI8812A
o 1SI8812B

. IF the previously running

RH train can NOT be vented
using the RWST,

THEN perform the
following:

1) Close RH pump suction
from RWST isolation
valve:

o 1SI8812A
o 1SI8812B

2) Open RH hot leg suction
valves:

o 1RH8701A and B
o 1RH8702A and B

3) Open RH to cold legs
isolation valve:

o 1SI8809A
o 1SI8809B

Step continued on next page
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REV. 105

LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 10

ATTACHMENT A (PG 10 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

(continued)

Step continued on next page

Open RH HX flow control
valve:

o 1RH606
o 1RH607

Close RH HX Bypass flow
control valve:

o 1RH618
o 1RH619

Vent RH train suction
piping using high point
vent valves:

o 1RHO28A (379' CWA
P-68)

o 1RHO028B (379' CWA
P-75)

Vent RH train discharge
piping using high point
vent valves:

o 1RHO26A (364' 1A RH
HX rm)

o 1RHO26B (364' 1B RH
HX rm)

Start the affected pump
at a high flow rate and
monitor reactor vessel
level.

WHEN RH pump amps and
disch pressure are
stable,

THEN reduce RH flow.

GO TO step 11f
(Page 24).
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REV.

105 LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 11 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

Step 10 (continued)

g.

Place control switches for SVAG
VALVES 480V bus feeds at 1PMO6J
in - TRIP:

e 480V FEED TO BUS 131X1A/X2A
(Train A)

e 480V FEED TO BUS 132X2A/X4A
(Train B)

Vent RH train suction piping
using high point wvent wvalve:

o 1RHO28A (379' CWA P-68)
o 1RHO028B (379" CWA P-75)

Vent RH train discharge piping
using high point wvent wvalve:

o 1RHO26A (364' 1A RH HX rm)
o 1RHO026B (364' 1B RH HX rm)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 12 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
CAUTION
Starting an RH pump may result in an
RCS level drop due to shrink or void
collapse.
11 RESTORE RH FLOW:

a.

RCS level - GREATER THAN 393.4' a.

b. Check RH system aligned for
shutdown cooling:

1)

RH pump suction from RWST
isolation valve for selected

pump - CLOSED:

o 1SI8812A
o 1SI8812B

Continue with this
procedure at Step 12
(Page 25),

WHEN RCS level is greater
than 393.4"',

THEN do Steps 11b

through 117.

1) Perform the following:

a) Place control
switches for SVAG
VALVES 480V bus feeds
at 1PMO6J in - CLOSE:

e 480V FEED TO BUS

131X1A/X2A (Train
A)

° 480V FEED TO BUS
132X2A/X4A (Train
B)

b) Manually or locally
close associated
valve:

o 1SI8812A (1A CS
Pump Rm)

o 1SI8812B (1B RH
Pump Rm)

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 13 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 1lb (continued)

2) RH hot leg suction valves for
selected pump - OPEN:
o 1RH8701A and B
o 1RH8702A and B

3) Selected RH to cold legs

isolation valve -

o 1SI8809A
o 1SI8809B

OPEN:

c)

Place control

switches for SVAG
VALVES 480V bus feeds
at 1PMO6J in - TRIP:

e 480V FEED TO BUS

131X1A/X2A (Train
A)

° 480V FEED TO BUS
132X2A/X4A (Train
B)

Manually or locally open

associated wvalve(s)
1BwOA ELEC-5,

per
LOCAL

EMERGENCY CONTROL OF
SAFE SHUTDOWN EQUIPMENT.

Perform the following:

a)

Place control

switches for SVAG
VALVES 480V bus feeds
at 1PMO6J in - CLOSE:

e 480V FEED TO BUS

131X1A/X2A (Train
A)

° 480V FEED TO BUS
132X2A/X4A (Train
B)

Manually or locally
open associated
valve:

o 1SI8809A (387' CWA
P50)

o 1SI8809B (387' CWA
P51)

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 14 OF 16)
RH RECOVERY WHITE AT REDUCED INVENTORY CONDITIONS
Step 1lb (continued)
c) Place control
switches for SVAG
VALVES 480V bus feeds
at 1PMO6J in - TRIP:
e 430V FEED TO BUS
131X1A/X2A (Train
A)
e 430V FEED TO BUS
132X2A/X4A (Train
B)
c. Check RH disch flow path flow c. Manually close valve(s) as
control wvalves - CLOSED: necessary.
e RH HX Flow control vlv:
o 1RH606
o 1RH607
e RH HX bypass flow control
viv:
o 1RH618
o 1RH619
d. Check CC to RH HX isol valve d. Manually or locally open
for selected RH pump - OPEN: associated valve:
o 1Cc9412A o 1CC9412A (364" +10' S17)
o 1CC9412B o 1CCY9412B (364' +12' Vv18)
e. Start selected RH pump
f. Maintain RCS level - GREATER
THAN 393.4'
g. Gradually raise RH flow to

desired flowrate

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 15 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

Step 11 (continued)
h. Check RH Flow - RESTORED h. Perform the following:
1) Trend core exit TCs.
2) GO TO Step 12. Observe
NOTE prior to Step 12.
i. Check RCS temperature - LESS i. Perform the following:
THAN 140°F

1) Raise cooling flow thru
the inservice RH HX.

2) RETURN TO step 11g.

j. RETURN TO procedure and step
in effect

IR R d dh b b b b b b 2 2 2 S Ib Ib b b b b b b dh dh db Ib Ib b b b b db 2 dh db Ib b I b b 4

* NOTE *
*  To maintain RCS pressure low enough *
* for gravity feed, at least two SG's *

* must be refilled and utilized. *
PR A b I b I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b g

12 DETERMINE IF A SECONDARY HEAT
SINK SHOULD BE ESTABLISHED:

a. RCS pressure - GREATER THAN OR a. GO TO step 13 (Next
EQUAL TO 20 PSIG Page) .
b. SGs - AT LEAST ONE AVAILABLE b. Restore at least ONE SG to

service at Shift Manager's
discretion while
continuing with this
procedure at Step 13 (Next
Page) .

c. GO TO ATTACHMENT B (Page 27),
STEAMING INTACT/NON-ISOLATED
SG(s)
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 16 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

13 RESTORE RH COOLING:

a. RH Flow - RESTORED

. Restore RCS cooling:

1) Perform one of the
following:

o ATTACHMENT C
(Page 36), RCS BLEED
AND FEED

o ATTACHMENT E
(Page 62), SI PUMP
HOT LEG INJECTION

o ATTACHMENT F
(Page 69),
ACCUMULATOR INJECTION

2) RETURN TO Step 10

(Page 17).
b. RCS temperature - LESS THAN b. Continue cooling with RH.
140°F RETURN TO Step 13a.
14 RETURN TO PROCEDURE AND STEP IN
EFFECT
-END-
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B

(PG 1 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

1 CHECK SG COOLING AVAILABLE:

a.

RCS vent paths -
o PZR PORVs

e Reactor head wvents
° 1RY045

Two SGs - AVAILABLE:

1) Associated loop stop valves -
OPEN

2) SG vent path - AVAILABRLE:
o Associated PORV (s)
o Steam Dumps

3) Wide range level (s) - GREATER

THAN 27%

ISOLATED: a.

Manually or locally
isolate vent paths.

IF RCS vent paths can NOT
be isolated,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)

1) IF ALL SGs are isolated,
THEN try to unisolate at

least one SG.

IF no SG can be made

available,

THEN GO TO another

ATTACHMENT for RCS

cooling per:

e TABLE A (Page 10)

2) Establish a vent path
for at least ONE SG.

3) GO TO Step 4 (Page 30).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B

(PG 2 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

* NOTE *
* RCS temperature may rise and *
* stabilize above 200°F for natural *
* circulation to be effective. *

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

IR R d A b b b b b b S 2 2 A Ib Ib b b b b b b dh dh  db Ib Ib b b b b 2 2 db db Ib Ib ab b b 4

27%.

*
*
*
*
*
*

2 ESTABLISH RCS COOLING USING

NOTE *

Steam generators are the preferred *
means of heat removal as long as SG *
*

*

*

wide range level is greater than

RadR b b i A 2 dh dh Ib b b b b b S I S S SR Ih Ib b b b b 4 2 dh dh Ib Ib Ib b b b b b g 4

SG(S):
a. Dump steam to condenser from a. Manually dump steam from
available SG(s): available SG(s) using SG
PORV (s) .
1) Check condenser available
IF SG PORV (s) can NOT be
2) Verify steam dump mode opened manually,
selector switch in - STEAM THEN locally dump steam
PRESSURE MODE per BwOP MS-6, LOCAL
OPERATION OF THE SG PORVs.
3) Manually adjust MS header
pressure controller demand to
initiate cooldown
b. SG feed flow - AVAILABILE: b. Continue at Step 4
(Page 30),
o AF system - OPERATING IF SG wide range level
drops to less than 27% in
-OR- all available SGs,
THEN GO TO another
o Condensate/Feedwater system - ATTACHMENT for RCS cooling
OPERATING per TABLE A (Page 10).
c. Maintain SG narrow range c. IF SG wide range level
level - GREATER THAN 50% drops to less than 27% in
all available SGs,
THEN GO TO another
ATTACHMENT for RCS cooling
per TABLE A (Page 10).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 3 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

3 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE: a. RETURN TO sStep 2
(Previous Page).
IF at anytime an RH train
becomes available,
THEN do Steps 3b and 3c.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. RETURN TO MAIN BODY, Step 7
(Page 7)
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 4 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

4 ESTABLISH AF FLOW TO AT LEAST TWO
AVATILABLE SG(s):

a. Check AF pumps - AT LEAST ONE a.

AVATITLABLE

b. Check available AF pump(s) test b.

valves - OPEN:

o 1AF004A
o 1AF004B
c. Check available SG(s) AF isol C.

valves - OPEN:

o SG 1A:
o 1AF013A
o 1AF013E
o SG 1B:
o 1AF013B
o 1AFO013F
o SG 1C:
o 1AF013C
o 1AF013G
o SG 1D:
o 1AF013D
o 1AF013H
d. Check flow to SGs - ISOLATED d.

FOR LESS THAN 75 MINUTES WITH
NR SG LEVEL LESS THAN OR EQUAL
TO 45%

Step continued on next page

GO TO Step 5 (Page 32).

Locally open valve(s):

o 1AF004A (383" MI1b)
o 1AF004B (383' MI1b5)

Manually open valve(s) as
necessary.

Limit flow to affected
SG(s) between 60 GPM and
80 GPM for 10 MINUTES
prior to restoring desired
feedwater flow.

Page 30 of 75




REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 5 OF 9)
STEAMING INTACT/NON-TISOLATED SG(S)
Step 4 (continued)
e. Check available SG(s) AF flow e. Manually or locally
control valves - THROTTLED/OPEN: throttle/open valve(s) as
necessary:
o SG 1A:
o 1AFO0O05A
o 1AFO0O05E
o SG 1B:
o 1AF005B
o 1AFOOQO5F
o SG 1C:
o 1AFQ005C
o 1AF005G
o SG 1D:
o 1AF005D
o 1AFQ0O05H
f. Start one AF pump f. Locally start one AF pump:
o AF pump 1A per
BwOP AF-5, MOTOR DRIVEN
AUXILIARY FEEDWATER PUMP
_ A STARTUP ON RECIRC
o AF pump 1B per
BwOP AF-7, AUXILIARY
FEEDWATER PUMP B
(DIESEL) STARTUP ON
RECIRC
IF neither AF pump is
available,
THEN GO TO Step 5 (Next
Page) .
g. RETURN TO Step 2 (Page 28)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 6 OF 9)
STEAMING INTACT/NON-TSOLATED SG(S)
5 PREPARE CD/FW SYSTEM FOR
RESTORATION:
a. Check CD/CB pumps - ANY a. GO TO another ATTACHMENT
AVAILABLE for RCS cooling per:
e TABLE A (Page 10)
b. Place FW reg valves in - MANUAL
AT 7ZFRO DEMAND:
e 1FW510
e 1FW520
e 1FW530
e 1FW540

Place FW reg bypass valves in
MANUAL AT ZERO DEMAND:

e 1FW510A
e 1FW520A
e I1FW530A
e 1FW540A
d. Place FW tempering flow control
valves in - MANUAL AT ZERO
DEMAND :
o 1FwW034A
o 1FW034B
o 1FwWQ034cC
o 1FWO034D
e. Check FW pumps recirc valves - e. Manually close valve (s).
CLOSED:
IF any recirc valve can
e I1FWO12A NOT be closed,
e 1FW012B THEN locally close its
e I1FWO12C manual isolation valve:
e I1FWO76
o 1FW027A (426" J11)
o 1FW027B (426" J11)
o 1FW027C (426" J11)
o 1FW098 (401" +10'" H10)
f. Check main FW pumps discharge f. Manually or locally close

valves - CLOSED:

1FWO0Z2A
1FW002B
1FWw002C

valve (s) .

Page 3
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 7 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

6 CHECK FEEDWATER ISOLATION:

a. Check FW isolation AUX RELAY a. GO TO step 7 (Next Page).
lights - ANY LIT

b. Depress both FW ISOLATION reset
pushbuttons

c. Depress both FW isolation AUX
RELAYS reset pushbuttons

d. Check FW isolation AUX RELAY d. Pull the feedwater
lights - NOT LIT isolation fuses:

e 1PA27J
e FU-24
e FU-27

° 1PA28J
e FU-24
e FU-27

Page 33 of 75




REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B

(PG 8 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

/7 ESTABLISH CONDENSATE FLOW TO AT

LEAST TWO AVAILABLE SG(s):

a. Check CD/CB pumps - ANY RUNNING a.

b. Check flow to SGs - ISOLATED b.

FOR LESS THAN 75 MINUTES WITH

NR SG LEVEL LESS THAN OR EQUAL

TO 45%

Step continued on next page

Start one CD/CB pump per

BwOP CD/CB-1, CONDENSATE/
CONDENSATE BOOSTER SYSTEM
STARTUP

IF no CD/CB pump can be
started,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)

Limit flow to affected
SG(s) between 60 GPM and
80 GPM for 10 MINUTES
prior to restoring desired
feedwater flow.
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REV. 105 LOSS OF RH COOLING 1BwOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 9 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

Step 7 (continued)

c. Align condensate flowpath
through startup FW pump:

1) Locally align startup FW
pump:

a) Start aux oil pump

b) Open suction isolation
valve:

e ICB133 (426' +12' G17)

c) Open discharge isolation
valve:

e I1FWO098 (401" +10' HI1O0)

2) Open startup FW pump
discharge valve:

e 1FWO059

d. Open FW tempering isolation
valves:

1FWO35A
1FWO35B
1FW035C
1FW035D

O O O O

e. Control flow with FW tempering
flow control valves:

1FWO34A
1FW034B
1FWw034C
1FW034D

O O O O

f. RETURN TO step 2 (Page 28)

—-END-

Align condensate flowpath
through one main FW pump:

1) Start affected FW pump
aux oil pump.

2) Open affected FW pump
discharge valve:

1FWO02A
1FW002B
1FWw002C

O O O
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 1 OF 19)

RCS BLEED AND FEED

1 CHECK IA STATUS:

a. SACs - ANY RUNNING

b. IA Cnmt isolation valves - OPEN:

e 1TA065
e 1TAQ066

2 CHECK CENT CHG PUMP MINIFLOW PATH
ESTABLISHED:

a. CENT CHG pump miniflow valves -
BOTH OPEN:

o CENT CHG pump 1A:

e 1CV8111
e 1CV8114

o CENT CHG pump 1B:

e 1CV8110
e 1CV8lle6

Start one SAC per

BwOP SA-1, STARTUP AND
OPERATION OF A STATION AIR
COMPRESSOR.

Manually open valves:
1) 1IA065
2) 1IA066

IF 1IA065 will NOT open
manually,

THEN locally open the
valve using a pneumatic
jumper:

e 1TA065 (391' CWA P-39)
Continue with Step 2,

WHEN 1IA065 is open,
THEN open 1IA066.

Manually open valve(s) as
necessary.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 2 OF 19)
RCS BLEED AND FEED
3 ESTABLISH RCS BLEED PATH:

a.

Check PZR PORV 1isol valves -
ENERGIZED:

e 1RY8000A
e 1RY8000B

Verify PZR PORV isol valves -
OPEN:

e 1RY8000A
e 1RY8000B

Check PZR - WATER SOLID

Check RCPs - ALL STOPPED

Open both PZR PORVs:

e 1RY455A
e 1RY456

Locally energize isol
valve breaker(s):

o MCC 131X2B A5 (1RY8000A)
(414" S12 CWA)

o MCC 132X2 C4 (1RY8000B)
(426" S12 CWA)

Manually or locally open
isol valve(s):

o MCC 131X2B A5 (1RY8000A)
(414" S12 CWA)

o MCC 132X2 C4 (1RY8000B)
(426" S12 CWA)

GO TO Step 4 (Next Page).

Stop all RCPs.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 3 OF 19)
RCS BLEED AND FEED

4 ALIGN RCS FEED PATH:

a. Check CENT CHG pump - ONE a. Start one CENT CHG pump.
RUNNING
IF neither CENT CHG pump
can be started,
THEN establish cold leg
injection using an SI
pump :

a) Dispatch operator(s) to
RTS/RACK IN breaker for
any available SI pump:

o Bus 141 Cub 3 (SI
pump 1A)

o Bus 142 Cub 3 (SI
pump 1B)

IF no SI pump is
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 10)

b) Place control switches
for SVAG VALVES 480V bus
feeds at 1PMO6J in -
CLOSE:

° 480V FEED TO BUS
131X1A/X2A (Train A)

° 480V FEED TO BUS
132X2A/X4A (Train B)

c) Verify SI pump suction
from RWST isolation
valve 1s OPEN:

e 15I8806

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 4 OF 19)
RCS BLEED AND FEED
Step 4 (continued)
d) Verify SI pump suction
valve(s) OPEN:
o 1SI8923A
o 1SI8923B
e) Open SI pump to cold
legs common isolation
valve:
e 15I8835
f) Open SI pump to cold
legs isolation wvalve:
o 1SI8821A
o 1SI8821B
g) Verify SI pump miniflow
common isolation valve
OPEN:
e 1518813
h) Verify SI pump miniflow

isolation valve OPEN:

o 1518814
o 1SI8920

Start one SI pump

Place control switches
for SVAG VALVES 480V bus
feeds at 1PMO6J in -
TRIP:

° 480V FEED TO BUS
131X1A/X2A (Train A)

° 480V FEED TO BUS
132X2A/X4A (Train B)

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 5 OF 19)
RCS BLEED AND FEED
Step 4 (continued)
k) IF SI pump flow can NOT
be established,
THEN GO TO another
ATTACHMENT for RCS
cooling per:
e TABLE A (Page 10)
1) GO TO Step 5 (Next
Page) .
b. Align CENT CHG pump suction to
RWST:
1) Open at least ONE RWST to 1) Locally open at least
CENT CHG pumps suction wvalve: ONE valve:
o 1Cv112D o 1CV112D (364' +12'
o 1CV112E Ul3 CWA)
o 1CV112E (364' +10'
Ul3 CWA)
2) Close at least ONE VCT outlet 2) Locally close at least
isol valves: ONE valve:
o 1CV112B o 1CV112B (426' Qle6 VCT
o 1cCvll2ac valve aisle)
o 1Cv11l2C (426" Qlo VCT
valve aisle)
c. Close at least ONE charging
line cnmt isol valve:
o 1Cv8105
o 1Cv81l06
d. Open ONE CENT CHG pumps to cold

legs injection isol wvalve:

o 1SI8801A
o 1SI8801B
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 6 OF 19)
RCS BLEED AND FEED

5 VERIFY RCS BLEED PATH

ESTABLISHED:

a. Check PZR PORVs - BOTH CLOSED a. GO TO step 6 (Next Page).

b. Check RCS bleed path - b. Perform the following:
ESTABLISHED:

1) Verify all RCPs stopped.
o PZR manway - REMOVED
2) Open both PZR PORVs:
o PZR safety(s) - REMOVED
e 1RY455A
o Reactor vessel head - REMOVED e 1RY456
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 7 OF 19)

RCS BLEED AND FEED

6 MAINTAIN LONG TERM BLEED AND FEED

CAPABILITY:

a.

Initiate makeup to RWST per
BwOP SI-13, FILLING THE
REFUELING WATER STORAGE TANK,
while continuing with this

procedure
Check if RH SUCT PRESS HIGH b.
(1-6-A3) - LIT

Reduce makeup flow - TO REDUCE
RCS PRESSURE:

0 Obtain key and locally
throttle CENT CHG pump
discharge valve(s):

o 1CV8485A (364' Ul5 1A
CENT CHG pump room )
o 1Cv8485B (364' Y14 1B

CENT CHG pump room )

o0 Obtain key and locally
throttle SI pump discharge

valve (s) :
o 1SI8921A (364' Ql6 1A ST
Pump Rm)
o 1SI8921B (364' Y13 1B ST
Pump Rm)
RCS pressure - CAN NOT BE d.

REDUCED LESS THAN 600 PSIG

Close at least one RCS loop to
RH pump suction isol wvalve on
each Train:

e 1RH8701A or 1RH8701B
e 1RH8702A or 1RH8702B

GO TO sStep 9 (Page 49)

Continue with Step 7 (Next
Page),

IF RH SUCT PRESS HIGH
alarm annunciates,

THEN do Step 6c, 6d, 6e

and of.

Continue with Step 7 (Next
Page),

IF RCS pressure can NOT be
maintained less than

600 PSIG,

THEN do Step 6e.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 8 OF 19)
RCS BLEED AND FEED

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE *

If CETCs are unavailable and a vent *
exists at the top of the PZR, surge *
line temperature will provide an *
*

*

indication of hot leg temperature.

*
*
*
*
*
L R IR A A b b b b b b b 2 S dR Ih Ib Ib b b b b S 2 4 dh Sb Ib Ib b b b b S 4 db  db  Sb Ib 4

7/ DETERMINE IF MAKEUP TO PREVENT
BOILING REQUIRED:

a. Check core instrumentation - a. GO TO step 7c.
STATUS:

e CETCs - AVATILABLE
—-AND-
e RVLIS - AVATILABLE
b. GO TO Step 8 (Page 46)

c. Determine makeup flow required
to prevent boiling per:

o FIGURE BwOA PRI 10-3
(Page 57) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
PRIOR TO REFUEL

o FIGURE BwOA PRI 10-4
(Page 58) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
AFTER REFUEL

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 9 OF 19)

RCS BLEED AND FEED

Step 7 (continued)

d. Verify makeup - WILL NOT OVER d. GO TO Step 9 (Page 49).

PRESSURIZE RCS:

o ONE of the following bleed
paths - EXISTS:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVS OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
1200 GPM WITH TWO PZR PORVS
OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH REACTOR HEAD
CONOSEALS DISCONNECTED

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH ONE PZR PORV
OPEN

Step continued on next page
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REV.

105

UNIT 1

LOSS OF RH COOLING

1BwOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 7

e.

ATTACHMENT C

(PG 10 OF 19)

RCS BLEED AND FEED

(continued)

Establish makeup flow
determined to - PREVENT BOILING:

O

GO

Obtain key and locally
throttle CENT CHG pump
discharge valve:

o 1CV8485A (364' Ul5
CENT CHG pump room )

o 1CVv8485B (364' Y14
CENT CHG pump room )

1A

1B

Obtain key and locally
throttle SI pump discharge
valve:

o 1SI8921A
Pump Rm)
o 1SI8921B
Pump Rm)

(364' Ql6 1A SI

(364' Y13 1B SI

Start an additional ECCS
pump :

e Throttle pump discharge
valve (i1if necessary) prior
to pump start to mitigate
RCS overpressurization

TO sStep 10 (Page 53)

e.

IF adequate flow to
prevent boiling can NOT be
established,

THEN GO TO Step 9

(Page 49).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 11 OF 19)
RCS BLEED AND FEED

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

* NOTE *
* TIf RWST level drops to less than *
* 46%, Step 9 (Page 49) should be *
* performed. *

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

8 DETERMINE IF MAKEUP TO PREVENT
BOILING ALLOWED:

a. Check RWST level - GREATER THAN a. GO TO step 9 (Page 49).
46%

b. Determine makeup flow required
to prevent boiling per:

o FIGURE BwOA PRI 10-3
(Page 57) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
PRIOR TO REFUEL

o FIGURE BwOA PRI 10-4
(Page 58) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
AFTER REFUEL

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 12 OF 19)

RCS BLEED AND FEED

Step 8 (continued)

c. Verify makeup - WILL NOT OVER c. GO TO step 9 (pPage 49).

PRESSURIZE RCS:

o ONE of the following bleed
paths - EXISTS:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVS OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
1200 GPM WITH TWO PZR PORVS
OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH REACTOR HEAD
CONOSEALS DISCONNECTED

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH ONE PZR PORV
OPEN

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 13 OF 19)
RCS BLEED AND FEED
Step 8 (continued)
d. Establish makeup flow d. IF adequate flow to

determined to - PREVENT BOILING:

O

GO

Obtain key and locally
throttle CENT CHG pump
discharge valve:

o 1CV8485A (364' Ul5 1A
CENT CHG pump room )
o 1Cv8485B (364' Y14 1B

CENT CHG pump room )

Obtain key and locally
throttle SI pump discharge
valve:

o 1SI8921A (364' Qlo 1A SI
Pump Rm)

o 1SI8921B (364' Y13 1B SI
Pump Rm)

Start an additional ECCS
pump :

e Throttle pump discharge
valve (i1if necessary) prior
to pump start to mitigate
RCS overpressurization

TO sStep 10 (Page 53)

prevent boiling can NOT be
established,

THEN GO TO Step 9
Page) .

(Next
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 14 OF 19)

RCS BLEED AND FEED

to the PZR.
remain accurate.

CAUTION

Boiling in the RCS may cause water
carryover to the PZR.
vessel level indicators 1LI-RY046
and 1LI-RY049 will read
non-conservatively high if water
from the reactor vessel is displaced
RVLIS indication will

Reactor

IR R A dh I b b b b b 2 2 2 S Ib Ib b b b b b I db dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

NOTE

IF the bleed path is in the top of
the PZR, RCS level must drop below

flowpath for steam from the reactor

core.

* *
* *
* *
* the top of the hot legs to allow a *
* *
* *
* *

LR R IR d b b b b b b b I 2 db db Ib Ib b b b b b 4 dh dh  db Ib Ib b b b b 4 4 dh db  9b I 4

9 ESTABLISH MAKEUP FLOW TO MATCH

BOILOFF:

Step continued on next page

Page 49 of 75




REV.

105 LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 9

a.

b.

ATTACHMENT C (PG 15 OF 19)

RCS BLEED AND FEED

(continued)

Check core instrumentation - a. Perform the following:

STATUS:
1)
e CETCs - AVAILABLE
~AND-

e RVLIS - AVAILABLE

2)

Determine makeup flow required
to match boiloff per:

e FIGURE BwOA PRI 10-2
(Page 56) MINIMUM MAKEUP FLOW
REQUIRED TO MATCH BOIL-OFF

Step continued on next page

Establish 400 GPM makeup
flow:

o Obtain key and
locally throttle CENT
CHG pump discharge
valve:

o 1CVv8485A (364' Ul5
1A CENT CHG pump
room )

o 1CVv8485B (364' Y14
1B CENT CHG pump
room )

o Obtain key and
locally throttle ST
pump discharge valve:

o 1SI8921A (364" Qlo
1A SI Pump Rm)

o 1SI8921B (364' Y13
1B SI Pump Rm)

GO TO step 10
(Page 53).
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 16 OF 19)
RCS BLEED AND FEED
Step 9 (continued)
c. Check CENT CHG pumps - ONLY ONE c. Start or stop CENT CHG
RUNNING pumps to establish only
one pump running.
IF no CENT CHG pump is
available,
THEN GO TO Step 9f (Next
Page) .
d. Establish normal charging:
1) Open charging line cnmt isol 1) Locally open valve(s):
valves:
o 1Cv8105 (379" CWA
e 1CV8105 P-71)
e 1CV8106 o 1CV8106 (379' CWA
P-71)
2) Check inservice charging to 2) Manually open valve.

e.

REGEN HX isol valve - QPEN:

o 1Cv8324A
o 1CVv8324B

3) Set 1CV182 controller - AT
100% DEMAND

4) Check charging flow - 4)
ESTABLISHED

5) Close CENT CHG pumps to cold
legs injection isol valves:

e 1ST8801A
e 1ST8801B

GO TO Step 9f (Next
Page) .

Check SI pumps - NONE RUNNING e. Stop all SI pumps.

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 17 OF 19)
RCS BLEED AND FEED
Step 9 (continued)
f. Adjust makeup flow - TO MINIMUM Obtain key and locally
FLOW REQUIRED BY FIGURE throttle SI pump discharge
BwOA PRI 10-2 (Page 56): valve:
o Adjust 1CVv121 o 1STI8921A (364' Q16 1A ST
Pump Rm)
o Locally throttle CENT CHG o 1SI8921B (364' Y13 1B ST
pump discharge valve: Pump Rm)
o 1Cv8485A (364' U15 1A
CENT CHG pump room )
o 1CV8485B (364' Y14 1B
CENT CHG pump room )
g. Check stable boiloff Adjust makeup flow to

conditions - ESTABLISHED:

RVLIS - AT 37%

CETCs - AT SATURATION
TEMPERATURE FOR RCS PRESSURE
PER FIGURE BwOA PRI 10-1
(Page 55), SATURATION CURVE

maintain RVLIS at 37% AND
CETCs at saturation
temperature for RCS
pressure.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 18 OF 19)

RCS BLEED AND FEED

10 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE a.
b. Both RCS loop to RH pump b.
suction isol valves - OPEN ON

AVATTLABLE TRATIN:

o 1RH8701A and 1RH8701B
o 1RH8702A and 1RH8702B

Continue attempts to
restore RH cooling.

IF makeup flow to match
boiloff was established
per Step 9,

THEN RETURN TO Step 9
(Page 49).

IF makeup flow to prevent
boiling was established,
THEN RETURN TO Step 6
(Page 42).

Reduce makeup flow until
RCS pressure is less than
360 PSIG:

o Adjust 1CV1z21l

o Locally throttle CENT
CHG pump discharge
valve:

o 1CV8485A (364' UlS
1A CENT CHG pump
room )

o 1CV8485B (364' Y14
1B CENT CHG pump
room )

0o Locally throttle SI pump

discharge valve:

o 1SI8921A (364' Qle6 1A

ST Pump Rm)

o 1SI8921B (364' Y13 1B

ST Pump Rm)

Step continued on next page
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REV. 105 LOSS OF RH COOLING

1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 19 OF 19)

RCS BLEED AND FEED

Step 10 (continued)

WHEN RCS pressure is less
than 360 PSIG,

THEN do Steps 10c, 10d
and 10e.

c. Align the RH train for RCS
cooling per BwOP RH-6, PLACING
THE RH SYSTEM IN SHUTDOWN
COOLING

d. Return CV and SI System lineup
to normal

e. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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105 LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

RCS Pressure (PSIG)
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REV.

105

LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

Flow in GPM
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and saturated vapor outlet both at 300 deg F.
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FIGURE BwOA PRI 10-2
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REV. 105 LOSS OF RH COOLING 1BwWOA
UNIT 1 PRI-10
x
L2 1600 , R 0 0
i Basis
1500 1 Subcooled curve assumes 100 deg F makeup water and
200 deg F outlet water.
1400 | Boiloff curve assumes saturated fiquid makeup water and
1 saturated vapor outlet both at 300 deg F.
1300 -
1200 -
1100 |
1000 | Flow required to prevent
] boiling
= o900 \
n_ 4
L] ] /
£ so00 \
% ] Subcooled Region
iL 7004 . B
] N | | ¥
600 +
| "N
500 P
] b.\\‘.
. oy
400 T
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300 | boiloff
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! v
100 L
o
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FIGURE BwOA PRI 10-3

MINIMUM MAKEUP FLOW REQUIRED TO PREVENT BOILING PRIOR TO REFUEL
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REV.

105

LOSS OF RH COOLING
UNIT 1

1BwOA
PRI-10

Flow in GPM

500

400

300
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100

Basis

Subcooled curve assumes 100 deg F makeup water and 200
deg F outlet water.

Boiloff curve assumes saturated liquid makeup water and
saturated vapor outlet both at 212 deg F.
Both curves assume one third new fuel.

Subcooled Region

Flow required to
prevent boiling

/
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\\
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Flow required to

match boiloff

/

6 1"
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FIGURE BwOA PRI 10-4

MINIMUM MAKEUP FLOW REQUIRED TO PREVENT BOILING AFTER REFUEL
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REV.

UNIT 1

105 LOSS OF RH COOLING 1BwOA

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

1

ATTACHMENT D (PG 1 OF 3)

REFUEL CAVITY TO FUEL POOL COOLING

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE

*
*
*
*
*
*
*
*
*  cavity.
*

CHECK SPENT FUEL POOL COOLING:

a. At least one cooling train - IN
OPERATION

STOP REFUELING WATER PURIFICATION

PUMPS:

a. LOCALLY verify Refueling Water
Purification pumps - STOPPED:

e Pump OA (364' S12 AB)
e Pump OB (364' S12 AB)

CHECK REFUEL CAVITY TO FUEL POOL

ALIGNMENT:

e Fuel Pool Sluice Gate - OPEN

e Transfer Canal Gate wvalve
1FHOO1l - OPEN

*
This Attachment uses the Refueling *
Water Purification pumps with *
suction from the refueling cavity. *
The pumps discharge to the Spent *
Fuel Pit and the effluent is cooled *
by the FC trains. Cooler water from *
the Spent Fuel Pit flows back to the *

*

*

LR R SR d I b b b b b S d 2 dh db Ib Ib b b b b b 4 dh db  db Ib Ib b b b b db 4 dh db  9b I 4

a. Establish one train of FC
cooling.

IF a train can NOT be
established,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)

IF the transfer canal is
flooded,

THEN, open any closed
component.

IF ANY components can NOT be
opened,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwWOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 2 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
4 LOCALLY ALIGN REFUELING WATER

PURIFICATION PUMPS FOR

RECIRCULATING REFUEL CAVITY:

a. Locally CLOSE the following
valves:

e UNIT 2 Refueling Cavity
Suction valves - CLOSED:

e 2FCO009 (377' +11' R26 P57)

e 2FC010 (383' CWA P57)

e UNIT 2 RWST Suction Isol
valve - CLOSED:

e 2FC8758 (364' +15' V23
CWA)

b. Unit 1 RWST Suction Isol
valve - CLOSED:

e 1FC8758 (364' +15' V13 CWA)

c. Unit 1 Refueling Cavity Suct
valves - OPEN:

e I1FCO09 (377" +11' R7 P57)
e 1FC010 (383' CWA P57)

d. Cask Fill Isol vlv - CLOSED:

e (QFCO01 (401" +8' Y15 CwA)

e. Demin Inlet Isol Vlvs - CLOSED:

e 1FCO013 (401" Q17 Valve Aisle)
e 2FCO013 (401" Q19 Valve Aisle)

f. Spent Fuel Pit Inlet valve -
OPEN:

e (QFCO002A (401" +10' X15 CWA)

0B Refueling Water Purification
Pump Suction Isol vlv - QOPEN:

e (OFC003 (364' S12 CWA)
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REV. 105 LOSS OF RH COOLING 1BwWOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 3 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
5 LOCALLY START ONE REFUELING WATER

PURIFICATION PUMP:

6

o Pump OA (150 GPM) (364' S12
CWA)

o Pump 0B (250 GPM) (364' S12
CWA)

EVALUATE EFFECTIVENESS OF COOLING

METHOD:

7

a. Check RCS temperature - STABLE
OR DROPPING

CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE:

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return FC System lineup to
normal

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-

. GO TO another ATTACHMENT

for RCS cooling per:

e TARBRLE A (Page 10)

. WHEN an RH train 1is

available,
THEN do Steps 7b, 7c
and 7d.
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 1 OF 7)

SI PUMP HOT LEG INJECTION

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE

hot leg injection mode.

*
*
*
*
* water exists in the RWST,
*
*
*

This ATTACHMENT uses an SI pump in a
be noted that a finite volume of

overspill from the RCS may be

unavailable for injection.
e e b b b b b b b e b b b b b b I b b d b b b b I b b ab b I b b b b b b g

It should

and that

*
*
*
*
*
*
*
*

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b d 2b  dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

* NOTE
* Evacuate the Containment
* overspill is expected to

*
if any *
occur. *

R R d A b b b b b b 2 2 2 S Ib Ib b b b b b b 4b dh  db Ib Ib b b b b db d g db Ib Ib I b b 4

1 CHECK RWST LEVEL:

a.

RWST level - GREATER THAN 9% a.

2 CHECK ST PUMPS:

a.

SI

@)
@)

pump - AVAILABLE: a.

SI Pump 1A
SI Pump 1B

GO TO another ATTACHMENT
for RCS cooling per:

e TARBRLE A (Page 10)

Restore one pump in a
reasonable period of time
OR

GO TO another ATTACHMENT
for RCS cooling per:

e TARBRLE A (Page 10)

Page 62 of 75




REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 2 OF 7)

SI PUMP HOT LEG INJECTION

3 RESTORE AVAILABLE SI PUMP(s):

a.

Dispatch operator(s) to -
RTS/RACK TIN BREAKER FOR ANY
AVATTLABLE ST PUMP:

o Bus 141 Cub 3 (SI pump 1A)
o Bus 142 Cub 3 (SI pump 1B)

. RTS/locally energize following
valve (s) 1f necessary:
o 1518806
MCC 131X1A P3 (364' S12 CWwWA)
o 1518813

MCC 132X4A L3 (426' S12 CWA)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E

(PG 3 OF 7)

SI PUMP HOT LEG INJECTION

4 CHECK SI PUMP VALVE ALIGNMENT:

a.

Place control switches for SVAG

VALVES 480V bus
in - CLOSE:

° 480V FEED TO
(Train A)

° 480V FEED TO
(Train B)

SI pump suction
isolation valve

e 13518806
SI pump suction

o 1SI8923A
o 1SI8923B

SI pump to cold
isolation valve

e 1STI8835

SI pump to cold

valves - CLOSED:

e 1ST8821A
e 1STI8821B

feeds at 1PMOG6J

BUS 131X1A/X2A

BUS 132X2A/X4A

from RWST
- OPEN:

legs common
- CLOSED:

legs isolation

ST pump miniflow common

isolation valve

- OPEN:

Manually

Manually

Manually

Manually

Manually

open valve.

open valve(s) .

close valve.

close valves.

open valve.

SI

valve (s)

o

1518813

pump miniflow isolation
- OPEN:

1518814

Manually open valve(s).

o 1S5I8920

Step continued on next page
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 4 OF 7)
SI PUMP HOT LEG INJECTION

Step 4 (continued)

h. RCS Hot Leg injection
valve(s) - OPEN:

o 1SI8802A (SI Pp 1A)
o 1SI8802B (SI Pp 1B)

1. Place control switches for SVAG
VALVES 480V bus feeds at 1PMO6J
in - TRIP:

e 480V FEED TO BUS 131X1A/X2A
(Train A)

e 480V FEED TO BUS 132X2A/X4A
(Train B)

IR R A A I b b b b b 2 2 2 S Ib Ib b b b b b d dh  dh db Ib Ib b b b b db d g db Ib Ib I b b 4

* NOTE *
* Use the SI Pump Injection only as *
* necessary so that RWST level can be *
* conserved and overspill from the RCS *
* minimized. *
L i d b b ab b b b b e b d b b I b Jb b b b b b b b b b b e b b b b i b b a4

5 ESTABLISH MAKEUP FLOW:

a. Start ONE SI pump a. IF no SI pump can be
started,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)

b. Check SI flow - ESTABLISHED: b. IF SI flow can NOT be
established,
e 1FI-918/922 THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwWOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT E (PG 5 OF 7)
SI PUMP HOT LEG INJECTION
6 MONITOR CNMT FOR ANY OVERSPILL

CONDITION:

a.

At first indication of
containment overspill -
EVACUATE CONTATNMENT

MONITOR RWST LEVEL:

a.

Initiate makeup to RWST per
BwOP SI-13, FILLING THE
REFUELING WATER STORAGE TANK,
while continuing with this
procedure

. Check RWST level - LESS THAN 9% b. Continue with Step 8 (Next

Page),
IF RWST level drops to 9%,
THEN do Steps 7c and 7d.

. Stop SI pump

. GO TO another ATTACHMENT for

RCS cooling per:

e TARBRLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 6 OF 7)

SI PUMP HOT LEG INJECTION

8 CHECK IF ST FLOW CAN BE REDUCED:

a.

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o 1LI-RYO46
o 1LI-RY049

_OR_

o Tygon level indication - AT
LEAST 393.4'

Check RCS temperature - STABLE
OR DROPPING

Obtain key and locally throttle
SI pump discharge valve - TO
MATNTATIN RCS TEMPERATURE STABLE:

o 1SI8921A (364' Ql6 1A SI Pump
Rm)

o 1SI8921B (364' Y13 1B SI Pump
Rm)

RETURN TO Step 6
(Previous Page).

RETURN TO Step 6
(Previous Page).

IF temperature continues
to rise,

THEN concurrently perform
another ATTACHMENT for RCS
cooling per:

e TARBRLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 7 OF 7)
SI PUMP HOT LEG INJECTION

9 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE: a. WHEN an RH train is
available,
THEN do Steps 9b, 9c
and 9d.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return SI System to normal

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 1 OF 4)
ACCUMULATOR INJECTION

CAUTION
If an accumulator is aligned for
disc pressurization it should NOT be
used for RCS injection, unless no
other accumulators are available to
maintain reactor vessel level.

CAUTION
A rapid high pressure accumulator
injection may disarrange fuel
assemblies if the upper internals
are removed.

CAUTION
The minimum ambient temperature for
pressurization of the accumulator (s)
is 70°F.

R R d A b b b b b b 2 2 2 S Ib Ib b b b b b I 2h dh  db Ib Ib b b b b db dh g db Ib Ib I b b 4

*
*
*
*
*
*
*

NOTE *

This ATTACHMENT utilizes accumulator *
injection to obtain RCS cooling. *
Accumulator injection should be used *
*

*

*

only as necessary to limit cavity
spillover.

LR R SR d b b b b b b b d 2 dh db Ib Ib b b b b b 4 dh db  db Ib Ib b b b b db 4 dh db  9b O 4

1 CHECK ACCUMULATOR STATUS:

a.

At least one accumulator - a. Attempt to restore

AVATLABLE:

Pressure - ON SCALE

Level

accunmulator (s)

G0 TO another ATTACHMENT

for RCS cooling per:

- ON SCALE e TABLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 2 OF 4)

ACCUMULATOR INJECTION

2 EVALUATE REFUEL CAVITY LEVEL FOR

OVERSPILL:

a.

Refuel cavity level low enough
to accept contents of
accumulator without overspill

Lower refuel cavity level
per BwOP RE-4, FINAL DRAIN
OF THE REFUEL CAVITY,
TRANSFER CANAL AND THE
UPENDER AREAS.

CAUTION
IF P-11 Bypass Permissive light is
NOT LIT, accumulator discharge
valves may auto open when energized.

3 VERIFY ACCUMULATOR DISCHARGE

VALVES AVAILABLE:

a.

Place control switches for SVAG
VALVES 480V bus feeds at 1PMO6J
in - CLOSE:

e 480V FEED TO BUS 131X1A/X2A
(Train A)

e 480V FEED TO BUS 132X2A/X4A
(Train B)

At associated MCC energize ONE
accumulator discharge valve:

1SI8808A (MCC 131X2A A3)
1S1I8808B (MCC 132X2A A3)
1S18808C (MCC 132X2 B2)
1S18808D (MCC 131X2A A2)

O O OO0
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REV. 105 LOSS OF RH COOLING 1BwWOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT F (PG 3 OF 4)
ACCUMULATOR INJECTION
4 INJECT ACCUMULATOR:

a.

RCS WR Cold or Hot Leg a.

temperatures - GREATER THAN OR
EQUAL TO 140°F

Inject ONE accumulator by b.

manually opening its discharge
isolation wvalve:

o 1SI8808A
o 1SI8808B
o 1sI8808C
o 1SI8808D

Place control switches for SVAG
VALVES 480V bus feeds at 1PMO6J
in - TRIP:

e 480V FEED TO BUS 131X1A/X2A
(Train A)

e 480V FEED TO BUS 132X2A/X4A
(Train B)

MONITOR CNMT FOR ANY OVERSPILL

CONDITION:

a.

At first indication of
overspill - EVACUATE
CONTAINMENT

GO TO Step 6 (Next Page).

IF all available
accumulators are injected,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 4 OF 4)
ACCUMULATOR INJECTION

6 EVALUATE EFFECTIVENESS OF COOLING

METHOD:
a. Check RCS level: a. RETURN TO Step 1
(Page 69).
o RVLIS plenum region - AT
LEAST 37%
_OR_
o Reactor Vessel level - AT
LEAST 393.4':
o 1LI-RYO046
o 1LI-RY049
_OR_
o Tygon level indication - AT
LEAST 393.4'
b. Check RCS temperature - STABLE b. RETURN TO Step 1
OR DROPPING (Page 69).
7 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:
a. Check RH trains - ANY AVATIIABLE: a. WHEN an RH train is
available,
THEN do Steps 7b, 7c
and 7d.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return SI accumulators to
normal lineup

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT G (PG 1 OF 3)

RWST GRAVITY FEED

1 CHECK RWST LEVEL:

a.

RWST level - ANY INDICATED a. GO TO another ATTACHMENT

LEVEL

for RCS cooling per:

TABLE A (Page 10)

Page 73 of 75




REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT G (PG 2 OF 3)

RWST GRAVITY FEED

2 ESTABLISH FILL PATH FROM RWST
THROUGH ONE RH TRAIN:

a. Verify containment sump outlet
isol vlvs - CLOSED:

e 1ST8811A
e 1ST8811B

b. Verify RH pump suct from hot
leg isol wvalves - CLOSED:

o 1RH8701A and B
o 1RH8702A and B

c. Locally verify RH pump
discharge valve - QOPEN:

o 1RH8724A (1A RH pump room)
o 1RH8724B (1B RH pump room)

d. Verify RH HX flow control
valve - OPEN:

o 1RH606
o 1RH607
e. Verify RH pump miniflow valve -
OPEN:
o 1RH610
o 1RH611

f. Verify RH to cold legs isol
valve - OPEN:

o 1SI8809A
o 1SI8809B

g. Verify RH pump suct from RWST
isol valve - OPEN:

o 1SI8812A
o 1SI8812B
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REV. 105 LOSS OF RH COOLING 1BwOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT G (PG 3 OF 3)
RWST GRAVITY FEED
3 EVALUATE EFFECTIVENESS OF COOLING

4

METHOD:

a.

Check RCS level - RISING

b. Check RCS level - GREATER THAN b.
393.4"

CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a.

Check RH trains - ANY AVATILABLE: a.

. Align available RH train for

RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

. Return CV/SI systems to normal

lineup
RETURN TO MAIN BODY, Step 7
(Page 7)

-END-

. GO TO another ATTACHMENT

for RCS cooling per:

e TARBRLE A (Page 10)
Continue filling RCS from
RWST.

WHEN an RH train is
available,

THEN do Steps 4b,
and 4d.

4c
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REV.

103 LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

PURPOSE

This procedure provides actions required to remove decay heat in

the event RH System cooling is lost during Modes 4, 5, or 6.
SYMPTOMS OR ENTRY CONDITIONS
1) The following annunciators may cause entry into this procedure:
o RH PUMP TRIP, (2-6-Al)
o RH SUCT PRESS HIGH, (2-6-A3)
o RH PUMP 2A (B) DSCH PRESS HIGH, (2-6-Bl1,B2)
o RH PUMP 2A (B) DSCH FLOW LOW, (2-6-C1,C2)
o RH PUMP 2A (B) CC FLOW LOW, (2-6-D1,D2)
o RH HX CC WTR FLOW HIGH LOW, (2-2-A6)
o RC SYSTEM COLD PRESS HIGH, (2-12-D4)
o RC PRESS HIGH AT LOW TEMP PORV OPEN, (2-12-C4)
o CC PUMP TRIP, (2-2-A4)
o CC SURGE TANK LEVEL HIGH LOW, (2-2-A5)
o CC PUMP DSCH HDR PRESS LOW, (2-2-Bb)
o REACTOR VESSEL LEVEL LOW, (2-6-B3)
2) The following symptoms may cause entry into this procedure:
0 Oscillating RH pump amps
o Fluctuating RH Pump discharge pressure
0 Excessive RH Pump noise or vibration
o Fluctuating letdown flow when on RH letdown
o Dropping PZR level
o Dropping Reactor vessel level
0 Rising RCS temperature
o Rising RH system temperature
3) This procedure may be entered from:
o 2BwWFR-C.3, RESPONSE TO SATURATED CORE COOLING, Step 1

o 2BwOA ELEC-2, LOSS OF INSTRUMENT BUS, when an alternate means

of cooling is required
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
Step 2 (continued)
o 2BwWOA PRI-6, COMPONENT COOLING MALFUNCTION
o 2BwWOA SEC-4, *LOSS OF INSTRUMENT AIR,
o Inability to reduce RCS temperature while shutdown
o Loss of RH System while operating in Modes 4, or 6
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

I e A A db b b b b i d d S A S S b b i i e d A S S S b b i i i d d G A I i b b 4

conditions

X % X X o o X X

1 CHECK RH SYSTEM OPERATION:

RH

Operating RH pump parameters -

pumps - ANY RUNNING

STABLE:

RCS temperature -

RH letdown flow

RH pump amps

RH disch pressure

RH disch flow
Reactor Vessel level

RH pump noise/vibration

STABLE OR

DROPPING

d. RETURN TO procedure and step

in

effect

NOTE
With this procedure in effect,
Station Director shall:

*
*
*
*
e Evaluate for Emergency Plan *
*
*
*

the

e Perform a risk assessment
P i b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b ¢

GO TO sStep 2

Attempt to stabilize RH
system operation:

(Next Page).

o0 Reduce RH pump flow.

o Raise RCS level by
raising charging flow
and/or reducing letdown
flow.

IF RH pump parameters do
not stabilize,

THEN trip the affected RH
pump.

GO TO Step 2

Verify sufficient flow
through RH HX:

(Next Page).

1) Verify proper operation
of RH flow control
valves:

o 2RH606/RH618
o 2RH607/RH619

2) Verify sufficient CC
flow through RH HX.

IF CC system is
adversely affecting RH
HX operation,

THEN perform

2BwOA PRI-6,

COMPONENT COOLING
MALFUNCTION, while
continuing with this
procedure at Step 2
(Next Page).
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2 VERIFY POWER TO 4KV ESF BUSES:

a. ESF Buses - BOTH ENERGIZED:

e Bus 241
e Bus 242

3 MAINTAIN RCS LEVEL:

a. RCS level - STABLE

b. Control charging and letdown to

maintain desired RCS level

. Restore power to the

affected ESF bus per
2BwOA ELEC-3, LOSS OF 4KV
ESF BUS, while continuing
with this procedure.

. Check for leaks while

continuing with this
procedure.
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
L i d b b db b b b b e b b b b I b db b b b b b b b b b b e b b b b b b b a4
* NOTE *
* CNMT closure should be established *
* while continuing with this *
* procedure. *

R R A b b b b b b S 2 2 g Ib Ib b b b b b b db dh  Sh Ib Ib b b b b db 2 db db Ib Ib (ab b b 4

4 EVACUATE NON-ESSENTIAL PERSONNEL
FROM UNIT 2 CONTAINMENT:

a. Initiate CNMT closure per 2BwOS
XPC-W1, UNIT 2 CONTAINMENT
PENETRATION STATUS WEEKLY
SURVETLLANCE

b. Announce evacuation over plant
page system:

e All Non-essential personnel -
EVACUATE UNIT 2 CONTAINMENT

c. Actuate Unit 2 Containment
Evacuation Alarm:

1) Place Containment Evacuation
Alarm control switch at
2PM06J to - CNMT EVAC

d. Monitor containment conditions:

1) Notify Rad Protection to
monitor containment
conditions and provide
guidance on protective
clothing and equipment during
containment closure

2) Notify Rad Protection to
provide additional guidance
should RCS boiling point be
reached before containment
closure is completed
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
5 CHECK RCS CONDITIONS:

a.

C.

d.

RCS level: a. GO TO ATTACHMENT A
(Page 11).

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o Z2LI-RY046
o Z2LI-RY049

_OR_

o Tygon level indication - AT
LEAST 393.4'

RCS wide range pressure - LESS b. Reduce RCS pressure to
THAN 360 PSIG: less than 360 PSIG:
e 2PI-403 o Solid Plant:

e 2PI-405

O

Stop any dilution in progress

Suspend loading of irradiated
fuel assemblies

e Throttle letdown and
charging as necessary
to reduce RCS
pressure.

PZR Bubble:

e Manually initiate PZR
spray to reduce RCS

pressure:
o 2RY455B
o 2RY455C
o 2Cv8145

Page 6 of 75




REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
CAUTION

Starting redundant RH train prior to
determining the cause of the failure
of the first train may cause a
failure of the redundant RH train.

6 ESTABLISH RCS COOLING WITH IF redundant RH train is NOT
REDUNDANT RH TRAIN: available,
THEN attempt to restart the
a. Establish RCS cooling per RH train previously in
BwOP RH-6, PLACING THE RH service.

SYSTEM IN SHUTDOWN COOLING
IF neither RH train can be
restored,
THEN continue attempts to
restore either RH train.

GO TO step 8.
7 CHECK RCS CONDITIONS:
a. RCS temperature - STABLE OR a. GO TO step 8.
DROPPING
b. RCS level - GREATER THAN 393.4' b. GO TO ATTACHMENT A
(Page 11).

c. RETURN TO procedure and step
in effect

R R A A b b b b b b S 2 2 S Ib Ib b b b b b I db dh db Ib b b b b b 2 dh dh db Ib Ib b b b 4

* NOTE *
* RCFCs should be switched to slow *
* speed if containment pressure *
* reaches the SI setpoint. *

R R A A b b b b b b 2 2 2 S Ib Ib b b b b b b dh dh db Ib b b b b b 2 2 dh db Ib Ib I b b 4

8 VERIFY RCFCs RUNNING:

a. High speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in high
speed.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:

a. Check RH trains - ANY AVATLABLE: a. Continue at Step 10 (Next
Page) .
IF at anytime an RH train
becomes available,
THEN do Steps 9b and 9c.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. RETURN TO step 7 (Previous
Page)
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10 SELECT APPLICABLE ATTACHMENT TO

ESTABLISH RCS COOLING:

a.

Determine applicable cooling
method per:

TABLE A (Next Page):

o

Steaming
Intact/Non-isolated SGs -
ATTACHMENT B (Page 27)

RCS Bleed and Feed -
ATTACHMENT C (Page 36)

Refuel Cavity to Fuel Pool
Cooling - ATTACHMENT D

(Page 59)

SI Pump Hot Leg
Injection - ATTACHMENT E

(Page 62)

Accumulator Injection -
ATTACHMENT F (Page 69)

RWST GRAVITY FEED -
ATTACHMENT G (Page 73)

—-END-
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

TABLE A

(PG 1 OF 1)

DETERMINATION OF EFFECTIVE RCS COOLING METHODS

1 REFER TO QU-AP-104 ATTACHMENT 1,

SHUTDOWN SAFETY EQUIPMENT STATUS

CHECKLIST FOR ESTABLISHING PRIORITIES:

COOLING MODE 4 MODE 5 MODE 6
METHOD
RCS is_|RCS not|RCS is REFUEL (ALL RCS 1is
intactd|intactd|adverse3|FLOODED|OTHER |adverse3
STATUS

ATTACHMENT B 4 4
Steam SGs yes yes N/A N/A N/A N/A N/A
(Page 28)

ATTACHMENT C

Bleed & Feed| yes yes yes yes yes yes yes
(Page 37)

ATTACHMENT D

Cavity-Pool N/A N/A N/A N/A yes N/A N/A
(Page 60)

ATTACHMENT E 1 1

SI Hot Leg N/A N/A yes YES N/A yes YES
(Page 63)

ATTACHMENT F

Accum Injec yes yves yves yves yes yes yes
(Page 70)

ATTACHMENT G 2 2

Gravity Feed| N/A N/A yes N/A N/A yes N/A
(Page 74)

1. SI pump hot leg injection must be initiated as the primary
recovery method. Other methods may be used in conjunction
with ATTACHMENT E but not in place of it.

2. May be effective if RCS bleed path is at the hot leg elevation
or through the reactor head conoseals.

3. The RCS i1is ADVERSE if ALL of the following exist:

a. The RCS has a cold leg opening AND

b. The reactor vessel head is NOT removed AND

c. ALL RCS loops are blocked (loop stops closed or hot leg
nozzle dams are installed)

4. Steaming Intact/Non-isolated SGs is the preferred heat removal
method 1if the RCS is intact AND loops are NOT isolated.

5. The RCS is intact if PZR PORV (s), 2RY045, or reactor head
vents are open but can be isolated.

—-END-
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 1 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

1 CHECK IF RH PUMPS SHOULD BE

STOPPED:

a.

b.

RH pump - ANY RUNNING

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o Z2LI-RY046
o Z2LI-RY049

_OR_

o Tygon level indication - AT

LEAST 393.4'

RH flow - LESS THAN 3000 GPM

RH pumps - NOT CAVITATING

RETURN TO procedure and step
in effect

GO TO Step 2 (Next Page).
Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .

Reduce RH flow to less
than or equal to 3000 GPM.

Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .

Page 11 of 75




REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 2 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

2 ISOLATE LETDOWN AND KNOWN DRAIN
PATHS:

a. Close letdown orifice isol
valves:

e 2CV8149A
e 2CV8149B
e 2CV8149C

b. Close letdown line isol valves:

e 2CV459
e 2CV460

c. Close RH to CV Letdown Flow
Control Valve:

e 2CV128
d. Close RC Loop Drain Valves:

2RC8037A
2RC8037B
2RC8037C
2RC8037D

IR R R A b b b b b b S 2 2 S Ib Ib b b b b b I 4b dh db Ib Ib b b b b db dh db db Ib Ib (I b b 4

* NOTE *
* RCFCs should be switched to slow *
* speed if containment pressure *
* reaches the SI setpoint. *

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b I 2b  dh  db Ib Ib b b b b db dh db  db Ib Ib (I b b 4

3 VERIFY RCFCs RUNNING:

a. High speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in high
speed.
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REV. 103

UNIT 2

LOSS OF RH COOLING 2BwWOA

PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 3 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
CAUTION
Only borated water should be added
to the RCS to maintain adequate
shutdown margin.
4 CHECK RCS LEVEL:
a. RCS level: a. GO TO step 9 (Page 16).
o RVLIS plenum region - LESS
THAN 37%
_OR_
0 Reactor Vessel level - LESS
THAN 393.4"':
o 2LI-RYO046
o 2LI-RYO049
_OR_
o Tygon level indication - LESS
THAN 393.4'
b. RCS level: b. GO TO Step 8 (Page 16).

o

RVLIS plenum region - LESS
THAN 27%

_OR_

Reactor Vessel level - LESS
THAN 392.4':

o Z2LI-RY046
o Z2LI-RY049

_OR_

Tygon level indication - LESS
THAN 392.4"
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 4 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

5 CHECK ACCEPTABLE RCS HOT SIDE
VENT PATH ESTABLISHED:

a. Reactor vessel head - REMOVED a. IF the RCS does NOT have a
cold leg opening,
THEN GO TO Step 6 (Next
Page) .

IF the RCS has a cold leg
opening,

THEN refill the RCS per
the following:

1) Align one SI pump for
Hot Leg Injection.

2) Start the SI pump.

3) WHEN RCS level 1is
greater than 393.4' AND
the leak is isolated,
THEN stop the SI pump.

4) GO TO Step 9 (Page 16).
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 5 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

6 ALIGN CENT CHG PUMP TO REFILL

RCS:

a. Check CENT CHG pumps - ONE

RUNNING

b. Align CENT CHG pump suction to

RWST:

1) Open at least one RWST to
CENT CHG pumps suction wvalve:

o 2Cv112D
o 2CVI11Z2E

2) Close at least one VCT to
CENT CHG pump suction valve:

o 2CV112B
o 2CvllzcC
c. Raise charging flow to maximum C.
by throttling open 2CV121 and
2Cv182
d. RCS level - GREATER THAN 393.4' d.

/ GO TO STEP 9 (Next Page)

Start one CENT CHG pump.

IF neither CENT CHG pump
can be started,
THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.4' AND
the leak is isolated,
THEN stop the SI pump.

d) GO TO step 9
Page) .

(Next

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve(s) as necessary to
maintain RCS level:

o 2SI8801A
o 2SI8801B

Maintain maximum charging
flow until RCS level 1is
greater than 393.4°'.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A

(PG 6 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

8 RAISE RCS LEVEL BY NORMAL

9

CHARGING:

a. Check CENT CHG
RUNNING

b. Throttle 2CV121
raise RCS level

pumps - ONE a.

and 2CV182 to b.

c. Feed RCS - UNTIL LEVEL GREATER

THAN 393.4'

IDENTIFY AND ISOLATE ANY RCS

LEAKAGE

Start one CENT CHG pump.

IF neither CENT CHG pump
can be started,

THEN perform the
following:

1) Makeup to the RCS using
one of the following:

o ATTACHMENT E
(Page 62) SI PUMP HOT
LEG INJECTION

o ATTACHMENT F
(Page 69) ACCUMULATOR
INJECTION

o ATTACHMENT G
(Page 73) RWST
GRAVITY FILL

2) GO TO Step 8c.

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve as necessary to
maintain desired RCS
level:

o 2SI8801A
o 2SI8801B
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 7 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE
The time to boiling in the RCS
should be considered when
determining how much time should be
spent venting the RH system prior to
taking additional actions starting
at Step 10d.

*
*
*
*
*
*
*
R R AR d I b b b b b b 2 2 S dR Ib Ib Ib b b b b d 4 4 db Ib Ib Ib b b b b S 4 db db  gb I 4

*
*
*
*
*
*
*
*

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b d 2b  dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

* NOTE *
* If adequate time to completely vent *
* the RH system is NOT available, air *
* can be swept out of the RH lines by *
* filling the RCS to 394.4' and *
* running an RH pump at a flowrate *
* greater than 1500 GPM per Step 10e *
* RNO. *
* *

LR R SR d I b b b b b b d 2 dh db Ib Ib b b b b b 4 dh dh  db Sb Ib b b b b db 4 dh db  9b S 4

10 VENT RH SYSTEM AS NECESSARY:

a. Check if a standby train a. GO TO step 10d (Page 19).
exists:

e Any RH pump - NOT RUNNING
PRIOR TO LOSS OF RH

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 8 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)
b. Check if standby RH train

available for shutdown cooling:

1)

2)

3)

Standby RH pump - AVAILABLE 1)
Standby RH heat exchanger - 2)
AVATTLABLE

RH to cold legs discharge 3)

valve for standby RH train -

OPEN:

o 2SI8809A
o 2SI8809B

Step continued on next page

GO TO Step 10d (Next
Page) .

GO TO Step 10d (Next
Page) .

Manually open the wvalve.

IF the valve can NOT be
opened,

THEN perform the
following to align the
standby pump to the
discharge of the
previously running
train:

a)

Close the RH pump
suction from RWST
isolation valve for
the standby RH pump:

o 2SI8812A
o 2SI8812B

Open RH HX discharge
crosstie wvalves:

e 2RH8716A
e 2RH8716B

Close at least one
RCS loop to RH pump
suction isol wvalve on
the previously
running train:

o 2RH8701A or
2RH8701B

o 2RH8702A or
2RH8702B
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REV. 103

LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 10

GO TO step 11

ATTACHMENT A

(PG 9 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

(continued)

(Page 22)

Maintain RCS level while
venting RH System

Place control switches for SVAG
VALVES 480V bus feeds at 2PMO6J

in - CLOSE:

480V FEED TO BUS 231X1A/X2A
(Train A)

480V FEED TO BUS 232X2A/X4A
(Train B)

Align previously running RH
train for venting:

1)

Close RH hot leg suction
valves:

o 2RH8701A and B
o 2RH8702A and B

Close RH to cold 1legs
discharge valve:

o 2SI8809%9A
o 2SI8809B

Open RH pump suction from
RWST isolation wvalve:

o 2SI8812A
o 2SI8812B

. IF the previously running

RH train can NOT be vented
using the RWST,

THEN perform the
following:

1) Close RH pump suction
from RWST isolation
valve:

o 2SI8812A
o 2SI8812B

2) Open RH hot leg suction
valves:

o 2RH8701A and B
o 2RH8702A and B

3) Open RH to cold legs
isolation valve:

o 2SI8809A
o 2SI8809B

Step continued on next page
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REV. 103

LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 10

ATTACHMENT A (PG 10 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

(continued)

Step continued on next page

Open RH HX flow control
valve:

o Z2RH606
o 2RH607

Close RH HX Bypass flow
control valve:

o Z2RH618
o 2RH619

Vent RH train suction
piping using high point
vent valves:

o 2RHO028A (379' CWA
P-68)

o 2RH028B (379' CWA
P-75)

Vent RH train discharge
piping using high point
vent valves:

o 2RHO26A (364' 2A RH
HX rm)

o 2RHO026B (364' 2B RH
HX rm)

Start the affected pump
at a high flow rate and
monitor reactor vessel
level.

WHEN RH pump amps and
disch pressure are
stable,

THEN reduce RH flow.

GO TO step 11f
(Page 24).
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REV.

103 LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 11 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

Step 10 (continued)

g.

Place control switches for SVAG
VALVES 480V bus feeds at 2PMO6J
in - TRIP:

e 480V FEED TO BUS 231X1A/X2A
(Train A)

e 480V FEED TO BUS 232X2A/X4A
(Train B)

Vent RH train suction piping
using high point wvent wvalve:

o Z2RHO28A (379' CWA P-68)
o Z2RHO028B (379" CWA P-75)

Vent RH train discharge piping
using high point wvent wvalve:

o 2RHO026A (364' 2A RH HX rm)
o Z2RH026B (364' 2B RH HX rm)
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 12 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
CAUTION
Starting an RH pump may result in an
RCS level drop due to shrink or void
collapse.
11 RESTORE RH FLOW:

a.

RCS level - GREATER THAN 393.4' a.

b. Check RH system aligned for
shutdown cooling:

1)

RH pump suction from RWST
isolation valve for selected

pump - CLOSED:

o 2SI8812A
o 2SI8812B

Continue with this
procedure at Step 12
(Page 25),

WHEN RCS level is greater
than 393.4"',

THEN do Steps 11b

through 117.

1) Perform the following:

a) Place control
switches for SVAG
VALVES 480V bus feeds
at 2PMO6J in - CLOSE:

° 480V FEED TO BUS
231X1A/X2A (Trailn
A)

° 480V FEED TO BUS
232X2A/X4A (Trailn
B)

b) Manually or locally
close associated
valve:

o 2SI8812A (2A CS
Pump Rm)

o 2SI8812B (2B RH
Pump Rm)

Step continued on next page

Page 22 of 75




REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 13 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 1lb (continued)

2) RH hot leg suction valves for

selected pump - OPEN:

o 2RH8701A and B
o 2RH8702A and B

3) Selected RH to cold legs

isolation valve -

o 2SI8809A
o 2SI8809B

OPEN:

c)

Place control
switches for SVAG
VALVES 480V bus feeds
at 2PMO6J in - TRIP:

480V FEED TO BUS

231X1A/X2A (Trailn
A)

480V FEED TO BUS
232X2A/X4A (Trailn
B)

Manually or locally open

associated wvalve(s)
2BwWOA ELEC-5,

per
LOCAL

EMERGENCY CONTROL OF
SAFE SHUTDOWN EQUIPMENT.

Perform the following:

a)

Place control
switches for SVAG
VALVES 480V bus feeds
at 2PMO6J in - CLOSE:

480V FEED TO BUS

231X1A/X2A (Trailn
A)

480V FEED TO BUS
232X2A/X4A (Trailn
B)

Manually or locally
open associated

valve:

o 2SI8809A (387' CWA
P50)

o 2SI8809B (387' CWA
P51)

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 14 OF 16)
RH RECOVERY WHITE AT REDUCED INVENTORY CONDITIONS
Step 1lb (continued)
c) Place control
switches for SVAG
VALVES 480V bus feeds
at 2PMO6J in - TRIP:
e 430V FEED TO BUS
231X1A/X2A (Trailn
A)
e 430V FEED TO BUS
232X2A/X4A (Trailn
B)
c. Check RH disch flow path flow c. Manually close valve(s) as
control wvalves - CLOSED: necessary.
e RH HX Flow control vlv:
o 2RH606
o 2RH607
e RH HX bypass flow control
viv:
o 2RH618
o 2RH619
d. Check CC to RH HX isol valve d. Manually or locally open
for selected RH pump - OPEN: associated valve:
o 2CC9412A o 2CCY9%412A (364" +13' S19)
o 2CC9412B o 2CCY9412B (364" +13' V19)
e. Start selected RH pump
f. Maintain RCS level - GREATER
THAN 393.4'
g. Gradually raise RH flow to

desired flowrate

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 15 OF 16)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

Step 11 (continued)
h. Check RH Flow - RESTORED h. Perform the following:
1) Trend core exit TCs.
2) GO TO Step 12. Observe
NOTE prior to Step 12.
i. Check RCS temperature - LESS i. Perform the following:
THAN 140°F

1) Raise cooling flow thru
the inservice RH HX.

2) RETURN TO step 11g.

j. RETURN TO procedure and step
in effect

IR R d dh b b b b b b 2 2 2 S Ib Ib b b b b b b dh dh db Ib Ib b b b b db 2 dh db Ib b I b b 4

* NOTE *
*  To maintain RCS pressure low enough *
* for gravity feed, at least two SG's *

* must be refilled and utilized. *
PR A b I b I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b g

12 DETERMINE IF A SECONDARY HEAT
SINK SHOULD BE ESTABLISHED:

a. RCS pressure - GREATER THAN OR a. GO TO step 13 (Next
EQUAL TO 20 PSIG Page) .
b. SGs - AT LEAST ONE AVAILABLE b. Restore at least ONE SG to

service at Shift Manager's
discretion while
continuing with this
procedure at Step 13 (Next
Page) .

c. GO TO ATTACHMENT B (Page 27),
STEAMING INTACT/NON-ISOLATED
SG(s)
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 16 OF 16)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

13 RESTORE RH COOLING:

a. RH Flow - RESTORED

. Restore RCS cooling:

1) Perform one of the
following:

o ATTACHMENT C
(Page 36), RCS BLEED
AND FEED

o ATTACHMENT E
(Page 62), SI PUMP
HOT LEG INJECTION

o ATTACHMENT F
(Page 69),
ACCUMULATOR INJECTION

2) RETURN TO Step 10

(Page 17).
b. RCS temperature - LESS THAN b. Continue cooling with RH.
140°F RETURN TO Step 13a.
14 RETURN TO PROCEDURE AND STEP IN
EFFECT
-END-
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REV.

103 LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 1 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)
1 CHECK SG COOLING AVAILABLE:
a. RCS vent paths - ISOLATED: a. Manually or locally

isolate vent paths.

° PZR PORVs
e Reactor head wvents
° 2RY045

. Two SGs - AVAILABLE:

1) Associated loop stop valves - 1)
OPEN
2) SG vent path - AVAILABRLE: 2)

o Associated PORV (s)
o Steam Dumps

3) Wide range level (s) - GREATER 3)
THAN 25%

IF ALL SGs are isolated,

THEN try to unisolate at
least one SG.

Establish a vent path
for at least ONE SG.

GO TO Step 4 (Page 30).
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B

(PG 2 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

* NOTE *
* RCS temperature may rise and *
* stabilize above 200°F for natural *
* circulation to be effective. *

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

IR R d A b b b b b b S 2 2 A Ib Ib b b b b b b dh dh  db Ib Ib b b b b 2 2 db db Ib Ib ab b b 4

25%.

*
*
*
*
*
*

2 ESTABLISH RCS COOLING USING

NOTE *

Steam generators are the preferred *
means of heat removal as long as SG *
*

*

*

wide range level is greater than

RadR b b i A 2 dh dh Ib b b b b b S I S S SR Ih Ib b b b b 4 2 dh dh Ib Ib Ib b b b b b g 4

SG(S):
a. Dump steam to condenser from a. Manually dump steam from
available SG(s): available SG(s) using SG
PORV (s) .
1) Check condenser available
IF SG PORV (s) can NOT be
2) Verify steam dump mode opened manually,
selector switch in - STEAM THEN locally dump steam
PRESSURE MODE per BwOP MS-6, LOCAL
OPERATION OF THE SG PORVs.
3) Manually adjust MS header
pressure controller demand to
initiate cooldown
b. SG feed flow - AVAILABILE: b. Continue at Step 4
(Page 30),
o AF system - OPERATING IF SG wide range level
drops to less than 25% in
-OR- all available SGs,
THEN GO TO another
o Condensate/Feedwater system - ATTACHMENT for RCS cooling
OPERATING per TABLE A (Page 10).
c. Maintain SG narrow range c. IF SG wide range level
level - GREATER THAN 50% drops to less than 25% in
all available SGs,
THEN GO TO another
ATTACHMENT for RCS cooling
per TABLE A (Page 10).
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 3 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

3 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE: a. RETURN TO sStep 2
(Previous Page).
IF at anytime an RH train
becomes available,
THEN do Steps 3b and 3c.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. RETURN TO MAIN BODY, Step 7
(Page 7)
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 4 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

4 ESTABLISH AF FLOW TO AT LEAST TWO
AVATILABLE SG(s):

a. Check AF pumps - AT LEAST ONE a.

AVATITLABLE

b. Check available AF pump(s) test b.

valves - OPEN:

o 2AF004A
o 2AF004B
c. Check available SG(s) AF isol C.

valves - OPEN:

o SG 2A:
o 2AF013A
o 2AF013E
o SG 2B:
o 2AF013B
o 2AF013F
o SG 2C:
o 2AF013C
o 2AF013G
o SG 2D:
o 2AF013D
o 2AF013H

Step continued on next page

GO TO Step 5 (Page 32).

Locally open valve(s):

o 2AF004A (383' N20)
o 2AF004B (383' L20 2B AF
PP room)

Manually open valve(s) as
necessary.
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 5 OF 9)
STEAMING INTACT/NON-TISOLATED SG(S)
Step 4 (continued)
d. Check available SG(s) AF flow d. Manually or locally
control valves - THROTTLED/OPEN: throttle/open valve(s) as
necessary:
o SG 2A:
o 2AF005A
o 2AF005E
o SG 2B:
o 2AF005B
o 2AFO005F
o SG 2C:
o 2AF005C
o 2AF005G
o SG 2D:
o 2AF005D
o 2AF005H
e. Start one AF pump e. Locally start one AF pump:
o AF pump 2A per
BwOP AF-5, MOTOR DRIVEN
AUXILIARY FEEDWATER PUMP
_ A STARTUP ON RECIRC
o AF pump 2B per
BwOP AF-7, AUXILIARY
FEEDWATER PUMP B
(DIESEL) STARTUP ON
RECIRC
IF neither AF pump is
available,
THEN GO TO Step 5 (Next
Page) .
f. RETURN TO step 2 (Page 28)
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 6 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)
5 PREPARE CD/FW SYSTEM FOR

RESTORATION:

a.
AT ZERO DEMAND:

Place FW reg valves in - MANUAL

Manually close valve(s).

IF any recirc valve can
NOT be closed,

THEN locally close its

manual isolation wvalve:

e 2FW510
e 2FW520
e 2FW530
e 2FW540
b. Place FW reg bypass valves in -
MANUAL AT ZERO DEMAND:
e 2FW510A
e 2FW520A
e 2FW530A
e 2FW540A
c. Place FW tempering flow control
valves in - MANUAL AT ZERO
DEMAND :
o 2FWO034A
o 2FW034B
o 2FW034cC
o 2FW034D
d. Check FW pumps recirc valves -
CLOSED:
e 2FWO12A
e 2FWO012B
e 2FW012C
e 2FWO076

valves - CLOSED:

e 2FW002A
e 2FW002B
e 2FW002C

Check main FW pumps discharge

o Z2FWO027A (426' J25)
o Z2FW027B (426' J25)
o 2FW027C (426' J25)
o 2FW098 (401" +10' H26)

Manually or locally close
valve(s) .
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 7 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

6 CHECK FEEDWATER ISOLATION:

a. Check FW isolation AUX RELAY a. GO TO step 7 (Next Page).
lights - ANY LIT

b. Depress both FW ISOLATION reset
pushbuttons

c. Depress both FW isolation AUX
RELAYS reset pushbuttons

d. Check FW isolation AUX RELAY d. Pull the feedwater
lights - NOT LIT isolation fuses:

e 2PA27J
e FU-24
e FU-27

° 2PA28J
e FU-24
e FU-27
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 8 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

CAUTION

Slowly initiate feedwater flow to
steam generators to limit severe
water hammer to intact SGs.

/7 ESTABLISH CONDENSATE FL

OW TO AT

LEAST TWO AVAILABLE SG(

a. Check CD/CB pumps -

S):

ANY RUNNING a.

Step continued on next page

Start one CD/CB pump per
BwOP CD/CB-1, CONDENSATE/
CONDENSATE BOOSTER SYSTEM
STARTUP

IF no CD/CB pump can be
started,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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REV. 103 LOSS OF RH COOLING 2BwWOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 9 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

Step 7 (continued)

b. Align condensate flowpath
through startup FW pump:

1) Locally align startup FW
pump:

a) Start aux oil pump

b) Open suction isolation
valve:

e 2CB133 (426' +12' H19)

c) Open discharge isolation
valve:

e 2FW098 (401' +10' H26)

2) Open startup FW pump
discharge valve:

e 2FW059

c. Open FW tempering isolation
valves:

2FW035A
2FWO035B
2FW035C
2FW035D

O O OO

d. Control flow with FW tempering
flow control valves:

o Z2FWO034A
o 2FW034B
o 2FwW034cC
o 2FW034D

e. RETURN TO Step 2 (Page 28)

—-END-

Align condensate flowpath
through one main FW pump:

1) Start affected FW pump
aux oil pump.

2) Open affected FW pump
discharge valve:

2FW002A
2FWO002B
2FW002C

O O O
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 1 OF 19)

RCS BLEED AND FEED

1 CHECK IA STATUS:

a. SACs - ANY RUNNING

b. IA Cnmt isolation valves - OPEN:

e 2TA065
e 2TA066

2 CHECK CENT CHG PUMP MINIFLOW PATH
ESTABLISHED:

a. CENT CHG pump miniflow valves -
BOTH OPEN:

o CENT CHG pump 2A:

e 2CV8111
e 2CV8114

o CENT CHG pump 2B:

e 2CV8110
e 2CV8lle

Start one SAC per

BwOP SA-1, STARTUP AND
OPERATION OF A STATION AIR
COMPRESSOR.

Manually open valves:
1) 2IA065
2) 2IA066

IF 2IA065 will NOT open
manually,

THEN locally open the
valve using a pneumatic
jumper:

e 2TA065 (391' CWA P-39)
Continue with Step 2,

WHEN 2IA065 is open,
THEN open 2IA066.

Manually open valve(s) as
necessary.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 2 OF 19)
RCS BLEED AND FEED
3 ESTABLISH RCS BLEED PATH:

a.

Check PZR PORV 1isol valves -
ENERGIZED:

e 2RY8000A
e 2RYB000B

Verify PZR PORV isol valves -
OPEN:

e 2RY8000A
e 2RYB000B

Check PZR - WATER SOLID

Check RCPs - ALL STOPPED

Open both PZR PORVs:

e 2RY455A
e 2RY456

Locally energize isol
valve breaker(s):

o MCC 231X2B A5 (2RY8000A)
(414" S24 CWA)

o MCC 232X2 C4 (2RY8000B)
(426" S24 CWA)

Manually or locally open
isol valve(s):

o MCC 231X2B A5 (2RY8000A)
(414" sS24 CWA)

o MCC 232X2 C4 (2RY8000B)
(426" S24 CWA)

GO TO Step 4 (Next Page).

Stop all RCPs.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 3 OF 19)
RCS BLEED AND FEED

4 ALIGN RCS FEED PATH:

a. Check CENT CHG pump - ONE a. Start one CENT CHG pump.
RUNNING
IF neither CENT CHG pump
can be started,
THEN establish cold leg
injection using an SI
pump :

a) Dispatch operator(s) to
RTS/RACK IN breaker for
any available SI pump:

o Bus 241 Cub 3 (SI
pump 2A4)

o Bus 242 Cub 3 (SI
pump 2B)

IF no SI pump is
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 10)

b) Place control switches
for SVAG VALVES 480V bus
feeds at 2PMO6J in -
CLOSE:

° 480V FEED TO BUS
231X1A/X2A (Train A)

° 480V FEED TO BUS
232X2A/X4A (Train B)

c) Verify SI pump suction
from RWST isolation
valve 1s OPEN:

e 25I8806

Step continued on next page
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REV.

103

LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 4 OF 19)
RCS BLEED AND FEED
Step 4 (continued)

d) Verify SI pump suction
valve(s) OPEN:
o 2S5I8923A
o 2SI8923B

e) Open SI pump to cold
legs common isolation
valve:
e 2518835

f) Open SI pump to cold
legs isolation wvalve:
o 2S5I8821A
o 2SI8821B

g) Verify SI pump miniflow
common isolation valve
OPEN:
e 2518813

h) Verify SI pump miniflow

isolation valve OPEN:

o 2518814
o 2518920

Start one SI pump

Place control switches
for SVAG VALVES 480V bus
feeds at 2PMO6J in -
TRIP:

° 480V FEED TO BUS
231X1A/X2A (Train A)

° 480V FEED TO BUS
232X2A/X4A (Train B)

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 5 OF 19)
RCS BLEED AND FEED
Step 4 (continued)
k) GO TO Step 5 (Next
Page) .
b. Align CENT CHG pump suction to
RWST:
1) Open at least ONE RWST to 1) Locally open at least
CENT CHG pumps suction wvalve: ONE valve:
o 2Cv112D o 2CV112D (364' +12'
o 2CV112E U23 CWA)
o 2CV112E (364' +12!
U23 CWA)
2) Close at least ONE VCT outlet 2) Locally close at least
isol valves: ONE valve:
o 2CV112B o 2CV112B (426' Q20 VCT
o 2CvVl1l2c valve aisle)
o 2CV112C (426' Q20 VCT
valve aisle)
c. Close at least ONE charging
line cnmt isol valve:
o 2Cv8105
o 2Cv8106
d. Open ONE CENT CHG pumps to cold

legs injection isol wvalve:

o 2SI8801A
o 2SI8801B
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 6 OF 19)
RCS BLEED AND FEED

5 VERIFY RCS BLEED PATH

ESTABLISHED:

a. Check PZR PORVs - BOTH CLOSED a. GO TO step 6 (Next Page).

b. Check RCS bleed path - b. Perform the following:
ESTABLISHED:

1) Verify all RCPs stopped.
o PZR manway - REMOVED
2) Open both PZR PORVs:
o PZR safety(s) - REMOVED
e 2RY455A
o Reactor vessel head - REMOVED e 2RY456
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 7 OF 19)
RCS BLEED AND FEED
6 MAINTAIN LONG TERM BLEED AND FEED

a.

CAPABILITY:

Initiate makeup to RWST per
BwOP SI-13, FILLING THE
REFUELING WATER STORAGE TANK,
while continuing with this

procedure
Check if RH SUCT PRESS HIGH b.
(2-6-A3) - LIT

Reduce makeup flow - TO REDUCE
RCS PRESSURE:

0 Obtain key and locally
throttle CENT CHG pump
discharge valve(s):

o 2CV8485A (364' U21 2A
CENT CHG pump room)
o 2CV8485B (364' Y22 2B

CENT CHG pump room)

o0 Obtain key and locally
throttle SI pump discharge

valve (s) :
o 2SI8921A (364' Q20 2A ST
Pump Rm)
o 2SI8921B (364' Y23 2B SI
Pump Rm)
RCS pressure - CAN NOT BE d.

REDUCED LESS THAN 600 PSIG

Close at least one RCS loop to
RH pump suction isol wvalve on
each Train:

e 2RH8701A or 2RH8701B
e 2RHB8702A or 2RH8702B

GO TO sStep 9 (Page 49)

Continue with Step 7 (Next
Page),
IF RH SUCT PRESS HIGH

alarm annunciates,

THEN do Step 6c, 6d, 6e
and 6f.
Continue with Step 7 (Next

Page),

IF RCS pressure can NOT be
maintained less than

600 PSIG,

THEN do Step 6e.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 8 OF 19)
RCS BLEED AND FEED

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE *

If CETCs are unavailable and a vent *
exists at the top of the PZR, surge *
line temperature will provide an *
*

*

indication of hot leg temperature.

*
*
*
*
*
L R IR A A b b b b b b b 2 S dR Ih Ib Ib b b b b S 2 4 dh Sb Ib Ib b b b b S 4 db  db  Sb Ib 4

7/ DETERMINE IF MAKEUP TO PREVENT
BOILING REQUIRED:

a. Check core instrumentation - a. GO TO step 7c.
STATUS:

e CETCs - AVATILABLE
—-AND-
e RVLIS - AVATILABLE
b. GO TO Step 8 (Page 46)

c. Determine makeup flow required
to prevent boiling per:

o FIGURE BwOA PRI 10-3
(Page 57) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
PRIOR TO REFUEL

o FIGURE BwOA PRI 10-4
(Page 58) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
AFTER REFUEL

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 9 OF 19)

RCS BLEED AND FEED

Step 7 (continued)

d. Verify makeup - WILL NOT OVER d. GO TO Step 9 (Page 49).

PRESSURIZE RCS:

o ONE of the following bleed
paths - EXISTS:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVS OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
1200 GPM WITH TWO PZR PORVS
OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH REACTOR HEAD
CONOSEALS DISCONNECTED

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH ONE PZR PORV
OPEN

Step continued on next page
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REV.

103

UNIT 2

LOSS OF RH COOLING

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 7

e.

ATTACHMENT C

(PG 10 OF 19)

RCS BLEED AND FEED

(continued)

Establish makeup flow
determined to - PREVENT BOILING:

O

GO

Obtain key and locally
throttle CENT CHG pump
discharge valve:

o 2CV8485A (364' U21
CENT CHG pump room)
o 2CV8485B (364' Y22
CENT CHG pump room)

2A

2B

Obtain key and locally
throttle SI pump discharge
valve:

o 2SI8921A
Pump Rm)
o 2SI8921B
Pump Rm)

(364' Q20 2A SI

(364' Y23 2B SI

Start an additional ECCS
pump :

e Throttle pump discharge
valve (i1if necessary) prior
to pump start to mitigate
RCS overpressurization

TO sStep 10 (Page 53)

e.

IF adequate flow to
prevent boiling can NOT be
established,

THEN GO TO Step 9

(Page 49).
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 11 OF 19)
RCS BLEED AND FEED

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

* NOTE *
* TIf RWST level drops to less than *
* 46%, Step 9 (Page 49) should be *
* performed. *

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

8 DETERMINE IF MAKEUP TO PREVENT
BOILING ALLOWED:

a. Check RWST level - GREATER THAN a. GO TO step 9 (Page 49).
46%

b. Determine makeup flow required
to prevent boiling per:

o FIGURE BwOA PRI 10-3
(Page 57) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
PRIOR TO REFUEL

o FIGURE BwOA PRI 10-4
(Page 58) MINIMUM MAKEUP FLOW
REQUIRED TO PREVENT BOILING
AFTER REFUEL

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 12 OF 19)

RCS BLEED AND FEED

Step 8 (continued)

c. Verify makeup - WILL NOT OVER c. GO TO step 9 (pPage 49).

PRESSURIZE RCS:

o ONE of the following bleed
paths - EXISTS:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVS OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
1200 GPM WITH TWO PZR PORVS
OPEN

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH REACTOR HEAD
CONOSEALS DISCONNECTED

_OR_

o Makeup flow required to
prevent boiling - LESS THAN
800 GPM WITH ONE PZR PORV
OPEN

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 13 OF 19)
RCS BLEED AND FEED
Step 8 (continued)
d. Establish makeup flow d. IF adequate flow to

determined to - PREVENT BOILING:

O

GO

Obtain key and locally
throttle CENT CHG pump
discharge valve:

o 2CV8485A (364' U21 2A
CENT CHG pump room)
o 2CV8485B (364' Y22 2B

CENT CHG pump room)

Obtain key and locally
throttle SI pump discharge
valve:

o 28SI8921A (364' Q20 2A SI
Pump Rm)

o 28SI8921B (364' Y23 2B SI
Pump Rm)

Start an additional ECCS
pump :

e Throttle pump discharge
valve (i1if necessary) prior
to pump start to mitigate
RCS overpressurization

TO sStep 10 (Page 53)

prevent boiling can NOT be
established,

THEN GO TO Step 9
Page) .

(Next
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 14 OF 19)

RCS BLEED AND FEED

to the PZR.
remain accurate.

CAUTION

Boiling in the RCS may cause water
carryover to the PZR.
vessel level indicators 2LI-RY046
and 2LI-RY049 will read
non-conservatively high if water
from the reactor vessel is displaced
RVLIS indication will

Reactor

IR R A dh I b b b b b 2 2 2 S Ib Ib b b b b b I db dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

NOTE

IF the bleed path is in the top of
the PZR, RCS level must drop below

flowpath for steam from the reactor

core.

* *
* *
* *
* the top of the hot legs to allow a *
* *
* *
* *

LR R IR d b b b b b b b I 2 db db Ib Ib b b b b b 4 dh dh  db Ib Ib b b b b 4 4 dh db  9b I 4

9 ESTABLISH MAKEUP FLOW TO MATCH

BOILOFF:

Step continued on next page
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REV.

103 LOSS OF RH COOLING
UNIT 2

2BwWOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 9

a.

b.

ATTACHMENT C (PG 15 OF 19)

RCS BLEED AND FEED

(continued)

Check core instrumentation - a. Perform the following:

STATUS:
1)
e CETCs - AVAILABLE
~AND-

e RVLIS - AVAILABLE

2)

Determine makeup flow required
to match boiloff per:

e FIGURE BwOA PRI 10-2
(Page 56) MINIMUM MAKEUP FLOW
REQUIRED TO MATCH BOIL-OFF

Step continued on next page

Establish 400 GPM makeup
flow:

o Obtain key and
locally throttle CENT
CHG pump discharge
valve:

o 2CV8485A (364' U21
2A CENT CHG pump
room)

o 2CV8485B (364' Y22
2B CENT CHG pump
room)

o Obtain key and
locally throttle ST
pump discharge valve:

o 2SI8921A (364' Q20
2A ST Pump Rm)

o 2SI8921B (364' Y23
2B SI Pump Rm)

GO TO step 10
(Page 53).
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 16 OF 19)
RCS BLEED AND FEED
Step 9 (continued)
c. Check CENT CHG pumps - ONLY ONE c. Start or stop CENT CHG
RUNNING pumps to establish only
one pump running.
IF no CENT CHG pump is
available,
THEN GO TO Step 9f (Next
Page) .
d. Establish normal charging:
1) Open charging line cnmt isol 1) Locally open valve(s):
valves:
o 2Cv8105 (379" CWA
e 2CV8105 P-71)
e 2CV8106 o 2CV8106 (379' CWA
P-71)
2) Check inservice charging to 2) Manually open valve.

e.

REGEN HX isol valve - QPEN:

o 2CV8324A
o 2CV8324B

3) Set 2CV182 controller - AT
100% DEMAND

4) Check charging flow - 4)
ESTABLISHED

5) Close CENT CHG pumps to cold
legs injection isol valves:

e 2SI8801A
e 2SI8801B

GO TO Step 9f (Next
Page) .

Check SI pumps - NONE RUNNING e. Stop all SI pumps.

Step continued on next page
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REV. 103 LOSS OF RH COOLING 2BwOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 17 OF 19)
RCS BLEED AND FEED
Step 9 (continued)
f. Adjust makeup flow - TO MINIMUM Obtain key and locally
FLOW REQUIRED BY FIGURE throttle SI pump discharge
BwOA PRI 10-2 (Page 56): valve:
o Adjust 2CV121 o 28I8921A (364' Q20 2A ST
Pump Rm)
o Locally throttle CENT CHG o 2SI8921B (364' Y23 2B ST
pump discharge valve: Pump Rm)
o 2CV8485A (364' U21 2A
CENT CHG pump room)
o 2CV8485B (364' Y22 2B
CENT CHG pump room)
g. Check stable boiloff Adjust makeup flow to

conditions - ESTABLISHED:

e RVLIS - AT 37%

e CETCs - AT SATURATION

TEMPERATURE FOR RCS PRESSURE

PER FIGURE BwOA PRI 10-1

(Page 55), SATURATION CURVE

maintain RVLIS at 37% AND
CETCs at saturation
temperature for RCS
pressure.
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 18 OF 19)

RCS BLEED AND FEED

10 CHECK RH STATUS:

a. RH trains - ANY AVATILABLE a. Continue attempts to

restore RH cooling.

IF makeup flow to match
boiloff was established
per Step 9,

THEN RETURN TO Step 9
(Page 49).

IF makeup flow to prevent
boiling was established,
THEN RETURN TO Step 6
(Page 42).

b. Both RCS loop to RH pump b. Reduce makeup flow until
suction isol valves - OPEN ON RCS pressure is less than
AVATTLABLE TRATN: 360 PSIG:

o 2RH8701A and 2RH8701B o Adjust 2CV121

o Z2RH8702A and 2RH8702B
@)

Locally throttle CENT
CHG pump discharge
valve:

o 2CV8485A (364' U21
2A CENT CHG pump
room)

o 2CV8485B (364' Y22
2B CENT CHG pump
room)

Locally throttle SI pump
discharge valve:

o 28SI8921A (364' Q20 2A
ST Pump Rm)

o 2SI8921B (364' Y23 2B
ST Pump Rm)

Step continued on next page
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REV. 103 LOSS OF RH COOLING

2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 19 OF 19)

RCS BLEED AND FEED

Step 10 (continued)

WHEN RCS pressure is less
than 360 PSIG,

THEN do Steps 10c, 10d
and 10e.

c. Align the RH train for RCS
cooling per BwOP RH-6, PLACING
THE RH SYSTEM IN SHUTDOWN
COOLING

d. Return CV and SI System lineup
to normal

e. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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Flow in GPM
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STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT D (PG 1 OF 3)

REFUEL CAVITY TO FUEL POOL COOLING

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

*
*
*
*
*
*
*
*
*
*

NOTE
This Attachment uses the Refueling
Water Purification pumps with
suction from the refueling cavity.
The pumps discharge to the Spent
Fuel Pit and the effluent is cooled
by the FC trains. Cooler water from
the Spent Fuel Pit flows back to the
cavity.

LR R SR d I b b b b b S d 2 dh db Ib Ib b b b b b 4 dh db  db Ib Ib b b b b db 4 dh db  9b I 4

CHECK SPENT FUEL POOL COOLING:

a. At least one cooling train - IN a. Establish one
OPERATION

cooling.

STOP REFUELING WATER PURIFICATION

PUMPS:

a. LOCALLY verify Refueling Water
Purification pumps - STOPPED:

e Pump OA
e Pump 0B

CHECK REFUEL CAVITY TO FUEL POOL

(364' S12 AB)
(364' S12 AB)

*
*
*
*
*
*
*
*
*
*

train of FC

IF the transfer canal is

ALTGNMENT: flooded,
THEN, open any closed
e Fuel Pool Sluice Gate - OPEN component.

e Transfer Canal Gate wvalve
2FHO01 - OPEN
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 2 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
4 LOCALLY ALIGN REFUELING WATER

PURIFICATION PUMPS FOR

RECIRCULATING REFUEL CAVITY:

a.

Locally CLOSE the following
valves:

e UNIT 1 Refueling Cavity
Suction valves - CLOSED:

e I1FCO09 (377" +11' R7 P57)
e 1FC010 (383' CWA P57)

e UNIT 1 RWST Suction Isol
valve - CLOSED:

e 1FC8758 (364' +15' V13
CWA)

. Unit 2 RWST Suction Isol

valve - CLOSED:

e 2FC8758 (364' +15' V23 CWA)

. Unit 2 Refueling Cavity Suct

valves - OPEN:

e 2FCO009 (377" +11' R26 P57)
e 2FC010 (383' CWA P57)

. Cask Fill TIsol vlv - CLOSED:

e (QFCO01 (401" +8' Y15 CwA)

. Demin Inlet Isol Vlvs - CLOSED:

e 2FCO013 (401" Q19 Valve Aisle)
e 1FCO013 (401" Q17 Valve Aisle)

. Spent Fuel Pit Inlet valve -

OPEN:
e (QFCO002A (401" +10' X15 CWA)

0B Refueling Water Purification
Pump Suction Isol vlv - QOPEN:

e (OFC003 (364' S12 CWA)
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 3 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
5 LOCALLY START ONE REFUELING WATER

PURIFICATION PUMP:

6

o Pump OA (150 GPM) (364' S12
CWA)

o Pump 0B (250 GPM) (364' S12
CWA)

EVALUATE EFFECTIVENESS OF COOLING

METHOD:

7

a. Check RCS temperature - STABLE
OR DROPPING

CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE:

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return FC System lineup to
normal

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-

. GO TO another ATTACHMENT

for RCS cooling per:

e TARBRLE A (Page 10)

. WHEN an RH train 1is

available,
THEN do Steps 7b, 7c
and 7d.
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 1 OF 7)

SI PUMP HOT LEG INJECTION

R R A A b b b b b b S 2 4 S Ib Ib b b b b b I dh dh  db Ib Ib b b b b 2 2 db db Ib Ib I b b 4

NOTE

hot leg injection mode.

*
*
*
*
* water exists in the RWST,
*
*
*

This ATTACHMENT uses an SI pump in a
be noted that a finite volume of

overspill from the RCS may be

unavailable for injection.
e e b b b b b b b e b b b b b b I b b d b b b b I b b ab b I b b b b b b g

It should

and that

*
*
*
*
*
*
*
*

IR R d A b b b b b b S 2 2 S Ib Ib b b b b b d 2b  dh  db Ib Ib b b b b db 2 dh db Ib Ib I b b 4

* NOTE
* Evacuate the Containment
* overspill is expected to

*
if any *
occur. *

R R d A b b b b b b 2 2 2 S Ib Ib b b b b b b 4b dh  db Ib Ib b b b b db d g db Ib Ib I b b 4

1 CHECK RWST LEVEL:

a.

RWST level - GREATER THAN 9% a.

2 CHECK ST PUMPS:

a.

SI

@)
@)

pump - AVAILABLE: a.

SI Pump 2A
SI Pump 2B

GO TO another ATTACHMENT
for RCS cooling per:

e TARBRLE A (Page 10)

Restore one pump in a
reasonable period of time
OR

GO TO another ATTACHMENT
for RCS cooling per:

e TARBRLE A (Page 10)
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 2 OF 7)
SI PUMP HOT LEG INJECTION

3 RESTORE AVAILABLE SI PUMP(s):

a.

Dispatch operator(s) to -
RTS/RACK TIN BREAKER FOR ANY
AVATTLABLE ST PUMP:

o Bus 241 Cub 3 (SI pump 2A)
o Bus 242 Cub 3 (SI pump 2B)

. RTS/locally energize following

valve (s) 1f necessary:

o 2518806
MCC 231X1A P3 (364' S24 CWA)
o 2518813

MCC 232X4A L3 (426' S24 CWA)
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E

(PG 3 OF 7)

SI PUMP HOT LEG INJECTION

4 CHECK SI PUMP VALVE ALIGNMENT:

a.

Place control switches for SVAG

VALVES 480V bus
in - CLOSE:

° 480V FEED TO
(Train A)

° 480V FEED TO
(Train B)

SI pump suction
isolation valve

e 23518806
SI pump suction

o 2SI8923A
O 2SI8923B

SI pump to cold
isolation valve

e 2SI8835

SI pump to cold

valves - CLOSED:

feeds at 2PMO6J

BUS 231X1A/X2A

BUS 232X2A/X4A

from RWST
- OPEN:

legs common
- CLOSED:

legs isolation

Manually

Manually

Manually

Manually

open valve.

open valve(s) .

close valve.

close valves.

Manually open valve.

Manually open valve(s).

e 2STI8821A

e 2SI8821B

ST pump miniflow common
isolation valve - OPEN:

e 2S5I8813

SI pump miniflow isolation
valve(s) - OPEN:

o 2518814

o 2818920

Step continued on next page
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UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 4 OF 7)
SI PUMP HOT LEG INJECTION

Step 4 (continued)

h. RCS Hot Leg injection
valve(s) - OPEN:

o 2SI8802A (SI Pp 2AR)
o 2SI8802B (SI Pp 2B)

1. Place control switches for SVAG
VALVES 480V bus feeds at 2PMO6J
in - TRIP:

e 480V FEED TO BUS 231X1A/X2A
(Train A)

e 480V FEED TO BUS 232X2A/XA4A
(Train B)

IR R A A I b b b b b 2 2 2 S Ib Ib b b b b b d dh  dh db Ib Ib b b b b db d g db Ib Ib I b b 4

* NOTE *
* Use the SI Pump Injection only as *
* necessary so that RWST level can be *
* conserved and overspill from the RCS *
* minimized. *
L i d b b ab b b b b e b d b b I b Jb b b b b b b b b b b e b b b b i b b a4

5 ESTABLISH MAKEUP FLOW:

a. Start ONE SI pump a. IF no SI pump can be
started,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)

b. Check SI flow - ESTABLISHED: b. IF SI flow can NOT be
established,
e 2FI-918/922 THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT E (PG 5 OF 7)
SI PUMP HOT LEG INJECTION
6 MONITOR CNMT FOR ANY OVERSPILL

CONDITION:

a.

At first indication of
containment overspill -
EVACUATE CONTATNMENT

MONITOR RWST LEVEL:

a.

Initiate makeup to RWST per
BwOP SI-13, FILLING THE
REFUELING WATER STORAGE TANK,
while continuing with this
procedure

. Check RWST level - LESS THAN 9% b. Continue with Step 8 (Next

Page),
IF RWST level drops to 9%,
THEN do Steps 7c and 7d.

. Stop SI pump

. GO TO another ATTACHMENT for

RCS cooling per:

e TARBRLE A (Page 10)
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 6 OF 7)

SI PUMP HOT LEG INJECTION

8 CHECK IF ST FLOW CAN BE REDUCED:

a.

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor Vessel level - AT
LEAST 393.4':

o Z2LI-RY046
o Z2LI-RY049

_OR_

o Tygon level indication - AT
LEAST 393.4'

Check RCS temperature - STABLE
OR DROPPING

Obtain key and locally throttle
SI pump discharge valve - TO
MATNTATIN RCS TEMPERATURE STABLE:

o 2SI8921A (364' Q20 2A SI Pump
Rm)

o 2SI8921B (364' Y23 2B SI Pump
Rm)

RETURN TO Step 6
(Previous Page).

RETURN TO Step 6
(Previous Page).

IF temperature continues
to rise,

THEN concurrently perform
another ATTACHMENT for RCS
cooling per:

e TARBRLE A (Page 10)
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UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 7 OF 7)
SI PUMP HOT LEG INJECTION

9 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE: a. WHEN an RH train is
available,
THEN do Steps 9b, 9c
and 9d.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return SI System to normal

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 1 OF 4)
ACCUMULATOR INJECTION

CAUTION
If an accumulator is aligned for
disc pressurization it should NOT be
used for RCS injection, unless no
other accumulators are available to
maintain reactor vessel level.

CAUTION
A rapid high pressure accumulator
injection may disarrange fuel
assemblies if the upper internals
are removed.

CAUTION
The minimum ambient temperature for
pressurization of the accumulator (s)
is 70°F.

R R d A b b b b b b 2 2 2 S Ib Ib b b b b b I 2h dh  db Ib Ib b b b b db dh g db Ib Ib I b b 4

*
*
*
*
*
*
*

NOTE *

This ATTACHMENT utilizes accumulator *
injection to obtain RCS cooling. *
Accumulator injection should be used *
*

*

*

only as necessary to limit cavity
spillover.

LR R SR d b b b b b b b d 2 dh db Ib Ib b b b b b 4 dh db  db Ib Ib b b b b db 4 dh db  9b O 4

1 CHECK ACCUMULATOR STATUS:

a.

At least one accumulator - a. Attempt to restore

AVATLABLE:

Pressure - ON SCALE

Level

accunmulator (s)

G0 TO another ATTACHMENT

for RCS cooling per:

- ON SCALE e TABLE A (Page 10)
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 2 OF 4)

ACCUMULATOR INJECTION

2 EVALUATE REFUEL CAVITY LEVEL FOR

OVERSPILL:

a.

Refuel cavity level low enough
to accept contents of
accumulator without overspill

Lower refuel cavity level
per BwOP RE-4, FINAL DRAIN
OF THE REFUEL CAVITY,
TRANSFER CANAL AND THE
UPENDER AREAS.

CAUTION
IF P-11 Bypass Permissive light is
NOT LIT, accumulator discharge
valves may auto open when energized.

3 VERIFY ACCUMULATOR DISCHARGE

VALVES AVAILABLE:

a.

Place control switches for SVAG
VALVES 480V bus feeds at 2PMO6J
in - CLOSE:

e 480V FEED TO BUS 231X1A/X2A
(Train A)

e 480V FEED TO BUS 232X2A/XA4A
(Train B)

At associated MCC energize ONE
accumulator discharge valve:

2SI8808A (MCC 231XZ2A A3)
25I8808B (MCC 232X2A A3)
25I8808C (MCC 232X2 B2)
25I8808D (MCC 231X2A A2)

O O OO0

Page 70 of 75




REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT F (PG 3 OF 4)
ACCUMULATOR INJECTION
4 INJECT ACCUMULATOR:

a.

RCS WR Cold or Hot Leg a.

temperatures - GREATER THAN OR
EQUAL TO 140°F

Inject ONE accumulator by b.

manually opening its discharge
isolation wvalve:

o 2SI8808A
o 2SI8808B
o 2SI8808C
o 25I8808D

Place control switches for SVAG
VALVES 480V bus feeds at 2PMO6J
in - TRIP:

e 480V FEED TO BUS 231X1A/X2A
(Train A)

e 480V FEED TO BUS 232X2A/XA4A
(Train B)

MONITOR CNMT FOR ANY OVERSPILL

CONDITION:

a.

At first indication of
overspill - EVACUATE
CONTAINMENT

GO TO Step 6 (Next Page).

IF all available
accumulators are injected,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TARBRLE A (Page 10)
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UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 4 OF 4)
ACCUMULATOR INJECTION

6 EVALUATE EFFECTIVENESS OF COOLING

METHOD:
a. Check RCS level: a. RETURN TO Step 1
(Page 69).
o RVLIS plenum region - AT
LEAST 37%
_OR_
o Reactor Vessel level - AT
LEAST 393.4':
o 2LI-RY046
o 2LI-RY049
_OR_
o Tygon level indication - AT
LEAST 393.4'
b. Check RCS temperature - STABLE b. RETURN TO Step 1
OR DROPPING (Page 69).
7 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:
a. Check RH trains - ANY AVATIIABLE: a. WHEN an RH train is
available,
THEN do Steps 7b, 7c
and 7d.

b. Align available RH train for
RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

c. Return SI accumulators to
normal lineup

d. RETURN TO MAIN BODY, Step 7
(Page 7)

—-END-
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UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT G (PG 1 OF 3)

RWST GRAVITY FEED

1 CHECK RWST LEVEL:

a.

RWST level - ANY INDICATED a. GO TO another ATTACHMENT

LEVEL

for RCS cooling per:

TABLE A (Page 10)
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT G (PG 2 OF 3)

RWST GRAVITY FEED

2 ESTABLISH FILL PATH FROM RWST
THROUGH ONE RH TRAIN:

a. Verify containment sump outlet
isol vlvs - CLOSED:

e 2SI8811A
e 2SI8811B

b. Verify RH pump suct from hot
leg isol wvalves - CLOSED:

o 2RH8701A and B
o 2RH8702A and B

c. Locally verify RH pump
discharge valve - QOPEN:

o 2RH8724A (2A RH pump room)
o 2RH8724B (2B RH pump room)

d. Verify RH HX flow control
valve - OPEN:

o 2RH606
o 2RH607
e. Verify RH pump miniflow valve -
OPEN:
o 2RH610
o 2RH611

f. Verify RH to cold legs isol
valve - OPEN:

o 2SI8809A
o 2SI8809B

g. Verify RH pump suct from RWST
isol valve - OPEN:

o 2SI8812A
o 2SI8812B
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REV. 103 LOSS OF RH COOLING 2BwWOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT G (PG 3 OF 3)
RWST GRAVITY FEED
3 EVALUATE EFFECTIVENESS OF COOLING

4

METHOD:

a.

Check RCS level - RISING

b. Check RCS level - GREATER THAN b.
393.4"

CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a.

Check RH trains - ANY AVATILABLE: a.

. Align available RH train for

RCS cooling per BwOP RH-6,
PLACING THE RH SYSTEM IN
SHUTDOWN COOLING

. Return CV/SI systems to normal

lineup
RETURN TO MAIN BODY, Step 7
(Page 7)

-END-

. GO TO another ATTACHMENT

for RCS cooling per:

e TARBRLE A (Page 10)
Continue filling RCS from
RWST.

WHEN an RH train is
available,

THEN do Steps 4b,
and 4d.

4c
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

PURPOSE

This procedure provides actions required to remove decay heat in
the event RH System cooling is lost during Modes 4, 5, or 6.

SYMPTOMS OR ENTRY CONDITIONS

1) The following annunciators may cause entry into this procedure:

RH PUMP TRIP, (1-6-Al)

RH SUCT PRESS HIGH, (1-6-A3)

RH PUMP 1A (B) DSCH PRESS HIGH, (1-6-Bl,B2)
RH PUMP 1A (B) DSCH FLOW LOW, (1-6-C1,C2)
RH PUMP 1A(B) CC FLOW LOW, (1-6-D1,D2)

RH HX CC WTR FLOW HIGH LOW, (1-2-A6)

RC SYSTEM COLD PRESS HIGH, (1-12-D1)

RC PRESS HIGH AT LOW TEMP PORV OPEN, (1-12-C4)
CC PUMP TRIP, (1-2-A4)

CC SURGE TANK LEVEL HIGH LOW, (1-2-A5)

CC PUMP DSCH HDR PRESS LOW, (1-2-BS5)
REACTOR VESSEL LEVEL LOW, (1-6-B3)

OO0 00000000 O0O0

2) The following symptoms may cause entry into this procedure:

Oscillating RH Pump amps

Fluctuating RH Pump discharge pressure
Excessive RH Pump noise or vibration
Fluctuating Letdown Flow when on RH Letdown
Dropping PZR level

Dropping Reactor vessel level

Rising RCS temperature

Rising RH system temperature

OO0 000000

3) This procedure may be entered from:
o 1BFR-C.3 RESPONSE TO SATURATED CORE COOLING, Step 1

o 1BOA PRI-6, COMPONENT COOLING MALFUNCTION, ATTACHMENT A, STEP
2

o Inability to reduce RCS temperature while shutdown

o Loss of RH System while operating in Modes 4, 5, or 6
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
khkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkhkhkhkkhkkhkhkhkkhkhkhkhkhhkx
* NOTE *
* With this procedure in effect the *
* Emergency Director shall evaluate *
* for EMERGENCY PLAN conditions. *

L e e e b b i I I b i b b b b b b i b I b b b b b b I b b i b b b b b 4

1 CHECK RH SYSTEM OPERATION:

a. Check RH pumps - ANY RUNNING a. GO TO sStep 2 (Next Page).
Check operating RH pump b. Attempt to stabilize RH
parameters - STABLE: system operation:

e RH letdown flow o0 Reduce RH pump flow.

e RH pump amps o Raise RCS level by
raising charging flow

e RH discharge pressure and/or reducing letdown
flow.

e RH discharge flow
IF RH pump parameters do

e Reactor vessel level not stabilize,
THEN trip the affected RH
e RH pump noise/vibration pump .
GO TO Step 2 (Next Page).
c. Check RCS temperature - STABLE c. Verify sufficient flow
OR DROPPING through RH HX.

1) Verify proper operation
of RH flow control
valves:

o 1RH606/RH618
o 1RH607/RH619

2) Verify sufficient CC
flow through RH HX.

IF CC system is
adversely affecting RH
HX operation,

THEN GO TO 1BOA PRI-6,
COMPONENT COOLING
MALFUNCTION, while
continuing with this
procedure at Step 2
(Next Page).

d. RETURN TO procedure and step
in effect
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2 VERIFY POWER TO 4KV ESF BUSES:

a. ESF Buses - BOTH ENERGIZED: a.
e Bus 141
e Bus 142

3 MAINTAIN RCS LEVEL:

a. RCS level - STABLE a.

b. Control charging and letdown to
maintain desired RCS level

Restore power to the
affected ESF bus per
1BOA ELEC-3, LOSS OF 4KV
ESF BUS, while continuing
with this procedure.

Check for leaks while
continuing with this
procedure.

Page 3 of 70




REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkhkhkhkhkhhxhhkhkhkhkhik

* NOTE

*

* CNMT closure should be established *

* while continuing with this

* procedure.

*
*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkhkhkhhkhhhhkhkkhkhkkhkhkhkhkhkhhxhhkhkhkhkik

4 INITIATE CNMT CLOSURE AND

EVACUATION ACTIONS:

a.

Initiate CNMT closure per BOP
PC-1, CONTAINMENT CLOSURE
TRACKING CAPABILITY

Announce evacuation over plant
page system:

e All Non-essential personnel -
EVACUATE UNIT 1 CNMT

Actuate Unit 1 CNMT Evacuation
Alarm:

1) Place CNMT Evacuation Alarm
control switch to (1PMO6J) -
CNMT EVAC

2) Contact security for
accountability of personnel
logged into CNMT while
continuing with Step 4d

Monitor CNMT conditions:

1) Notify Rad Protection to
monitor CNMT conditions and
provide guidance on
protective clothing and
equipment during CNMT closure

2) Notify Rad Protection to
provide additional guidance
should RCS boiling point be
reached before CNMT closure
is completed
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

5 CHECK RCS CONDITIONS:

a. Stop any dilution in progress

b. Suspend loading of irradiated
fuel assemblies

c. RCS Wide Range Pressure - LESS C.

THAN 360 PSIG

d. RCS level: d.

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor vessel level -
GREATER THAN 393.5'

o 1LI-RYO46
o 1LI-RY049

_OR_

o Tygon level indication -
GREATER THAN 393.5'

Reduce RCS pressure to
less than 360 PSIG:

o Solid Plant:

e Throttle letdown and
charging as necessary
to reduce RCS
pressure.

o PZR Bubble:

e Manually initiate PZR
spray to reduce RCS

pressure:

o 1RY455B
o 1RY455C
o 1Cv8145

GO TO ATTACHMENT A
(Page 13).
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
CAUTION

Starting redundant RH
determining the cause

of the first train may cause a
failure of the redundant RH train.

train prior to
of the failure

6 ESTABLISH RCS COOLING WITH
REDUNDANT RH TRAIN:

a. Establish RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

7 CHECK RCS CONDITIONS:

a. RCS temperature - STABLE OR
DROPPING

b. RCS level - GREATER THAN 393.5'

c. RETURN TO procedure and step
in effect

8 VERIFY RCFCs RUNNING IN LOW
SPEED:

a. Low speed RCFCs - ALL RUNNING

IF redundant RH train is NOT
available,

THEN attempt to restart the
RH train previously in
service.

IF neither RH train can be
restored,

THEN continue attempts to
restore either RH train, and

GO TO step 8.

a. GO TO step 8.

b. GO TO ATTACHMENT A
(Page 13).

a. Manually start all
available RCFCs in low
speed.

Page 6 of

70




REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:

a. Check RH trains - ANY AVAILABLE a. Continue at Step 10.
WHEN an RH train becomes
available,

THEN do Steps 9b and 9c.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. RETURN TO Step 7 (Previous
Page)

10 SELECT APPLICABLE ATTACHMENT TO
ESTABLISH RCS COOLING:

a. Refer to TABLE A (Next Page) to
determine applicable cooling
method:

0o Steaming Intact/Non-isolated
SGs - ATTACHMENT B (Page 27)

o RCS Bleed and Feed -
ATTACHMENT C (Page 37)

o Refuel Cavity to Fuel Pool
Cooling - ATTACHMENT D

(Page 53)

o SI Pump Hot Leg Injection -
ATTACHMENT E (Page 56)

o Accumulator Injection -
ATTACHMENT F (Page 62)

o RWST Gravity Feed -
ATTACHMENT G (Page 67)

—END-
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REV. 104

LOSS OF RH COOLING

UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

TABLE A (PG 1 OF 1)

DETERMINATION OF EFFECTIVE RCS COOLING METHODS

1 REFER TO OU-AP-104 ATTACHMENT 1, SHUTDOWN SAFETY EQUIPMENT STATUS

CHECKLIST FOR ESTABLISHING PRIORITIES:

COOLING MODE 4 MODE 5 MODE 6
METHOD
RCS is_|RCS not|RCS is Refuel |All RCS is
intact?|intact?|adverse?|cavity |other |adverse
flooded|status

ATTACHMENT B 4 4
Steam SGs yes yes N/A N/A N/A N/A N/A
(Page 29)

ATTACHMENT C

Bleed & Feed| yes yes yes yes N/A yes yes
(Page 39)

ATTACHMENT D

Cavity-Pool N/A N/A N/A N/A yes N/A N/A
(Page 55)

ATTACHMENT E 1 1
SI Hot Leg N/A N/A yes YES N/A yes YES
(Page 58)

ATTACHMENT F

Accum Inject| yes yes yes yes yes yes yes
(Page 64)

ATTACHMENT G 2 2

Gravity Feed| N/A N/A yes N/A N/A yes N/A
(Page 69)

ST pump hot leg injection must be initiated as the primary

recovery method. Other methods may be used in conjunction
with ATTACHMENT E but not in place of it.

2. May be effective if bleed path is at the RCS hot leg elevation
or bleed path is through the reactor head conoseals.

3. The RCS is ADVERSE if ALL of the following exist:
a. The RCS has a cold leg opening AND
b. The reactor vessel head is NOT removed AND
c. ALL RCS loops are blocked (loop stops closed or hot leg

nozzle dams are installed)

4. Steaming Intact/Non-isolated SGs is the preferred heat removal
method if the RCS is intact AND loops are NOT isolated.

5. The RCS is intact if the PZR PORV(s), PZR vent, or reactor

head vents are open but can be isolated.

—END-
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

Pressure (PSIG)
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FIGURE 1BOA PRI 10-1
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
200
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
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F RH COOLING 1BOA
REV. 104 LOSS OUNIT ] PRI-10
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REV. 104

LOSS OF RH COOLING 1BOA
UNIT 1

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 1 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

1 CHECK IF RH PUMPS SHOULD BE

STOPPED:

a. RH

pump - ANY RUNNING

b. RCS level:

(@)

RVLIS plenum region - AT
LEAST 37%

_OR_

Reactor vessel level - AT
LEAST 393.5"

o 1LI-RYO46
o 1LI-RY049

_OR_

Tygon level indication - AT
LEAST 393.5"

flow - LESS THAN 2000 GPM

pumps - NOT CAVITATING

e. RETURN TO procedure and step

in

effect

GO TO Step 2 (Next Page).
Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .

Reduce RH flow to between

" 1700 GPM and 2000 GPM.

Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 2 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

2 1SOLATE LETDOWN AND KNOWN DRAIN

PATHS:

a. Close letdown orifice isol
valves:

1Cv8149A
1Cv8149B
1Cv8149C

b. Close RH to CV Ltdwn Flow Cont
Valve:

1Cv128

c. Close RC Loop Drn Valves:

1RC8037A
1RC8037B
1RC8037C
1RC8037D

3 VERIFY RCFCs RUNNING IN LOW

SPEED:

a. Low speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in low

speed.
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REV. 104

UNIT 1

LOSS OF RH COOLING 1BOA

PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 3 OF 14)
RH RECOVERY WHILE AT REDUCED TINVENTORY CONDITIONS
CAUTION
Only borated water should be added
to the RCS to maintain adequate
shutdown margin.
4 CHECK RCS LEVEL:
a. RCS level: a. GO TO step 9 (Page 18).
o RVLIS plenum region - LESS
THAN 37%
_OR_
o Reactor vessel level - LESS
THAN 393.5'
o 1LI-RYO046
o 1LI-RY049
_OR_
o Tygon level indication - LESS
THAN 393.5'
b. RCS level: b. GO TO Step 8 (Page 18).

(@)

RVLIS plenum region - LESS
THAN 27%

_OR_

Reactor vessel level - LESS
THAN 392"

o 1LI-RYO46
o 1LI-RY049

_OR_

Tygon level indication - LESS
THAN 392"

Page 15 of 70




REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 4 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

5 CHECK ACCEPTABLE RCS HOT SIDE
VENT PATH ESTABLISHED:

a. Reactor vessel head - REMOVED a. IF the RCS does NOT have a
cold leg opening,
THEN GO TO Step 6 (Next
Page) .

IF the RCS has a cold leg
opening,

THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg Injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.5°',
THEN stop the SI pump.

d) GO TO Step 9 (Page 18).
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 5 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
6 ALIGN CENT CHG PUMP T0 REFILL
RCS:

a. Check CENT CHG pumps — ONE
RUNNING

b. Align CENT CHG pump suction to
RWST:

1)

2)

Open RWST to CENT CHG pumps
suction valve(s):

o 1CVv112D
o 1CV112E

Close VCT to CENT CHG pump
suction valve(s):

o 1CV112B
o 1cvlizac

c. Raise charging flow to maximum

by

throttling open 1CV121 and

1Cv182

d. Check RCS level - GREATER THAN
393.5"

7 GO T0

STEP 9 (Next Page)

C.

Start one CENT CHG pump.

IF neither CENT CHG pumps
can be started,

THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.5°',
THEN stop the SI pump.

d) GO TO Step 9 (Next
Page) .

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve as necessary to
maintain RCS level:

o 1SI1I8801A
o 1S1I8801B

Maintain maximum charging
flow until RCS level 1is
greater than 393.5°'.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 6 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

8 RAISE RCS LEVEL BY NORMAL
CHARGING:

a. Check CENT CHG pumps -
RUNNING

ONE a. Start one CENT CHG pump.

IF neither CENT CHG
can be started,
THEN perform the
following:

1) Makeup to the RC
one of the follo

o ATTACHMENT E
(Page 56) ST
LEG INJECTION

o ATTACHMENT F
(Page 62) ACC
INJECTION

o ATTACHMENT G
(Page 67) RWS
GRAVITY FILL

2) GO TO Step 8c.

b. Throttle 1CV121 and 1CV182 to b. IF normal charging

raise RCS level

be established,
THEN open CENT CHG
to cold leg injecti
valve as necessary
maintain desired RC
level:

o 1SI8801A
o 1SI8801B

c. Feed RCS - UNTIL LEVEL GREATER

THAN 393.5'
9 IDENTIFY AND ISOLATE ANY RCS
LEAKAGE

pumps

S using

wing:

PUMP HOT

UMULATOR

T

can NOT

pumps
on isol
to
S
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 7 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

NOTE
The time to boiling in the RCS
should be considered when
determining how much time should be
spent venting the RH system prior to
taking additional actions starting
at Step 10b.

*
*
*
*
*
*
*
khkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkhkhhhkhkhhhkhkkhkhkkhkkhkhhkhkhhxhhhkhkhkik

*
*
*
*
*
*
*
*

khkkhkkhkkhkkhkkhkhkhkhhhkhkkhkkhkhkhkhkhhkhhhhkhkkhkhkkhkhkhkhkhkhhhkhkhkhkhkik

* NOTE *
* If adequate time to completely vent *
* the RH system is not available, air *
* can be swept out of the RH lines by *
* filling the RCS to 394.3' and *
* *
* *
* *
* *

running an RH pump at a flowrate
greater than 3000 GPM per Step 10c
RNO.

khkkhkkhkkhkkhkkhkhkhkhkhhkkhkkhkhkhkkhhhkhhhhkkhkkhkkhkkhkhkhkhkhhxhhkhkhkhkhik

10 VENT AFFECTED RH TRAIN USING RWST

AS NECESSARY:

a. Check standby RH train - NOT a. IF standby RH train does

AVATLABLE

THEN GO TO Step 11
(Page 23).

b. Maintain RCS level while
venting RH System

Step continued on next page

NOT require venting,
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 8 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)
c. Align the affected RH train for c. IF the affected RH train
venting: can NOT be vented using
the RWST,
1) Close RH Hot Leg Suction THEN perform the

2)

3)

4)

S)

valves:

o 1RH8701A and B
o 1RH8702A and B

Place control switches for
SVAG VALVE 480V bus feeds at
1PMO6J in - CLOSE:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

Close RH to Cold Legs Disch
valve:

o 1SI8809A
o 1SI8809B

Open RH Pump Suction from
RWST Isol wvalve:

o 1SI8812A
o 1SI8812B

Place control switches for
SVAG VALVE 480V bus feeds at
1PMO6J in - TRIP:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

following:

1) Place control switches
for SVAG VALVE 480V bus
feeds at 1PM06J in -
CLOSE:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

2) Close RH Pump Suction
from RWST Isol wvalve:

o 1SI8812A
o 1SI8812B

3) Open RH Hot Leg Suction
valve:

o 1RH8701A and B
o 1RH8702A and B

4) Open RH to Cold Legs
Disch valve:

o 1SI8809A
o 1SI8809B

5) Place control switches
for SVAG VALVE 480V bus
feeds at 1PMO06J in -
TRIP:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 9 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)

6)

7)

8)

9)

10)

11)

Close RH HX Disch
crosstie valve:

o 1RH8716A
o 1RH8716B

Open RH HX flow control
valve:

o 1RH606
o 1RH607

Close RH HX bypass flow
control valve:

o 1RH618
o 1RH619

Vent RH train suction
piping using high point
vent valves:

o 1RHO028A (374 +6 Ul2
RXB1)

o 1RHO028B (374 +6 X12
RXB1)

Vent RH train discharge
piping using high point
vent valves:

o 1RHO26A (357 +12 S15
AB1)

o 1RHO026B (357 +6 V15
AB1)

Start the affected pump
at a high flow rate and
monitor reactor vessel
level. When RH pump
amps and discharge
pressure are stable,
reduce RH flow.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 10 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)

12) GO TO Step 1le

d. Vent RH train suction piping
using high point vent valve:

o
o

1RHO28A (374 +6 Ul2 RXB1)
1RHO028B (374 +6 X12 RXB1)

e. Vent RH train discharge piping
using high point vent valve:

o
o

1RHO26A (357 +12 S15 AB1)
1RHO026B (357 +6 V15 AB1)

(Page 24).
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 11 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

CAUTION

Starting an RH pump may result in an
RCS level drop due to shrink or void

collapse.
11 RESTORE RH FLOW:
a. RCS level - GREATER THAN 393.5' a. Continue with this
procedure at Step 12
(Page 25),

WHEN RCS level is greater
than 393.5°',

THEN perform Steps 11b
through 11i.

b. Check available RH train
aligned for shutdown cooling:

1) Place control switches for
SVAG VALVE 480V bus feeds at

2)

3)

1PMO6J in -

CLOSE:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

RH Pump suction from RWST 2) Manually or locally

isol valve - CLOSED:

o 1SI8812A
o 1SI8812B

o
o

close associated valve:

1SI8812A (343 +7 V13)
1S1I8812B (343 +7 X13)

RH hot leg suction valves - 3) Manually or locally open
associated valve(s) per
1BOA ELEC-5,

OPEN:

o 1RH8701A
o 1RH8702A

and B LOCAL EMERGENCY CONTROL
and B OF SAFE SHUTDOWN
EQUIPMENT.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 12 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 11b (continued)
4) RH to cold leg disch valve - 4) Manually or locally open
OPEN: associated valve:
o 1STI8809A o 1SI8809A (374 +13 V12
o 1SI8809B P-50)
o 1SI8809B (374 +13 X12
P-51)
5) Place control switches for
SVAG VALVE 480V bus feeds at
1PMO06J in - TRIP:
e 480V FEED TO BUS
131X1A/X2A (A-Train)
e 480V FEED TO BUS
132X2A/X4A (B-Train)
c. Check RH discharge flow path c. Manually close valve(s) as
flow control valves - CLOSE: necessary.
e RH HX flow control wvalve:
o 1RH606
o 1RH607
e RH HX bypass flow control
valve:
o 1RH618
o 1RH619
d. Start associated RH pump
e. Maintain RCS level - GREATER
THAN 393.5'
f. Check CC RH to HX isol valve - f. Manually or locally open
OPEN: associated valve:
o 1CC9412A o 1CC9412A (364 +11 S16)
o 1CC9412B o 1CC9412B (364 +10 V17)

g. Gradually raise RH flow to
desired flowrate

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 13 OF 14)
RH RECOVERY WHILE AT REDUCED TINVENTORY CONDITIONS
Step 11 (continued)
h. Check RH Flow - RESTORED h. Perform the following:
1) Trend core exit TC's.
2) GO TO Step 12. Observe
NOTE prior to Step 12.
i. Check RCS temperature - LESS i. Perform the following:
THAN 140°F

1) Raise cooling flow
through the inservice RH

HX.

2) RETURN TO Step 11g.

j. RETURN TO procedure and step
in effect

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkhkhkhkhkhhhhkhkkhkhkkhkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* To maintain RCS pressure low enough *
* for gravity feed, at least two SG's *

* must be refilled and utilized. *
*khkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkkhkhkkhkkhkkkhk)khkkhkkkhkx*k*

12 DETERMINE IF A SECONDARY HEAT
SINK SHOULD BE ESTABLISHED:

a. RCS pressure - GREATER THAN OR a. GO TO sStep 13 (Next
EQUAL TO 20 PSIG Page) .
b. SGs - AT LEAST TWO AVAILABLE b. Restore at least TWO SGs

to service at Shift
Manager's discretion while
continuing with this
procedure at Step 13 (Next

Page) .

c. GO TO ATTACHMENT B (Page 27),
STEAMING INTACT/NON-ISOLATED
SG(s)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 14 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

13 RESTORE RH COOLING:

a. RH

b. RCS temperature - LESS THAN
140°F

Flow - RESTORED a. Restore RCS cooling:

1) Perform one of the
following:

(@)

ATTACHMENT E
(Page 56), SI PUMP
HOT LEG INJECTION

ATTACHMENT F
(Page 62),
ACCUMULATOR INJECTION

2) RETURN TO step 10
(Page 19).

14 RETURN TO PROCEDURE AND STEP IN

EFFECT

—END-

b. Continue cooling with RH.

RETURN TO Step 13a.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 1 OF 10)
STEAMING INTACT/NON-ISOLATED SG(S)

1 CHECK SG COOLING AVAILABLE:

a. RCS vent paths - ISOLATED: a. Manually or locally
isolate vent paths.
e PZR PORVs
IF RCS vent paths can NOT

e Reactor head vents be isolated,
THEN GO TO another

e PZR vent, 1RY045 ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
b. Two SGs - AVAILABLE:

1) Associated loop stop valves - 1) IF ALL SGs are isolated,
OPEN THEN try to unisolate at
least one SG.

IF no SG can be made
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)
2) SG vent path - AVAILABLE: 2) Establish a vent path
for at least ONE SG.
o Associated PORV (s)
_OR_
O Steam Dumps

3) Wide range level (s) - GREATER 3) GO TO Step 4 (Page 30).
THAN 27%
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 2 OF 10)
STEAMING INTACT/NON-ISOLATED SG(S)

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* RCS temperature may rise and *
* stabilize above 200°F for natural *
* circulation to be effective. *

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhkhkhhhhkhkkhkhkkhkhkhhkhkhhxhhkhkhkhkik

2 ESTABLISH RCS COOLING USING

SG(S):
a. Dump steam to condenser from a. Manually dump steam from
available SG(s): available SG(s) using SG

PORV (s) .
1) Check condenser available
IF SG PORV(s) can NOT be

2) Verify steam dump mode opened manually,
selector switch in - STM THEN locally dump steam
PRESS MODE per BOP MS-6, LOCAL MANUAL

OPERATION OF THE SG PORVs.
3) Manually adjust MS header
pressure controller demand to
initiate cooldown

b. Check SG feed flow - AVAILABLE: b. Continue at Step 4
(Page 30).
o0 AF system - OPERATING
IF SG wide ramnge level

-OR- drops to less than 27% in
all available SGs,
o Condensate/Feedwater system - THEN GO TO another
OPERATING ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 3 OF 10)
STEAMING INTACT/NON-ISOLATED SG(S)
Step 2 (continued)

c. Check SG narrow range level -

GREATER THAN 50%

d. Evaluate effectiveness of

cooling method:

1) Determine saturation
temperature for SG pressure
per FIGURE 1BOA PRI 10-1

(Page 9),

SATURATION CURVE

2) Check RCS cold leg
temperature - STABLE AT OR

TRENDING TO SATURATION

TEMPERATURE FOR SG PRESSURE

3 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE

b. Align available RH train for

RCS cooling per
BOP RH-6,
IN SHUTDOWN COOLING

c. RETURN TO MAIN BODY,

(Page 6)

PLACING THE RH SYSTEM

Step 7

Feed SGs to maintain
narrow range level greater
than 50%.

IF SG wide range level
drops to less than 27% in
all available SGs,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
Dump more steam.

IF RCS temperature can NOT
be stabilized at the
saturation temperature for
the SG pressure,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

RETURN TO Step 2
(Previous Page).

WHEN an RH train becomes
available,

THEN do Steps 3b and 3c.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 4 OF 10)

STEAMING INTACT/NON-ISOLATED

SG(S)

4 ESTABLISH AF FLOW TO AT LEAST TWO

AVAILABLE SG(s):

a. Check AF pumps - AT LEAST ONE a. GO
AVAILABLE

TO Step 5 (Page 33).

b. Check available AF pump (s) test b. Locally open valve(s):
valves - OPEN:

o
o

o
1AF004A o
1AF004B

1AF004A (383 +6 M14)
1AF004B (383 +7 L16)

c. Check available SG(s) AF isol c. Manually open valve(s) as

valves - OPEN:

(@)

SG 1A:

o 1AFO013A
o 1AFO013E

SG 1B:

o 1AF013B
o 1AF013F

SG 1C:

o 1AF013C
o 1AF013G

SG 1D:

o 1AF013D
o 1AFO013H

Step continued on next page

necessary.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Step 4

d. Check available SG(s) AF flow
control valves - THROTTLE/OPEN:

ATTACHMENT B (PG 5 OF 10)

STEAMING INTACT/NON-ISOLATED

SG(S)

(continued)

d. Manually or locally
throttle/open valve (s) as

necessary:
o SG 1A:
o 1AF005A
o 1AFOO05E
o SG 1B:
o 1AF005B
o 1AFO005F
o SG 1C:
o 1AF005C
o 1AF005G
o SG 1D:
o 1AF005D
o 1AF005H
e. Check flow to SGs - ISOLATED e. IF NR SG level was also

FOR LESS THAN 75 MINUTES

less than or equal to 45%

for greater than

75

MINUTES,

THEN perform the
following:

Step continued on next page

Limit flow to affected
SG(s) between 60 GPM and
80 GPM for 10 MINUTES
prior to restoring
desired flow.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 6 OF 10)
STEAMING INTACT/NON-ISOLATED SG(S)
Step 4 (continued)
f. Start one AF pump f. Locally start one AF pump

per 1BOA ELEC-5,
LOCAL EMERGENCY CONTROL OF
SAFE SHUTDOWN EQUIPMENT.

IF neither AF pump is
available,

THEN GO TO Step 5 (Next
Page) .

g. RETURN TO Step 2 (Page 28)

Page 32 of 70




REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 7 OF 10)

STEAMING INTACT/NON-ISOLATED SG(S)

5 PREPARE CD/FW SYSTEM FOR

RESTORATION:

a.

Check CD/CB pumps - ANY
AVATTLABLE

Place FW reg valves in - MANUAL
AT ZERO DEMAND:

1FW510
1FW520
1FW530
1FW540

Place FW reg byp valves in -
MANUAL AT ZERO DEMAND:

1FW510A
1FW520A
1FW530A
1FW540A

Place FW tempering flow control
valves in - MANUAL AT ZERO
DEMAND :

o 1FW034A
o 1FwW034B
o 1FW034C
o 1FwW034D
C
C

heck FW pumps recirc valves -
LOSED:

e 1FW012A
e 1FWO012B
e 1FW012C
e 1FWO076

Check main FW pumps discharge
valves - CLOSED:

e 1FWO002A
e 1FWO002B
e 1FW002C

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)

Manually close valve(s).

IF any recirc valve can
NOT be closed,

THEN locally close its
manual isol valve(s):

1FW027A (426 +3 J11 TB1)
1FW027B (426 +3 J11 TB1)
1FW027C (426 +3 J11 TB1)
1FW098 (401 +13 H10 TBI1)

0000

Manually or locally close
valve (s) .
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 8 OF 10)
STEAMING INTACT/NON-ISOLATED SG(S)
6 CHECK FEEDWATER ISOLATION:
a. Check FW isolation AUX RELAY a. GO TO step 7 (Next Page).

lights - ANY LIT

b. Depress both FW ISOLATION reset
pushbuttons

c. Depress both FW isolation AUX
RELAYS reset pushbuttons

d. Check FW isolation AUX RELAY

lights - NOT LIT fuses:
e 1PA27J
e FU-24
e FU-27
e 1PA28J
e FU-24
e FU-27

d. Pull the feedwater isol
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 9 OF 10)

STEAMING INTACT/NON-ISOLATED SG(S)

CAUTION

intact SGs.

Slowly initiate feedwater flow to
SGs to limit severe water hammer to

7 ESTABLISH CONDENSATE FLOW TO AT
LEAST TWO AVAILABLE SG(s):

a. Check CD/CB pumps - ANY RUNNING a.

b. Check flow to SGs - ISOLATED b.

FOR LESS THAN 75 MINUTES

Step continued on next page

Start one CD/CB pump per
BOP CD/CB-1, CD/CB PUMP
OPERATION AFTER SYSTEM
STARTUP

IF no CD/CB pump can be
started,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

IF NR SG level was also
less than or equal to 45%
for greater than

75 MINUTES,

THEN perform the
following:

e TLimit flow to affected
SG(s) between 60 GPM and
80 GPM for 10 MINUTES
prior to restoring
desired flow.

Page 35 of 70




REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Step 7

ATTACHMENT B (PG 10 OF 10)

STEAMING INTACT/NON-ISOLATED SG(S)

(continued)

c. Align condensate flowpath c. Align condensate flowpath

through startup FW pump:

1)

2)

Locally align startup FW 1)
pump :

a) Start aux oil pump 2)
b) Open suction isol valve:

e 1CB133 (426 +15 G1l6 TB)
c) Open discharge isol valve:

e 1FW098 (401 +13 H10 TB1)

Open startup FW pump
discharge valve:

e 1FWO059

d. Open FW tempering isol wvalves:

O 00O

1FWO35A
1FWO035B
1FW035C
1FW035D

e. Control flow with FW tempering
flow control valves:

O 00O

1FWO034A
1FW034B
1FW034cC
1FW034D

f. RETURN TO Step 2 (Page 28)

—END-

through one main FW pump:

Start affected FW pump
aux oil pump.

Open affected FW pump
discharge valve:

o 1FW002A
o 1FW002B
o 1FW002C
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 1 OF 16)

RCS BLEED AND FEED

1 CHECK IA TO CNMT ESTABLISHED:

a. Check SACs - ANY RUNNING

b. Check IA CNMT isol valves -

OPEN:
1) 1IA065
2) 1TIA066

2 CHECK CENT CHG PUMP MINIFLOW PATH

ESTABLISHED:

a. Check CENT CHG pump miniflow
valves - BOTH OPEN:

o CENT CHG pump 1A:

e 1CV8111
e 1Cv8114

o CENT CHG pump 1B:

e 1CV8110
e 1CV8116

Start one SAC per

0BOA SEC-4, LOSS OF
INSTRUMENT AIR, ATTACHMENT
A.

. Manually open valve(s).

IF 1TA065 will NOT open
manually,

THEN unlock and locally
open the valve:

e 1TA065 (374 +20 X13 RXB1
P-39)

Continue with Step 2,
WHEN 1TA065 is open,
THEN open 1IA066.

. Manually open valve(s) as

necessary.
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REV. 104

LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 2 OF 16)

RCS BLEED

3 ESTABLISH RCS BLEED PATH:

a. Check PZR PORV isol valves -

AND FEED

a. Locally energize isol

ENERGIZED: valve breaker(s) as
necessary:
e 1RY8000A
e 1RYB000B o MCC 131X2B A5 (1RY8000A)
(414 Q11 RXB1)
o MCC 132X2 C4 (1RY8000B)
(426 Q11 RXB1)
b. Verify PZR PORV isol valves - b. Manually or locally open
OPEN: isol valve(s) as
necessary:
e 1RY8000A
e 1RYB000B o MCC 131X2B A5 (1RY8000A)

c. Check PZR - WATER SOLID

d. Check RCPs - ALL STOPPED

e. Open both PZR PORVs:

1RY455A
1RY456

(414 Q11 RXB1)

o MCC 132X2 C4 (1RY8000B)
(426 Q11 RXB1)

c. GO TO Step 4 (Next Page).

d. Stop all RCPs.
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 3 OF 16)
RCS BLEED AND FEED

4 ALIGN RCS FEED PATH:

a. Check CENT CHG pumps - ONE a. Start one CENT CHG pump.
RUNNING
IF neither CENT CHG pump
can be started,
THEN established cold leg
injection using an SI
pump:

a) Dispatch operator(s) as
necessary to RACK IN
breaker for available SI

pump:

o Bus 141 Cub 3 (SI
pump 1A)

o Bus 142 Cub 3 (SI
pump 1B)

IF no SI pump is
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)

b) Place control switches
for SVAG VALVE 480V bus
feeds at 1PM06J in -
CLOSE:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

c) Verify SI pumps suction
from RWST isol valve
OPEN:

e 1518806

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 4 OF 16)
RCS BLEED AND FEED
Step 4 (continued)
d) Verify SI pump suction

e)

)

g)

h)

i)

J)

valve (s) OPEN:

o 1SI8923A
o 1SI8923B

Open SI pump to cold
legs common isol valve:

e 1518835

Open SI pump to cold
legs isol valve:

o 1SI8821A
o 1SI8821B

Verify SI pump miniflow
common isol valve OPEN:

e 1518813

Verify SI pump miniflow
isol valve OPEN:

o 1518814 (SI Pp 1A)
o 1SI8920 (SI Pp 1B)

Place control switches
for SVAG VALVE 480V bus
feeds at 1PM06J in -
TRIP:

° 480V FEED TO BUS
131X1A/X2A (A-Train)

° 480V FEED TO BUS
132X2A/X4A (B-Train)

Start one SI pump.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 5 OF 16)
RCS BLEED AND FEED
Step 4 (continued)
k) IF SI flow can NOT be
established,
THEN GO TO another
ATTACHMENT for RCS
cooling per:
e TABLE A (Page 8)
1) GO TO Step 5 (Next
Page) .
b. Align CENT CHG pump suction to
RWST:
1) Open RWST to CENT CHG pumps 1) Locally open at least
suction valves: one valve:
o 1Cv112D o 1Cv112D (364 +12 U1l3
o 1CV112E RXB1)
o 1CV112E (364 +10 U13
RXB1)
2) Close VCT outlet isol valves: 2) Locally close at least
one valve:
o 1CV112B
o 1Cvll2c o 1CV112B (426 VCT

c. Close normal charging line CNMT C.
isol valves:

o
o

d. Open CENT CHG pumps to cold leg d.
injection isol valve:

o
o

1Cv8105 o
1Cv8106 o

1S18801A o
1S18801B o

valve aisle)
o 1CVv112C (426 VCT
valve aisle)

Locally close at least one
valve:

1Cv8105 (379 RXB1 P-71)
1Cv8106 (379 RXB1 P-71)

Locally open at least one
valve:

1SI8801A (395 RXB1l P-26)
1SI8801B (395 RXB1l P-26)
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REV. 104

UNIT 1

LOSS OF RH COOLING 1BOA

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C (PG 6 OF 16)

RCS BLEED AND FEED

5 VERIFY RCS BLEED PATH

ESTABLISHED:

a. Check PZR PORVs - BOTH CLOSED

b. Check RCS bleed path -

ESTABLISHED:

(@)

PZR manway - REMOVED
—OR-

PZR safety(s) - REMOVED
—OR-

Reactor vessel head - REMOVED

GO TO sStep 6 (Next Page).
Perform the following:

1) Verify all RCPs stopped.
2) Open both PZR PORVs:

e 1RY455A
e 1RY456

IF NO PZR PORV can be
opened,
THEN perform the

following:

1) Restore CV/SI system
lineups to normal per
Shift Manager's
direction.

2) GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)
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REV. 104

UNIT 1

LOSS OF RH COOLING

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 7 OF 16)

RCS BLEED AND FEED

6 MAINTAIN LONG TERM BLEED AND FEED

CAPABILITY:

a.

Initiate makeup to RWST per
BOP SI-13, FILLING THE RWST,
while continuing with this
procedure

Check RH SUCT PRESS HIGH alarm b.

(1-6-A3) - LIT

Maintain RCS pressure - LESS C.

THAN 450 PSIG:

o Obtain key and locally
throttle CENT CHG pump
discharge valve (s):

o 1CV8485A (364 +6 Ul5 ABI)
o 1Cv8485B (364 +7 Y13 RXBI1)

_OR_
o Obtain key and locally
throttle SI pump discharge

valve (s) :

o 1SI8921A (1A SI pump room)
o 1SI8921B (1B SI pump room)

Continue with Step 7
Page),

IF RH SUCT PRESS HIGH
alarm annunciates,
THEN do Steps 6cC.

(Next

IF pressure can NOT be
maintained less than 450
PSIG,

THEN perform the
following:

1) Close at least one RCS
loop to RH pump suction
isol valve on each
TRAIN:

e 1RH8701A or 1RH8701B
e 1RH8702A or 1RH8702B

2) GO TO Step 9 (Page 47).
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 8 OF 16)
RCS BLEED AND FEED

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* TIf CETCs are unavailable and a PZR *
* vent exists, surge line temperature *

* will indicate hot leg temperature. *
khkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkhkhhkkhkkhkhkhkkhkhihkhkhkhkx

7 DETERMINE IF MAKEUP TO PREVENT
BOILING ALLOWED:

a. Check RWST level - GREATER THAN a. GO TO Step 9 (Page 47).
46%
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1 PRI-10

STEP

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 9 OF 16)
RCS BLEED AND FEED

8 ESTABLISH MAKEUP TO PREVENT

BOILING:

a.

Determine required makeup
flow — TO PREVENT BOILING:

o FIGURE 1BOA PRI 10-3
(Page 11), REQUIRED MAKEUP
FLOW PRIOR TO CORE OFF LOAD

_OR_

o FIGURE 1BOA PRI 10-4
(Page 12), REQUIRED MAKEUP
FLOW AFTER CORE RELOAD

Verify makeup flow required to b. GO TO Step 9 (Page 47).
prevent boiling - WILL NOT
OVERPRESSURIZE RCS:

0o RCS bleed path - ESTABLISHED:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVs OPEN

_OR_

Step continued on next page
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REV. 104

UNIT 1

LOSS OF RH COOLING 1BOA

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 8b

(@)

c. Establish required makeup flow C.

to

(@)

d. GO

ATTACHMENT C (PG 10 OF 16)

RCS BLEED AND FEED

(continued)

Required makeup flow to
prevent boiling - LESS THAN
ASSOCTIATED LIMIT FOR
ESTABLISHED RCS BLEED PATH:

e 1200 GPM with TWO PORVs
open

e 800 GPM with ONE PORV open
e 800 GPM with reactor head

conoseals disconnected

— PREVENT BOTILING:

Obtain key and locally
throttle CENT CHG pump
discharge valve (s):

o 1CV8485A (364 +6 Ul5 ABI)
o 1Cv8485B (364 +7 Y13 RXBI1)

_OR_
Obtain key and locally
throttle SI pump discharge

valve (s) :

o 1SI8921A (1A SI pump room)
o 1SI8921B (1B SI pump room)

_OR_
Start additional ECCS pump:
e Throttle pump discharge
valve (if necessary) prior
to pump start to mitigate

RCS overpressurization

TO Step 10 (Page 51)

IF adequate flow to
prevent boiling can NOT be
established,

THEN GO TO Step 9 (Next
Page) .
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 11 OF 16)
RCS BLEED AND FEED

CAUTION
Reactor vessel level indicators
1LT-RY046 and 1LI-RY049 may read
higher than actual level if boiling
occurs in the reactor core.

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhhkhhhhkhkkhkhkkhkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* IF the bleed path is in the top of *
* the PZR, RCS level must drop below *
* the top of the hot legs to establish *
* a steam vent path from the reactor *
* *
* *

vessel.
dkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkhkkhkhkhkhkk,kkhkkhkkhkkk,kkhkhkhkkkhkkxhk*

9 ESTABLISHED MAKEUP FLOW TO MATCH
BOILOFF:

a. Check core instrumentation - a. Perform the following:
BOTH CONNECTED:

1) Establish 400 GPM makeup

e CETCs - AVAILABLE flow:
—AND- o Obtain key and
locally throttle CENT
e RVLIS - AVAILABLE CHG pump discharge
valve (s) :

o 1CV8485A (364 +6
Ul5 ABI1)

o 1Cv8485B (364 +7
Y13 RXB1)

_OR_

o Obtain key and
locally throttle ST
pump discharge
valve (s) :

o 1ST8921A (1A sSI
pump room)

o 1SI8921B (1B SI
pump room)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 12 OF 16)
RCS BLEED AND FEED
Step 9 (continued)

2) GO TO sStep 10

b. Determine required makeup

flow - TO MATCH BOIL

—QOFF':

o FIGURE 1BOA PRI 1

0-2

(Page 10), REQUIRED MAKEUP
FLOW TO MATCH BOIL-OFF PRIOR

TO CORE OFF LOAD

_OR_

o FIGURE 1BOA PRI 1

0-4

(Page 12), REQUIRED MAKEUP
FLOW AFTER CORE RELOAD

c. Check CENT CHG pumps
RUNNING

Step continued on next page

(Page 51).

— ONLY ONE c. Start or stop CENT CHG
pumps to establish only
one pump running.

IF no CENT CHG pump is
available,

THEN GO TO Step 9f (Next
Page) .
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 13 OF 16)

RCS BLEED AND FEED

Step 9 (continued)

d. Establish normal charging:

1) Open charging line CNMT isol 1) Locally open valve(s):
valves:
o 1Cv8105 (379 RXB1
e 1CV8105 P-71)
e 1CV8106 o 1Cv8106 (379 RXB1
P-71)
2) Check inservice charging to 2) Manually open valve.

REGEN HX isol valve - OPEN:

o 1Cv8324A
o 1Cv8324B

3) Set 1CV182 controller - AT

100% DEMAND

4) Check charging flow -
ESTABLISHED

4) GO TO step 9f.

5) Close CENT CHG pumps to cold
legs injection isol valves:

e 1S5S1I8801A
e 1SI8801B

e. Check SI pumps - NONE RUNNING e. Stop all SI pumps.

f. Adjust makeup flow to minimum f. Obtain key and locally

flow required - TO MATCH
BOIL-OFF':

o Adjust 1CV121

_OR_

o Locally throttle CENT CHG

pump discharge valve (s):

throttle SI pump discharge
valve (s) :

o 1SI8921A (1A SI pump
room)

o 1SI8921B (1B SI pump
room)

o 1CV8485A (364 +6 Ul5 ABI)
o 1Cv8485B (364 +7 Y13 RXBI1)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 14 OF 16)

RCS BLEED AND FEED

Step 9 (continued)
g. Check stable boil-off g. Adjust makeup flow to
conditions - ESTABLISHED: maintain RVLIS at 37% AND
CETCs at saturation
e RVLIS - AT 37% temperature for RCS
pressure.

e CETCs - AT SATURATION
TEMPERATURE FOR RCS PRESSURE
PER FIGURE 1BOA PRI 10-1
(Page 9), SATURATION CURVE
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C (PG 15 OF 16)

RCS BLEED AND FEED

10 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE

b. Both RCS loop to RH pump

suction isol wvalves - OPEN ON

AVATTLABLE TRAIN:

o 1RH8701A and 1RH8701B
o 1RH8702A and 1RH8702B

Step continued on next page

Continue attempts to
restore RH cooling.

IF makeup flow to match
boiloff was established
per Step 9,

THEN RETURN TO Step 9
(Page 47).

IF makeup flow to prevent
boiloff was established,
THEN RETURN TO Step 6
(Page 43).

Reduce makeup flow until
RCS pressure is less than
360 PSIG:

o Adjust 1CV121

o Locally throttle CENT
CHG pump discharge
valve (s) :

o 1CV8485A (364 +6 UlS
AB1)

o 1Cv8485B (364 +7 Y13
RXB1)

o Locally throttle SI pump
discharge valve (s):

o 1SI8921A (1A SI pump
room)

o 1SI8921B (1B SI pump
room)

WHEN RCS pressure is less
than 360 PSIG,

THEN do Steps 10c, 10d,
10e and 10f
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 16 OF 16)
RCS BLEED AND FEED
Step 10 (continued)

c. Align the RH train for RCS
cooling per BOP RH-6, PLACING
THE RH SYSTEM IN SHUTDOWN
COOLING

d. Verify both PZR PORV (s) -
CLOSED

e. Return CV and SI System lineups

to

normal per Shift Manager

direction

f. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 1 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
1 CHECK SPENT FUEL POOL COOLING:

2

a. At least one cooling train - IN
OPERATION

STOP REFUELING WATER PURIFICATION
PUMPS :

a. LOCALLY verify Refueling Water
Purification pumps - STOPPED:

e Pump OA (364 S12 AB)
e Pump 0B (364 S12 AB)

REFUEL CAVITY TO FUEL POOL
ALIGNMENT:

e Fuel Pool Sluice Gate - OPEN

e Transfer Canal Gate wvalve
1FHOO1l - OPEN

a. Establish one train of FC
cooling.

IF a train can NOT be
established,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

IF the transfer canal is
flooded,

THEN open any closed
component.

IF ANY components can NOT be
opened,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT D (PG 2 OF 3)

REFUEL CAVITY TO FUEL POOIL COOLING

4 LOCALLY ALIGN REFUELING WATER

PURIFICATION PUMPS FOR

RECIRCULATING REFUEL CAVITY:

a. Locally CLOSE the following
valves:

UNIT 2 Refueling Cavity
Suction valves - CLOSED:

e 2FC009 (377 +10 RO25 RX2)
e 2FC010 (377 +10 U23 RXB2)

UNIT 2 RWST Suction Isol
valve - CLOSED:

e 2FC8758 (364 V23 RXB2)

b. Unit 1 RWST Suction Isol
valve - CLOSED:

1FC8758 (364 +15 V13 RXB1
P-32)

c. Unit 1 Refueling Cavity Suct
valves - OPEN:

1Fg909 (377 +10 ROO7 RX1
P-57)
1FC010 (374 +5 Ul2 RXB1 P-57)

d. Cask Fill Isol vlv - CLOSED:

OFC001 (401 Y16 FHB)

e. Demin Inlet Isol Vlvs - CLOSED:

1FC013 (401 Q17 AB)
2FC013 (401 Q18 AB)

f. Spent Fuel Pit Inlet valve -
OPEN:

g. 0B

OFCO002A (364 W15 FHB)

Refueling Water Purification

Pump Suction Isol vlv - OPEN:

OFC003 (364 S11 RXB2)

5 LOCALLY START ONE REFUELING WATER

PURIFICATION PUMP:

o Pump OA (150 GPM) (364 S12 AB)
o Pump OB (250 GPM) (364 S12 AB)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT D (PG 3 OF 3)
REFUEL CAVITY TO FUEL POOIL COOLING

6 EVALUATE EFFECTIVENESS OF COOLING

METHOD:
a. Check RCS temperature - STABLE a. GO TO another ATTACHMENT
OR DROPPING for RCS cooling per:

e TABLE A (Page 8)
7 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE a. WHEN an RH train 1is
available,
THEN do Steps 7b, Tc
and 7d.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. Return FC System lineup to
normal per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 1 OF 6)

ST PUMP HOT LEG INJECTION

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

NOTE

hot leg injection mode.

*
*
*
*
*
*
*
*

This ATTACHMENT uses an SI pump in a

be noted that a finite volume of
water exists in the RWST,
overspill from the RCS may be

unavailable for injection.
khkkhkkhkkhkkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhhkkhkkhkhhkkhkkhikhkhkkhkkhhxkk

It should

and that

*
*
*
*
*
*
*
*

khkkhkkhkkhkkhkkhkhkhkhhhkhkkhkkhkhkhkhkhhkhhhhkhkkhkhkkhkhkhkhkhkhhhkhkhkhkhkik

* NOTE

*

* FEvacuate the CNMT if any overspill *

* is expected to occur.

*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhkhhhkhkkhkhkhkhkhkhkhkhhhkhkhkhkhkik

1 CHECK RWST LEVEL:

a.

RWST level - GREATER THAN 9% a.

2 RESTORE AVAILABLE SI PUMP:

a.

Check SI pumps - ANY AVAILABIE: a.

e Control switch in - AFTER
TRIP

e Breaker - RACKED IN

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)

Locally rack in breaker
AND place control switch
in AFTER TRIP as
necessary:

o Bus 141 Cub 3 (SI pump
1A)

o Bus 142 Cub 3 (SI pump
1B)

IF no SI pump is available,
THEN GO TO another
ATTACHMENT for RCS

cooling per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT E (PG 2 OF 6)

ST PUMP HOT LEG INJECTION

3 CHECK AVAILABLE SI PUMP VALVE
ALIGNMENT:

a. Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J

in - CLOSE:

° 480V FEED TO BUS 131X1A/X2A
(A-Train)

° 480V FEED TO BUS 132X2A/X4A
(B—-Train)

b. Check SI valves - ENERGIZED: b.

e 1SI8806

e 1SI8813

e 1SI8802A

e 1SI8802B

c. SI pumps suction from RWST isol C.

valve - OPEN:

e 1518806

d. SI pump suction valve - OPEN: d.

o 1SI8923A
o 1SI8923B

e. SI pump to cold legs isol e.

valves - CLOSED:

e 1SI8821A
e 1SI8821B

Step continued on next page

Locally energize valve (s)
for available SI pump:

o 1SI8806 at MCC 131X1A P3
(364 S12 RXB1).

o 1SI8813 at MCC 132X4A 13
(426 S12 RXB1).

o 1SI8802A at MCC 131X1A
P1 (364 Q12 RXB1).

o 1SI8802B at MCC 132X4A
L2 (426 S12 RXB1).

Manually open valve.

Manually open valve.

Manually close valve(s).
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Step 3

f.

g.

h.

ATTACHMENT E (PG 3 OF 6)

ST PUMP HOT LEG INJECTION

(continued)

SI pump miniflow common isol
valve - OPEN:

e 1518813

SI pump miniflow isol wvalve -
OPEN:

o 1518814 (SI Pp 1A)
o 1SI8920 (SI Pp 1B)

SI pump to hot leg isol valve -
OPEN:

o 1SI8802A
o 1SI8802B

Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J
in - TRIP:

° 480V FEED TO BUS 131X1A/X2A
(A-Train)

° 480V FEED TO BUS 132X2A/X4A
(B-Train)

f. Manually open valve.

g. Manually open valve.

h. Manually open valve.

khkkhkkhkkhkkhkkhkhkhkhhkhkhkkhkkhkhkkhkhkhhhhhhkhkkhkhhkhkhkhkhkhhhhkhkhkhkik

NOTE

* *
* Use the SI Pump Injection only as *
* necessary so that RWST level can be *
* conserved and overspill from the RCS *
* *
* *

minimized.

khkkhkkhkkhkkhkkhkhkhkhkhhkkhkkhkhkhkhkhhkhhhkhkhkkhkhkhkhkhkhkhhxhhkhkhkhkhik

4 ESTABLISH MAKEUP FLOW:

a.

b.

Start ONE SI pump

Check SI flow (1FI-918/922) -
ESTABLISHED

IF SI flow can NOT be
established,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 4 OF 6)

ST PUMP HOT LEG INJECTION

5 MONITOR CNMT FOR RCS OVERSPILL

CONDITION:

a. At

first indication of RCS

overspill - EVACUATE CNMT

6 MONITOR RWST LEVEL:

a. Initiate makeup to RWST per
BOP SI-13, FILLING THE RWST,
while continuing with this
procedure

b. Check RWST level - LESS THAN 9% b. Continue with Step 7 (Next
Page),

IF RWST level drops to 9%,
THEN do Steps 6c¢ and 6d.

c. Stop SI pump

d. GO TO another ATTACHMENT for
RCS cooling per:

TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7 CHECK IF SI FLOW CAN BE STOPPED:

ATTACHMENT E

(PG 5 OF 6)

ST PUMP HOT LEG INJECTION

a.

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor vessel level -
GREATER THAN 393.5'

o 1LI-RYO046
o 1LI-RY049

_OR_

o Tygon level indication -
GREATER THAN 393.5'

RCS temperature - STABLE OR

DROPPING

Obtain key and locally throttle

SI pump discharge valve - TO

MAINTAIN RCS TEMPERATURE STABLE:

o 1SI8921A (1A SI pump room)
o 1SI8921B (1B SI pump room)

a. RETURN TO step 5

(Previous Page).

b. RETURN TO Step 5

(Previous Page).

IF temperature continues
to rise,

THEN concurrently

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)
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REV. 104

LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT E

(PG 6 OF 6)

ST PUMP HOT LEG INJECTION

8 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE a. WHEN an RH train 1is

b. Align available RH train for
RCS cooling per

BOP RH-6,

IN

SHUTDOWN COOLING

available,
THEN do Steps 8b, 8c
and 8d.

PLACING THE RH SYSTEM

c. Return SI System to normal per
Shift Manager direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT F (PG 1 OF 5)
ACCUMULATOR INJECTION

CAUTION
If an accumulator is aligned for
disc pressurization it should NOT be
used for RCS injection, unless no
other accumulators are available to
maintain reactor vessel level.

CAUTION
A rapid high pressure accumulator
injection may disarrange fuel
assemblies if the upper internals
are removed.

CAUTION
The minimum ambient temperature for
pressurization of the accumulator (s)
is 70°F.

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhhhhkhhhhkhkkhkhkkhkhkkhkhkhkhhhhkhkhkhkik

*
*
*
*
*
*
*

NOTE *

This ATTACHMENT utilizes accumulator *
injection to obtain RCS cooling. *
Accumulator injection should be used *
only as necessary to limit cavity *
spillover. *
*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkhkhkkhkhhhkhkhhhkhkkhkkhkkhkhkhhkhhxhhhkhkhkhik

1 CHECK ACCUMULATOR STATUS:

a. At least one accumulator - a. Attempt to restore

AVATLABLE:

Pressure - ON SCALE

Level - ON SCALE e TABLE A (Page 8)

accumulator (s) OR

GO TO another ATTACHMENT

for RCS cooling per:
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT F (PG 2 OF 5)
ACCUMULATOR INJECTION
2 EVALUATE REFUEL CAVITY LEVEL FOR
OVERSPILL:
a. Refuel cavity level low enough a. Lower refuel cavity level

to accept contents of
accumulator without overspill

per BOP RE-4, FINAL DRAIN
OF REFUEL CAVITY, TRANSFER

CANAL AND UPENDER AREAS.

CAUTION

IF P-11 Bypass Permissive light is
NOT LIT, accumulator discharge
valves may auto open when energized.

3 VERIFY ACCUMULATOR DISCHARGE

VALVES AVAILABLE:

a. At associated MCC close ONE
accumulator discharge valve

breaker:

o 151I8808A
o 1SI1I8808B
o 1SI1I8808C
o 1S1I8808D

(MCC 131X2A A3)
(MCC 132X2A A3)
(MCC 132X2A A2)
(MCC 131X2A A2)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 3 OF 5)

ACCUMULATOR INJECTION

4 INJECT ACCUMULATOR:

a.

Check RCS WR Cold or

Hot Leg a.

temperatures - GREATER THAN

Step continued on next page

2)

3)

4)

S)

GO TO Step 6 (Page 66).

140°F
Check reactor vessel head - b. GO TO sStep 4d.
INSTALLED
Check RCS WR Cold Leg c. Depressurize ONE
temperatures - GREATER THAN accumulator to less than
180°F 620 PSIG by performing the
following:
1) Start one SAC per

OBOA SEC-4,
INSTRUMENT AIR,
necessary.

LOSS OF
if

Verify IA CNMT isol
valves open:

a) 1IA065

b) 1IA066
Close the N2 supply isol
valve:

e 1518880

Open accumulator vent
valve (s) as necessary:

1SI8875A
1S1I8875B
1S18875C
1S18875D

O 00O

Open accumulator vent
header control valve:

e 1STIHCV943
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REV. 104 LOSS OF RH COOLING 1BOA

UNIT 1

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT F (PG 4 OF 5)

ACCUMULATOR INJECTION

Step 4 (continued)

d. Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J

in - CLOSE:

o 480V FEED TO BUS 131X1A/X2A
(A-Train)

o 480V FEED TO BUS 132X2A/X4A
(B—-Train)

e. Inject ONE accumulator by e.
opening its discharge isol
valve:

o 1STI8808A
o 1SI8808B
o 1SI8808C
o 1SI8808D

f. Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J

in - TRIP:
° 480V FEED TO BUS 131X1A/X2A
(A-Train)
° 480V FEED TO BUS 132X2A/X4A
(B-Train)
5 MONITOR CNMT FOR RCS OVERSPILL
CONDITION:

a. At first indication of RCS
overspill - EVACUATE CNMT

IF all available
accumulators are injected,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 1BOA
UNIT 1 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 5 OF 5)

ACCUMULATOR INJECTION

6 EVALUATE EFFECTIVENESS OF COOLING

METHOD:

a. RCS level: a. RETURN TO step 1
(Page 62).

(@)

RVLIS plenum region - AT
LEAST 37%

_OR_

Reactor vessel level -
GREATER THAN 393.5'

o 1LI-RYO046
o 1LI-RY049

_OR_

Tygon level indication -
GREATER THAN 393.5'

b. Check RCS temperature - STABLE b. RETURN TO Step 1

OR DROPPING (Page 62).
7 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:
a. Check RH trains - ANY AVAILABLE a. WHEN an RH train 1is
available,
THEN do Steps 7b, 7Tc
and 7d.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. Return SI accumulators to
normal lineup per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 1 OF 4)

RWST GRAVITY FEED

1 CHECK RWST LEVEL:

a. RWST level - ANY INDICATED a. GO TO another ATTACHMENT

LEVEL

for RCS cooling per:

TABLE A (Page 8)
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REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 2 OF 4)

RWST GRAVITY FEED

2 ESTABLISH FILL PATH FROM RWST

THROUGH ONE RH TRAIN:

a. Verify CNMT sump outlet isol
vlvs - CLOSED:

1S18811A
1S1I8811B

b. Verify RH pump suct from hot
leg isol valves - CLOSED:

o
o

1RH8701A and B
1RH8702A and B

c. Locally verify RH pump disch
valve - OPEN:

o
o

1RH8724A (343 +8 Ul2 RXB1)
1RH8724B (343 +10 X12 RXB1)

d. Verify RH HX flow control
valve - OPEN:

o
o

1RH606
1RH607

e. Verify RH pump miniflow valve -
OPEN:

o
o

1RH610
1RH611

f. Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J

in
[ )

- CLOSE:

480V FEED TO BUS 131X1A/X2A
(A-Train)
480V FEED TO BUS 132X2A/X4A
(B—-Train)

Step continued on next page
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REV. 104 LOSS OF RH COOLING

UNIT 1

1BOA
PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT G (PG 3 OF 4)
RWST GRAVITY FEED
Step 2 (continued)
g. Verify RH to cold legs isol
valve - OPEN:
o 1STI8809A
o 1SI8809B
h. Verify RH pump suct from RWST

isol valve - OPEN:

o 1SI8812A
o 1SI8812B

Place control switches for SVAG
VALVE 480V bus feeds at 1PMO06J
in - TRIP:

° 480V FEED TO BUS 131X1A/X2A
(A-Train)

° 480V FEED TO BUS 132X2A/X4A
(B-Train)

3 EVALUATE EFFECTIVENESS OF COOLING

METHOD:
a. Check RCS level - RISING a. GO TO another ATTACHMENT
for RCS cooling per:
e TABLE A (Page 8)
b. Check RCS level - GREATER THAN b. Continue filling RCS from
393.5" RWST.

Page 69 of 70




REV. 104

LOSS OF RH COOLING
UNIT 1

1BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 4 OF 4)

RWST GRAVITY FEED

4 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE a. WHEN an RH train is
available,
THEN do Steps 4b, 4c
and 4d.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM

IN

SHUTDOWN COOLING

c. Return CV/SI systems to normal
lineup per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

PURPOSE

This procedure provides actions required to remove decay heat in
the event RH System cooling is lost during Modes 4, 5, or 6.

SYMPTOMS OR ENTRY CONDITIONS

1) The following annunciators may cause entry into this procedure:

RH PUMP TRIP, (2-6-Al)

RH SUCT PRESS HIGH, (2-6-A3)

RH PUMP 2A(B) DSCH PRESS HIGH, (2-6-Bl,B2)
RH PUMP 2A(B) DSCH FLOW LOW, (2-6-C1,C2)
RH PUMP 2A(B) CC FLOW LOW, (2-6-D1,D2)

RH HX CC WTR FLOW HIGH LOW, (2-2-A6)

RC SYSTEM COLD PRESS HIGH, (2-12-D1)

RC PRESS HIGH AT LOW TEMP PORV OPEN, (2-12-C4)
CC PUMP TRIP, (2-2-A4)

CC SURGE TANK LEVEL HIGH LOW, (2-2-A5)

CC PUMP DSCH HDR PRESS LOW, (2-2-BS5)
REACTOR VESSEL LEVEL LOW, (2-6-B3)

OO0 00000000 O0O0

2) The following symptoms may cause entry into this procedure:

Oscillating RH Pump amps

Fluctuating RH Pump discharge pressure
Excessive RH Pump noise or vibration
Fluctuating Letdown Flow when on RH Letdown
Dropping PZR level

Dropping Reactor vessel level

Rising RCS temperature

Rising RH system temperature

OO0 000000

3) This procedure may be entered from:
o 2BFR-C.3 RESPONSE TO SATURATED CORE COOLING, Step 1

o 2BOA PRI-6, COMPONENT COOLING MALFUNCTION, ATTACHMENT A, STEP
2

o Inability to reduce RCS temperature while shutdown

o Loss of RH System while operating in Modes 4, 5, or 6
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
khkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkhkkhkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkhhkx
* NOTE *
* With this procedure in effect the *
* Emergency Director shall evaluate *
* for EMERGENCY PLAN conditions. *

L e e e I b i I I b i b b b b b b i i I b b b b b b i i b b b b b b b 4

1 CHECK RH SYSTEM OPERATION:

a. Check RH pumps - ANY RUNNING a. GO TO Step 2 (Next Page).
Check operating RH pump b. Attempt to stabilize RH
parameters - STABLE: system operation:

e RH letdown flow o0 Reduce RH pump flow.

e RH pump amps o Raise RCS level by
raising charging flow

e RH discharge pressure and/or reducing letdown
flow.

e RH discharge flow
IF RH pump parameters do

e Reactor vessel level not stabilize,
THEN trip the affected RH
e RH pump noise/vibration pump .
GO TO Step 2 (Next Page).
c. Check RCS temperature - STABLE c. Verify sufficient flow
OR DROPPING through RH HX.

1) Verify proper operation
of RH flow control
valves:

o 2RH606/RH618
o 2RH607/RH619

2) Verify sufficient CC
flow through RH HX.

IF CC system is
adversely affecting RH
HX operation,

THEN GO TO 2BOA PRI-6,
COMPONENT COOLING
MALFUNCTION, while
continuing with this
procedure at Step 2
(Next Page).

d. RETURN TO procedure and step
in effect
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2 VERIFY POWER TO 4KV ESF BUSES:

a. ESF Buses - BOTH ENERGIZED: a.
e Bus 241
e Bus 242

3 MAINTAIN RCS LEVEL:

a. RCS level - STABLE a.

b. Control charging and letdown to
maintain desired RCS level

Restore power to the
affected ESF bus per
2BOA ELEC-3, LOSS OF 4KV
ESF BUS, while continuing
with this procedure.

Check for leaks while
continuing with this
procedure.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhhhhkhkkhkhkhkhkhkhkhkhhxhhkhkhkhkik

* NOTE

*

* CNMT closure should be established *

* while continuing with this

* procedure.

*
*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhhhkhhhhkhkkhkhkhkhkhkhkhkhxhxhhkhkhkhkik

4 INITIATE CNMT CLOSURE AND

EVACUATION ACTIONS:

a.

Initiate CNMT closure per BOP
PC-1, CONTAINMENT CLOSURE
TRACKING CAPABILITY

Announce evacuation over plant
page system:

e All Non-essential personnel -
EVACUATE UNIT 2 CNMT

Actuate Unit 2 CNMT Evacuation
Alarm:

1) Place CNMT Evacuation Alarm
control switch to (2PM06J) -
CNMT EVAC

2) Contact security for
accountability of personnel
logged into CNMT while
continuing with Step 4d

Monitor CNMT conditions:

1) Notify Rad Protection to
monitor CNMT conditions and
provide guidance on
protective clothing and
equipment during CNMT closure

2) Notify Rad Protection to
provide additional guidance
should RCS boiling point be
reached before CNMT closure
is completed
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

5 CHECK RCS CONDITIONS:

a. Stop any dilution in progress

b. Suspend loading of irradiated
fuel assemblies

c. RCS Wide Range Pressure - LESS C.

THAN 360 PSIG

d. RCS level: d.

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor vessel level -
GREATER THAN 393.5'

o 2LI-RYO046
o 2LI-RY049

_OR_

o Tygon level indication -
GREATER THAN 393.5'

Reduce RCS pressure to
less than 360 PSIG:

o Solid Plant:

e Throttle letdown and
charging as necessary
to reduce RCS
pressure.

o PZR Bubble:

e Manually initiate PZR
spray to reduce RCS

pressure:

o 2RY455B
o 2RY455C
o 2Cv8145

GO TO ATTACHMENT A
(Page 13).
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
CAUTION

Starting redundant RH
determining the cause

of the first train may cause a
failure of the redundant RH train.

train prior to
of the failure

6 ESTABLISH RCS COOLING WITH
REDUNDANT RH TRAIN:

a. Establish RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

7 CHECK RCS CONDITIONS:

a. RCS temperature - STABLE OR
DROPPING

b. RCS level - GREATER THAN 393.5'

c. RETURN TO procedure and step
in effect

8 VERIFY RCFCs RUNNING IN LOW
SPEED:

a. Low speed RCFCs - ALL RUNNING

IF redundant RH train is NOT
available,

THEN attempt to restart the
RH train previously in
service.

IF neither RH train can be
restored,

THEN continue attempts to
restore either RH train, and

GO TO step 8.

a. GO TO step 8.

b. GO TO ATTACHMENT A
(Page 13).

a. Manually start all
available RCFCs in low
speed.

Page 6 of
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:

a. Check RH trains - ANY AVAILABLE a. Continue at Step 10.
WHEN an RH train becomes
available,

THEN do Steps 9b and 9c.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. RETURN TO Step 7 (Previous
Page)

10 SELECT APPLICABLE ATTACHMENT TO
ESTABLISH RCS COOLING:

a. Refer to TABLE A (Next Page) to
determine applicable cooling
method:

0 Steaming Intact/Non-isolated
SGs - ATTACHMENT B (Page 27)

o RCS Bleed and Feed -
ATTACHMENT C (Page 36)

o Refuel Cavity to Fuel Pool
Cooling - ATTACHMENT D

(Page 52)

o SI Pump Hot Leg Injection -
ATTACHMENT E (Page 55)

o Accumulator Injection -
ATTACHMENT F (Page 61)

o RWST Gravity Feed -
ATTACHMENT G (Page 66)

—END-
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REV. 104

LOSS OF RH COOLING

UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

TABLE A (PG 1 OF 1)

DETERMINATION OF EFFECTIVE RCS COOLING METHODS

1 REFER TO OU-AP-104 ATTACHMENT 1, SHUTDOWN SAFETY EQUIPMENT STATUS

CHECKLIST FOR ESTABLISHING PRIORITIES:

COOLING MODE 4 MODE 5 MODE 6
METHOD
RCS is_|RCS not|RCS is Refuel |All RCS is
intact?|intact?|adverse?|cavity |other |adverse
flooded|status

ATTACHMENT B 4 4
Steam SGs yes yes N/A N/A N/A N/A N/A
(Page 29)

ATTACHMENT C

Bleed & Feed| yes yes yes yes N/A yes yes
(Page 38)

ATTACHMENT D

Cavity-Pool N/A N/A N/A N/A yes N/A N/A
(Page 54)

ATTACHMENT E 1 1
SI Hot Leg N/A N/A yes YES N/A yes YES
(Page 57)

ATTACHMENT F

Accum Inject| yes yes yes yes yes yes yes
(Page 63)

ATTACHMENT G 2 2

Gravity Feed| N/A N/A yes N/A N/A yes N/A
(Page 68)

ST pump hot leg injection must be initiated as the primary

recovery method. Other methods may be used in conjunction
with ATTACHMENT E but not in place of it.

2. May be effective if bleed path is at the RCS hot leg elevation
or bleed path is through the reactor head conoseals.

3. The RCS is ADVERSE if ALL of the following exist:
a. The RCS has a cold leg opening AND
b. The reactor vessel head is NOT removed AND
c. ALL RCS loops are blocked (loop stops closed or hot leg

nozzle dams are installed)

4. Steaming Intact/Non-isolated SGs is the preferred heat removal
method if the RCS is intact AND loops are NOT isolated.

5. The RCS is intact if the PZR PORV(s), PZR vent, or reactor

head vents are open but can be isolated.

—END-
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
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LOSS OF RH COOLING 2B0OA
REV. 104 UNIT 2 PRI-10
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2 PRI-10
Basis
Subcooled curve assumes 100 deg F makeup water and 200
500 deg F outlet water.
Boiloff curve assumes saturated liquid makeup water and
saturated vapor outlet both at 212 deg F.
Both curves assume one third new fuel.
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FIGURE 2BOA PRI 10-4
MINIMUM MAKEUP FLOW REQUIRED TO PREVENT BOILING AFTER REFUEL
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 1 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

1 CHECK IF RH PUMPS SHOULD BE

STOPPED:

a. RH

pump - ANY RUNNING

b. RCS level:

(@)

RVLIS plenum region - AT
LEAST 37%

_OR_

Reactor vessel level - AT
LEAST 393.5"

o 2LI-RYO46
o 2LI-RY049

_OR_

Tygon level indication - AT
LEAST 393.5"

flow - LESS THAN 2000 GPM

pumps - NOT CAVITATING

e. RETURN TO procedure and step

in

effect

GO TO Step 2 (Next Page).
Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .

Reduce RH flow to between

" 1700 GPM and 2000 GPM.

Perform the following:
1) Stop the RH pumps.

2) GO TO Step 2 (Next
Page) .
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 2 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

2 1SOLATE LETDOWN AND KNOWN DRAIN

PATHS:

a. Close letdown orifice isol
valves:

2CV8149A
2CVv8149B
2Cv8149C

b. Close RH to CV Ltdwn Flow Cont
Valve:

2Cv128

c. Close RC Loop Drn Valves:

2RC8037A
2RC8037B
2RC8037C
2RC8037D

3 VERIFY RCFCs RUNNING IN LOW

SPEED:

a. Low speed RCFCs - ALL RUNNING a. Manually start all
available RCFCs in low

speed.
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REV. 104

UNIT 2

LOSS OF RH COOLING 2BOA

PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 3 OF 14)
RH RECOVERY WHILE AT REDUCED TINVENTORY CONDITIONS
CAUTION
Only borated water should be added
to the RCS to maintain adequate
shutdown margin.
4 CHECK RCS LEVEL:
a. RCS level: a. GO TO step 9 (Page 18).
o RVLIS plenum region - LESS
THAN 37%
_OR_
o Reactor vessel level - LESS
THAN 393.5'
o 2LI-RYO046
o 2LI-RY049
_OR_
o Tygon level indication - LESS
THAN 393.5'
b. RCS level: b. GO TO Step 8 (Page 18).

(@)

RVLIS plenum region - LESS
THAN 27%

_OR_

Reactor vessel level - LESS
THAN 392"

o 2LI-RYO046
o 2LI-RY049

_OR_

Tygon level indication - LESS
THAN 392"
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 4 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

5 CHECK ACCEPTABLE RCS HOT SIDE
VENT PATH ESTABLISHED:

a. Reactor vessel head - REMOVED a. IF the RCS does NOT have a
cold leg opening,
THEN GO TO Step 6 (Next
Page) .

IF the RCS has a cold leg
opening,

THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg Injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.5°',
THEN stop the SI pump.

d) GO TO Step 9 (Page 18).
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 5 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
6 ALIGN CENT CHG PUMP T0 REFILL
RCS:

a. Check CENT CHG pumps — ONE
RUNNING

b. Align CENT CHG pump suction to
RWST:

1)

2)

Open RWST to CENT CHG pumps
suction valve(s):

o 2CV112D
o 2CV112E

Close VCT to CENT CHG pump
suction valve(s):

o 2CV112B
o 2Cvllac

c. Raise charging flow to maximum

by

throttling open 2CV121 and

2Cv182

d. Check RCS level - GREATER THAN
393.5"

7 GO T0O

STEP 9 (Next Page)

C.

Start one CENT CHG pump.

IF neither CENT CHG pumps
can be started,

THEN refill the RCS per
the following:

a) Align one SI pump for
Hot Leg injection.

b) Start the SI pump.

c) WHEN RCS level is
greater than 393.5°',
THEN stop the SI pump.

d) GO TO Step 9 (Next
Page) .

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve as necessary to
maintain RCS level:

o 2SI8801A
o 2SI8801B

Maintain maximum charging
flow until RCS level 1is
greater than 393.5°'.
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REV. 104

LOSS OF RH COOLING

UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT A (PG 6 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

8 RAISE RCS LEVEL BY NORMAL
CHARGING:

a. Check CENT CHG pumps - ONE a.
RUNNING

b. Throttle 2CV121 and 2CV182 to b.
raise RCS level

c. Feed RCS - UNTIL LEVEL GREATER
THAN 393.5"

9 IDENTIFY AND ISOLATE ANY RCS
LEAKAGE

Start one CENT CHG pump.

IF neither CENT CHG pumps
can be started,

THEN perform the
following:

1) Makeup to the RCS using
one of the following:

o ATTACHMENT E
(Page 55) SI PUMP HOT
LEG INJECTION

o ATTACHMENT F
(Page 61) ACCUMULATOR
INJECTION

o ATTACHMENT G
(Page 66) RWST
GRAVITY FILL

2) GO TO Step 8c.

IF normal charging can NOT
be established,

THEN open CENT CHG pumps
to cold leg injection isol
valve as necessary to
maintain desired RCS
level:

o 2SI8801A
o 2SI8801B
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 7 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

NOTE
The time to boiling in the RCS
should be considered when
determining how much time should be
spent venting the RH system prior to
taking additional actions starting
at Step 10b.

*
*
*
*
*
*
*
khkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkhkkhkhhkhkhhhhkkhkkhkkhkhkdhhkhkhhxhhkhkhkhkik

*
*
*
*
*
*
*
*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhkhkhkhkhkik

* NOTE *
* If adequate time to completely vent *
* the RH system is not available, air *
* can be swept out of the RH lines by *
* filling the RCS to 394.3'" and *
* *
* *
* *
* *

running an RH pump at a flowrate
greater than 3000 GPM per Step 10c
RNO.

khkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkkhkkhhhkhkhhhkhkkhkkhkkhkkhkhkhkhhxhhkhkhkhkhik

10 VENT AFFECTED RH TRAIN USING RWST

AS NECESSARY:

a. Check standby RH train - NOT a. IF standby RH train does

AVATLABLE

THEN GO TO Step 11
(Page 23).

b. Maintain RCS level while
venting RH System

Step continued on next page

NOT require venting,
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REV. 104 LOSS OF RH COOLING 2B0OA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 8 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)
c. Align the affected RH train for c. IF the affected RH train
venting: can NOT be vented using
the RWST,
1) Close RH Hot Leg Suction THEN perform the

2)

3)

4)

S5)

valves:

o 2RH8701A and B
o 2RH8702A and B

Place control switches for
SVAG VALVE 480V bus feeds at
2PM06J in - CLOSE:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

Close RH to Cold Legs Disch
valve:

o 2SI8809A
o 2SI8809B

Open RH Pump Suction from
RWST Isol wvalve:

O 2SI8812A
O 2SI8812B

Place control switches for
SVAG VALVE 480V bus feeds at
2PM06J in - TRIP:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

following:

1) Place control switches
for SVAG VALVE 480V bus
feeds at 2PM06J in -
CLOSE:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

2) Close RH Pump Suction
from RWST Isol wvalve:

o 2SI8812A
O 2SI8812B

3) Open RH Hot Leg Suction
valve:

o 2RH8701A and B
o 2RH8702A and B

4) Open RH to Cold Legs
Disch wvalve:

o 2SI8809A
o 2SI8809B

5) Place control switches
for SVAG VALVE 480V bus
feeds at 2PM06J in -
TRIP:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 9 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)

6)

7)

8)

9)

10)

11)

Close RH HX Disch
crosstie valve:

o 2RH8716A
o 2RH8716B

Open RH HX flow control
valve:

o 2RH606
o 2RH607

Close RH HX bypass flow
control valve:

o 2RH618
o 2RH619

Vent RH train suction
piping using high point
vent valves:

o 2RHO028A (374 +6 U23
RXB2)

o 2RH028B (374 +6 X23
RXB2)

Vent RH train discharge
piping using high point
vent valves:

o 2RHO026A (357 +6 S20
AB2)

o 2RH026B (357 +6 V20
AB2)

Start the affected pump
at a high flow rate and
monitor reactor vessel
level. When RH pump
amps and discharge
pressure are stable,
reduce RH flow.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 10 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 10 (continued)

12) GO TO Step 1le

d. Vent RH train suction piping
using high point vent valve:

o
o

2RH028A (374 +6 U23 RXB2)
2RH028B (374 +6 X23 RXB2)

e. Vent RH train discharge piping
using high point vent valve:

o
o

2RH026A (357 +6 S20 AB2)
2RH026B (357 +6 V20 AB2)

(Page 24).
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 11 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

CAUTION

Starting an RH pump may result in an
RCS level drop due to shrink or void
collapse.

11 RESTORE RH FLOW:

a. RCS level - GREATER THAN 393.5' a. Continue with this
procedure at Step 12
(Page 25),

WHEN RCS level is greater
than 393.5°',

THEN perform Steps 11b
through 11i.

b. Check available RH train
aligned for shutdown cooling:

1) Place control switches for
SVAG VALVE 480V bus feeds at

2)

3)

2PM06J in -

CLOSE:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

RH Pump suction from RWST 2) Manually or locally

isol valve - CLOSED:

O 2SI8812A
O 2SI8812B

o
o

close associated valve:

2SI8812A (343 +7 U22)
2SI8812B (343 +7 X21)

RH hot leg suction valves - 3) Manually or locally open
associated valve (s) per
2BOA ELEC-5,

OPEN:

o 2RH8701A
o 2RH8702A

and B LOCAL EMERGENCY CONTROL
and B OF SAFE SHUTDOWN
EQUIPMENT.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2B0OA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT A (PG 12 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS
Step 11b (continued)
4) RH to cold leg disch valve - 4) Manually or locally open
OPEN: associated valve:
o 2SI8809A o 2S8I8809A (374 +13 V23
o 2SI8809B P-50)
o 2SI8809B (374 +13 w23
P-51)
5) Place control switches for
SVAG VALVE 480V bus feeds at
2PM06J in - TRIP:
e 480V FEED TO BUS
231X1A/X2A (A-Train)
e 480V FEED TO BUS
232X2A/X4A (B-Train)
c. Check RH discharge flow path c. Manually close valve(s) as
flow control valves - CLOSE: necessary.
e RH HX flow control valve:
o 2RH606
o 2RH607
e RH HX bypass flow control
valve:
o 2RH618
o 2RH619
d. Start associated RH pump
e. Maintain RCS level - GREATER
THAN 393.5'
f. Check CC RH to HX isol valve - f. Manually or locally open
OPEN: associated valve:
o 2CCY9412A o 2CC9412A (364 +13 S19)
o 2CC9412B o 2CCY9412B (364 +11 S19)

g. Gradually raise RH flow to
desired flowrate

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 13 OF 14)
RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

Step 11 (continued)
h. Check RH Flow - RESTORED h. Perform the following:
1) Trend core exit TC's.
2) GO TO Step 12. Observe
NOTE prior to Step 12.
i. Check RCS temperature - LESS i. Perform the following:
THAN 140°F

1) Raise cooling flow
through the inservice RH
HX.

2) RETURN TO Step 11g.

j. RETURN TO procedure and step
in effect

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhhkhkhhhkhkkhkhkkhkhkhhkhkhhhkhkhkhkhkik

* NOTE *
* To maintain RCS pressure low enough *
* for gravity feed, at least two SG's *

* must be refilled and utilized. *
dAkhkkhkkhkkkhkkhkhkkhkkhkkhkkhkk,kkhkkhkkhkhkkhkkhhkkhkkhkhkhkhkhkkhkhkkhkhkkkhk )k, khkkhkx*k*

12 DETERMINE IF A SECONDARY HEAT
SINK SHOULD BE ESTABLISHED:

a. RCS pressure - GREATER THAN OR a. GO TO sStep 13 (Next
EQUAL TO 20 PSIG Page) .
b. SGs - AT LEAST TWO AVAILABLE b. Restore at least TWO SGs

to service at Shift
Manager's discretion while
continuing with this
procedure at Step 13 (Next
Page) .

c. GO TO ATTACHMENT B (Page 27),
STEAMING INTACT/NON-ISOLATED
SG(s)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT A (PG 14 OF 14)

RH RECOVERY WHILE AT REDUCED INVENTORY CONDITIONS

13 RESTORE RH COOLING:

a. RH

b. RCS temperature - LESS THAN
140°F

Flow - RESTORED a. Restore RCS cooling:

1) Perform one of the
following:

(@)

ATTACHMENT E
(Page 55), SI PUMP
HOT LEG INJECTION

ATTACHMENT F
(Page 61),
ACCUMULATOR INJECTION

2) RETURN TO sStep 10
(Page 19).

14 RETURN TO PROCEDURE AND STEP IN

EFFECT

—END-

b. Continue cooling with RH.

RETURN TO Step 13a.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 1 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

1 CHECK SG COOLING AVAILABLE:

a. RCS vent paths - ISOLATED: a. Manually or locally
isolate vent paths.
e PZR PORVs
IF RCS vent paths can NOT

e Reactor head vents be isolated,
THEN GO TO another

e PZR vent, 2RY045 ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
b. Two SGs - AVAILABLE:

1) Associated loop stop valves - 1) IF ALL SGs are isolated,
OPEN THEN try to unisolate at
least one SG.

IF no SG can be made
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)
2) SG vent path - AVAILABLE: 2) Establish a vent path
for at least ONE SG.
o Associated PORV (s)
_OR_
O Steam Dumps

3) Wide range level (s) - GREATER 3) GO TO Step 4 (Page 30).
THAN 25%
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 2 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* RCS temperature may rise and *
* stabilize above 200°F for natural *
* circulation to be effective. *

khkkhkkhkkhkkhkkhkhkhkhhhkhkkhkhkhkhkhkhhhhhhkkhkhkhkkhkhkhkhkhkhhhkhkhkhkhkik

2 ESTABLISH RCS COOLING USING

SG(S):
a. Dump steam to condenser from a. Manually dump steam from
available SG(s): available SG(s) using SG

PORV (s) .
1) Check condenser available
IF SG PORV(s) can NOT be

2) Verify steam dump mode opened manually,
selector switch in - STM THEN locally dump steam
PRESS MODE per BOP MS-6, LOCAL MANUAL

OPERATION OF THE SG PORVs.
3) Manually adjust MS header
pressure controller demand to
initiate cooldown

b. Check SG feed flow - AVAILABLE: b. Continue at Step 4
(Page 30).
o AF system - OPERATING
IF SG wide ramnge level

-OR- drops to less than 25% in
all available SGs,
o Condensate/Feedwater system - THEN GO TO another
OPERATING ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

Step continued on next page

Page 28 of 69




REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT B (PG 3 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)
Step 2 (continued)

c. Check SG narrow range level -

GREATER THAN 50%

d. Evaluate effectiveness of

cooling method:

1) Determine saturation
temperature for SG pressure
per FIGURE 2BOA PRI 10-1

(Page 9),

SATURATION CURVE

2) Check RCS cold leg
temperature - STABLE AT OR

TRENDING TO SATURATION

TEMPERATURE FOR SG PRESSURE

3 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE

b. Align available RH train for

RCS cooling per
BOP RH-6,
IN SHUTDOWN COOLING

c. RETURN TO MAIN BODY,

(Page 6)

PLACING THE RH SYSTEM

Step 7

Feed SGs to maintain
narrow range level greater
than 50%.

IF SG wide range level
drops to less than 25% in
all available SGs,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
Dump more steam.

IF RCS temperature can NOT
be stabilized at the
saturation temperature for
the SG pressure,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

RETURN TO Step 2
(Previous Page).

WHEN an RH train becomes
available,

THEN do Steps 3b and 3c.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 4 OF 9)

STEAMING INTACT/NON-ISOLATED

SG(S)

4 ESTABLISH AF FLOW TO AT LEAST TWO

AVAILABLE SG(s):

a. Check AF pumps - AT LEAST ONE a. GO
AVAILABLE

TO Step 5 (Page 32).

b. Check available AF pump (s) test b. Locally open valve(s):
valves - OPEN:

o
o

o
2AF004A o
2AF004B

2AF004A (383 +12 L20)
2AF004B (383 +12 M20)

c. Check available SG(s) AF isol c. Manually open valve(s) as

valves - OPEN:

(@)

SG 2A:

o 2AF013A
o 2AFO013E

SG 2B:

o 2AF013B
o 2AF013F

SG 2C:

o 2AF013C
o 2AF013G

SG 2D:

o 2AF013D
o 2AFO013H

Step continued on next page

necessary.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 5 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

Step 4 (continued)

d. Check available SG(s) AF flow d. Manually or locally
control valves - THROTTLE/OPEN: throttle/open valve(s) as

o SG

o
o

o SG

o
o

o SG

o
o

o SG

o
o

e. Start

f. RETURN TO Step 2

2A:

2AF005A
2AF005E

2B:

2AF005B
2AF005F

2C:

2AF005C
2AF005G

2D:

2AF005D
2AF005H

one AF pump

necessary:

e. Locally start one AF pump
per 2BOA ELEC-5,
LOCAL EMERGENCY CONTROL OF
SAFE SHUTDOWN EQUIPMENT.

IF neither AF pump is
available,

THEN GO TO Step 5 (Next
Page) .

(Page 28)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 6 OF 9)

STEAMING INTACT/NON-ISOLATED SG(S)

5 PREPARE CD/FW SYSTEM FOR

RESTORATION:

a.

Check CD/CB pumps - ANY

AVATLABLE

Place FW reg valves in - MANUAL
AT ZERO DEMAND:

2FW510
2FW520
2FW530
2FW540

Place FW reg byp valves in -
MANUAL AT ZERO DEMAND:

2FW510A
2FW520A
2FW530A
2FW540A

Place FW tempering flow control
valves in - MANUAL AT ZERO
DEMAND :

o 2FWO034A
o 2FW034B
o 2FW034C
o 2FW034D
C
C

heck FW pumps recirc valves -
LOSED:

e 2FWO012A
e 2FW012B
e 2FW012C
e 2FWO076

Check main FW pumps discharge
valves - CLOSED:

e 2FWO002A
e 2FW002B
e 2FW002C

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)

Manually close valve(s).

IF any recirc valve can
NOT be closed,

THEN locally close its
manual isol valve(s):

2FW027A (426 +3 J24 TB2)
2FW027B (426 +2 J24 TB2)
2FW027C (426 +2 J24 TB2)
2FW098 (401 +20 H25 TB2)

0000

Manually or locally close
valve (s) .
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT B (PG 7 OF 9)

STEAMING INTACT/NON-ISOLATED

SG(S)

6 CHECK FEEDWATER ISOLATION:

a. Check FW isolation AUX RELAY a. GO
lights - ANY LIT

b. Depress both FW ISOLATION reset
pushbuttons

c. Depress both FW isolation AUX
RELAYS reset pushbuttons

d. Check FW isolation AUX RELAY

TO Step 7 (Next Page).

d. Pull the feedwater isol

lights - NOT LIT fuses:
e 2PA27J
e FU-24
e FU-27
e 2PA28J
e FU-24
e FU-27
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT B (PG 8 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

CAUTION
Slowly initiate feedwater flow to
SGs to limit severe water hammer to

intact SGs.

7 ESTABLISH CONDENSATE FLOW TO AT
LEAST TWO AVAILABLE SG(s):

a. Check CD/CB pumps - ANY RUNNING a.

b. Align condensate flowpath b.

through startup FW pump:

1) Locally align startup FW
pump :

a) Start aux oil pump
b) Open suction isol valve:
e 2CB133 (426 +15 G19 TB)
c) Open discharge isol valve:
e 2FW098 (401 +20 H25 TB2)

2) Open startup FW pump
discharge valve:

e 2FW059

Step continued on next page

Start one CD/CB pump per
BOP CD/CB-1, CD/CB PUMP
OPERATION AFTER SYSTEM
STARTUP

IF no CD/CB pump can be
started,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

Align condensate flowpath
through one main FW pump:

1) Start affected FW pump
aux oil pump.

2) Open affected FW pump
discharge valve:

o 2FW002A
o 2FW002B
o 2FW002C
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Step 7

ATTACHMENT B (PG 9 OF 9)
STEAMING INTACT/NON-ISOLATED SG(S)

(continued)

c. Open FW tempering isol valves:

o
o
o
o

2FWO35A
2FW035B
2FW035C
2FW035D

d. Control flow with FW tempering
flow control valves:

o
o
o
o

2FW034A
2FW034B
2FW034C
2FW034D

e. RETURN TO Step 2 (Page 28)

—END-
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 1 OF 16)

RCS BLEED AND FEED

1 CHECK IA TO CNMT ESTABLISHED:

a. Check SACs - ANY RUNNING

b. Check IA CNMT isol valves -

OPEN:
1) 2IA065
2) 2IA066

2 CHECK CENT CHG PUMP MINIFLOW PATH

ESTABLISHED:

a. Check CENT CHG pump miniflow
valves - BOTH OPEN:

o CENT CHG pump 2A:

e 2CV8111
e 2CVv8114

o CENT CHG pump 2B:

e 2CV8110
e 2CV8116

Start one SAC per

0BOA SEC-4, LOSS OF
INSTRUMENT AIR, ATTACHMENT
A.

. Manually open valve(s).

IF 2IA065 will NOT open
manually,

THEN unlock and locally
open the valve:

e 2TA065 (374 +20 X23 RXB2
P-39)

Continue with Step 2,
WHEN 2TA065 is open,
THEN open 2IA066.

. Manually open valve(s) as

necessary.
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REV. 104

LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 2 OF 16)

RCS BLEED

3 ESTABLISH RCS BLEED PATH:

a. Check PZR PORV isol valves -

AND FEED

a. Locally energize isol

ENERGIZED: valve breaker(s) as
necessary:
e 2RY8000A
e 2RYB000B o MCC 231X2B A5 (2RY8000A)
(414 Q24 RXB2)
o MCC 232X2 C4 (2RY8000B)
(426 Q24 RXB2)
b. Verify PZR PORV isol valves - b. Manually or locally open
OPEN: isol valve(s) as
necessary:
e 2RY8000A
e 2RYB000B o MCC 231X2B A5 (2RY8000A)

c. Check PZR - WATER SOLID

d. Check RCPs - ALL STOPPED

e. Open both PZR PORVs:

2RY455A
2RY456

(414 Q24 RXB2)

o MCC 232X2 C4 (2RY8000B)
(426 Q24 RXB2)

c. GO TO Step 4 (Next Page).

d. Stop all RCPs.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 3 OF 16)
RCS BLEED AND FEED

4 ALIGN RCS FEED PATH:

a. Check CENT CHG pumps - ONE a. Start one CENT CHG pump.
RUNNING
IF neither CENT CHG pump
can be started,
THEN established cold leg
injection using an SI
pump:

a) Dispatch operator(s) as
necessary to RACK IN
breaker for available SI

pump:

o Bus 241 Cub 20 (SI
pump 2A)

o Bus 242 Cub 19 (SI
pump 2B)

IF no SI pump is
available,

THEN GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)

b) Place control switches
for SVAG VALVE 480V bus
feeds at 2PM06J in -
CLOSE:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

c) Verify SI pumps suction
from RWST isol valve
OPEN:

e 2518806

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2B0OA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 4 OF 16)
RCS BLEED AND FEED
Step 4 (continued)
d) Verify SI pump suction

e)

)

9)

h)

i)

J)

valve (s) OPEN:

O 2SI8923A
O 2SI8923B

Open SI pump to cold
legs common isol valve:

e 2518835

Open SI pump to cold
legs isol valve:

O 2SI8821A
o 2SI8821B

Verify SI pump miniflow
common isol valve OPEN:

e 2518813

Verify SI pump miniflow
isol valve OPEN:

o 2SI8814 (SI Pp 2A)
o 2SI8920 (SI Pp 2B)

Place control switches
for SVAG VALVE 480V bus
feeds at 2PM06J in -
TRIP:

° 480V FEED TO BUS
231X1A/X2A (A-Train)

° 480V FEED TO BUS
232X2A/X4A (B-Train)

Start one SI pump.

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 5 OF 16)
RCS BLEED AND FEED
Step 4 (continued)
k) IF SI flow can NOT be
established,
THEN GO TO another
ATTACHMENT for RCS
cooling per:
e TABLE A (Page 8)
1) GO TO Step 5 (Next
Page) .
b. Align CENT CHG pump suction to
RWST:
1) Open RWST to CENT CHG pumps 1) Locally open at least
suction valves: one valve:
o 2CV112D o 2CV112D (364 +12 U221
o 2CV112E RXB2)
o 2CV112E (364 +10 U21
RXB2)
2) Close VCT outlet isol valves: 2) Locally close at least
one valve:
o 2CV112B
o 2Cvll2cC o 2CV112B (426 VCT

c. Close normal charging line CNMT C.
isol valves:

o
o

d. Open CENT CHG pumps to cold leg d.
injection isol valve:

o
o

2Cv8105 o
2Cv8106 o

2SI8801A o
2S18801B o

valve aisle)
o 2CV112C (426 VCT
valve aisle)

Locally close at least one
valve:

2Cv8105 (379 RXB2 P-71)
2Cv8106 (379 RXB2 P-71)

Locally open at least one
valve:

2SI8801A (395 RXB2 P-26)
2SI8801B (395 RXB2 P-26)
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REV. 104

UNIT 2

LOSS OF RH COOLING 2BOA

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C (PG 6 OF 16)

RCS BLEED AND FEED

5 VERIFY RCS BLEED PATH

ESTABLISHED:

a. Check PZR PORVs - BOTH CLOSED

b. Check RCS bleed path -

ESTABLISHED:

(@)

PZR manway - REMOVED
—OR-

PZR safety(s) - REMOVED
—OR-

Reactor vessel head - REMOVED

GO TO sStep 6 (Next Page).
Perform the following:

1) Verify all RCPs stopped.
2) Open both PZR PORVs:

e 2RY455A
e 2RY456

IF NO PZR PORV can be
opened,
THEN perform the

following:

1) Restore CV/SI system
lineups to normal per
Shift Manager's
direction.

2) GO TO another
ATTACHMENT for RCS
cooling per:

e TABLE A (Page 8)
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REV. 104

UNIT 2

LOSS OF RH COOLING

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 7 OF 16)

RCS BLEED AND FEED

6 MAINTAIN LONG TERM BLEED AND FEED

CAPABILITY:

a.

Initiate makeup to RWST per
BOP SI-13, FILLING THE RWST,
while continuing with this
procedure

Check RH SUCT PRESS HIGH alarm b.

(2-6-A3) - LIT

Maintain RCS pressure - LESS C.

THAN 450 PSIG:

o Obtain key and locally
throttle CENT CHG pump
discharge valve (s):

o 2CV8485A (364 +7 U20 AB2)
O 2CV8485B (364 +5 Y22 RXB2)

_OR_
o Obtain key and locally
throttle SI pump discharge

valve (s) :

o 2SI8921A (2A SI pump room)
o 2SI8921B (2B SI pump room)

Continue with Step 7
Page),

IF RH SUCT PRESS HIGH
alarm annunciates,
THEN do Steps 6cC.

(Next

IF pressure can NOT be
maintained less than 450
PSIG,

THEN perform the
following:

1) Close at least one RCS
loop to RH pump suction
isol valve on each
TRAIN:

e 2RH8701A or 2RH8701B
e 2RH8702A or 2RH8702B

2) GO TO Step 9 (Page 46).
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 8 OF 16)
RCS BLEED AND FEED

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

* NOTE *
* TIf CETCs are unavailable and a PZR *
* vent exists, surge line temperature *

* will indicate hot leg temperature. *
khkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkhikhkhkhhkx

7 DETERMINE IF MAKEUP TO PREVENT
BOILING ALLOWED:

a. Check RWST level - GREATER THAN a. GO TO Step 9 (Page 46).
46%
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2 PRI-10

STEP

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 9 OF 16)
RCS BLEED AND FEED

8 ESTABLISH MAKEUP TO PREVENT

BOILING:

a.

Determine required makeup
flow — TO PREVENT BOILING:

o FIGURE 2BOA PRI 10-3
(Page 11), REQUIRED MAKEUP
FLOW PRIOR TO CORE OFF LOAD

_OR_

o FIGURE 2BOA PRI 10-4
(Page 12), REQUIRED MAKEUP
FLOW AFTER CORE RELOAD

Verify makeup flow required to b. GO TO Step 9 (Page 46).
prevent boiling - WILL NOT
OVERPRESSURIZE RCS:

0o RCS bleed path - ESTABLISHED:

o PZR manway - REMOVED

o PZR safety valves - AT
LEAST ONE REMOVED

o Reactor vessel head -
REMOVED

o Reactor head conoseals -
DISCONNECTED AND TWO PZR
PORVs OPEN

_OR_

Step continued on next page
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REV. 104

UNIT 2

LOSS OF RH COOLING 2BOA

PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

Step 8b

(@)

c. Establish required makeup flow C.

to

(@)

d. GO

ATTACHMENT C (PG 10 OF 16)

RCS BLEED AND FEED

(continued)

Required makeup flow to
prevent boiling - LESS THAN
ASSOCTIATED LIMIT FOR
ESTABLISHED RCS BLEED PATH:

e 1200 GPM with TWO PORVs
open

e 800 GPM with ONE PORV open
e 800 GPM with reactor head

conoseals disconnected

— PREVENT BOTILING:

Obtain key and locally
throttle CENT CHG pump
discharge valve (s):

o 2CV8485A (364 +7 U20 AB2)
O 2CV8485B (364 +5 Y22 RXB2)

_OR_
Obtain key and locally
throttle SI pump discharge

valve (s) :

o 2SI8921A (2A SI pump room)
o 2SI8921B (2B SI pump room)

_OR_
Start additional ECCS pump:
e Throttle pump discharge
valve (if necessary) prior
to pump start to mitigate

RCS overpressurization

TO Step 10 (Page 50)

IF adequate flow to
prevent boiling can NOT be
established,

THEN GO TO Step 9 (Next
Page) .
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 11 OF 16)
RCS BLEED AND FEED

CAUTION
Reactor vessel level indicators
2LI-RY046 and 2LI-RY049 may read
higher than actual level if boiling
occurs in the reactor core.

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkhkhkkhkhkhhkhkhhkhkhkkhkhkhkhkhkhkhkhhhkhkhkhkhkik

* NOTE *
* IF the bleed path is in the top of *
* the PZR, RCS level must drop below *
* the top of the hot legs to establish *
* a steam vent path from the reactor *
* *
* *

vessel.
dAkhkkhkkhkhkkhkkhkkhkkhkkhkkhhkkhkkhkkhkhkhkkhkkhhkkhkhkhkkkhkkhkkkhkkkhkkhkhkhkkkhkkkk*

9 ESTABLISHED MAKEUP FLOW TO MATCH
BOILOFF:

a. Check core instrumentation - a. Perform the following:
BOTH CONNECTED:

1) Establish 400 GPM makeup

e CETCs - AVAILABLE flow:
—AND- o Obtain key and
locally throttle CENT
e RVLIS - AVAILABLE CHG pump discharge
valve (s) :

o 2CV8485A (364 +7
U20 AB2)

o 2CVv8485B (364 +5
Y22 RXB2)

_OR_

o Obtain key and
locally throttle ST
pump discharge
valve (s) :

o 2SI8921A (2A sSI
pump room)

o 2S5I8921B (2B SI
pump room)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 12 OF 16)
RCS BLEED AND FEED
Step 9 (continued)

2) GO TO step 10

b. Determine required makeup

flow - TO MATCH BOIL

—QOFF':

o FIGURE 2BOA PRI 1

0-2

(Page 10), REQUIRED MAKEUP
FLOW TO MATCH BOIL-OFF PRIOR

TO CORE OFF LOAD

_OR_

o FIGURE 2BOA PRI 1

0-4

(Page 12), REQUIRED MAKEUP
FLOW AFTER CORE RELOAD

c. Check CENT CHG pumps
RUNNING

Step continued on next page

(Page 50).

— ONLY ONE c. Start or stop CENT CHG
pumps to establish only
one pump running.

IF no CENT CHG pump is
available,

THEN GO TO Step 9f (Next
Page) .
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 13 OF 16)
RCS BLEED AND FEED
Step 9 (continued)

d. Establish normal charging:

1) Open charging line CNMT isol 1) Locally open valve(s):
valves:
o 2Cv8105 (379 RXB2
e 2CV8105 P-71)
e 2CV8106 o 2Cv8106 (379 RXB2
P-71)
2) Check inservice charging to 2) Manually open valve.

REGEN HX isol valve - OPEN:

o 2CV8324A
o 2CV8324B

3) Set 2CV182 controller - AT

100% DEMAND

4) Check charging flow -
ESTABLISHED

4) GO TO step 9f.

5) Close CENT CHG pumps to cold
legs injection isol valves:

e 25I8801A
e 2SI8801B

e. Check SI pumps - NONE RUNNING e. Stop all SI pumps.

f. Adjust makeup flow to minimum f. Obtain key and locally

flow required - TO MATCH
BOIL-OFF':

o Adjust 2CV121

_OR_

o Locally throttle CENT CHG

pump discharge valve (s):

throttle SI pump discharge
valve (s) :

o 2SI8921A (2A SI pump
room)

o 2SI8921B (2B SI pump
room)

o 2CV8485A (364 +7 U20 AB2)
O 2CV8485B (364 +5 Y22 RXB2)

Step continued on next page
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C (PG 14 OF 16)

RCS BLEED AND FEED

Step 9 (continued)
g. Check stable boil-off g. Adjust makeup flow to
conditions - ESTABLISHED: maintain RVLIS at 37% AND
CETCs at saturation
e RVLIS - AT 37% temperature for RCS
pressure.

e CETCs - AT SATURATION
TEMPERATURE FOR RCS PRESSURE
PER FIGURE 2BOA PRI 10-1
(Page 9), SATURATION CURVE
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT C

(PG 15 OF 16)

RCS BLEED AND FEED

10 CHECK RH STATUS:

a. RH trains - ANY AVAILABLE a. Continue attempts to

restore RH cooling.

IF makeup flow to match
boiloff was established
per Step 9,

THEN RETURN TO Step 9
(Page 46).

IF makeup flow to prevent
boiloff was established,
THEN RETURN TO Step 6

(Page 42).

b. Both RCS loop to RH pump b. Reduce makeup flow until
suction isol valves - OPEN ON RCS pressure is less than
AVATTLABLE TRATIN: 360 PSIG:

o 2RH8701A and 2RH8701B o Adjust 2Cv1z2l

o 2RH8702A and 2RH8702B

Step continued on next page

(@)

Locally throttle CENT
CHG pump discharge
valve (s) :

o 2CV8485A (364 +7 U20
AB2)

o 2CV8485B (364 +5 Y22
RXB2)

Locally throttle SI pump
discharge valve (s):

o 2SI8921A (2A SI pump
room)

o 2SI8921B (2B SI pump
room)

WHEN RCS pressure is less
than 360 PSIG,

THEN do Steps 10c, 10d,
10e and 10f
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT C (PG 16 OF 16)
RCS BLEED AND FEED
Step 10 (continued)

c. Align the RH train for RCS
cooling per BOP RH-6, PLACING
THE RH SYSTEM IN SHUTDOWN
COOLING

d. Verify both PZR PORV (s) -
CLOSED

e. Return CV and SI System lineups

to

normal per Shift Manager

direction

f. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT D (PG 1 OF 3)
REFUEL CAVITY TO FUEL POOL COOLING
1 CHECK SPENT FUEL POOL COOLING:

2

a. At least one cooling train - IN
OPERATION

STOP REFUELING WATER PURIFICATION
PUMPS :

a. LOCALLY verify Refueling Water
Purification pumps - STOPPED:

e Pump OA (364 S12 AB)
e Pump 0B (364 S12 AB)

REFUEL CAVITY TO FUEL POOL
ALIGNMENT:

e TFuel Pool Sluice Gate - OPEN

e Transfer Canal Gate valve
2FHO001 - OPEN

a. Establish one train of FC
cooling.

IF a train can NOT be
established,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)

IF the transfer canal is
flooded,

THEN open any closed
component.

IF ANY components can NOT be
opened,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT D (PG 2 OF 3)

REFUEL CAVITY TO FUEL POOIL COOLING

4 LOCALLY ALIGN REFUELING WATER

PURIFICATION PUMPS FOR

RECIRCULATING REFUEL CAVITY:

a. Locally CLOSE the following
valves:

UNIT 1 Refueling Cavity
Suction valves - CLOSED:

e 1FC009 (377 +10 RO7 RX1)
e 1FC010 (374 +5 Ul2 RXB1)

UNIT 1 RWST Suction Isol
valve - CLOSED:

e 1FC8758 (374 +15 V13 RXB1)

b. Unit 2 RWST Suction Isol
valve - CLOSED:

2FC8758 (364 +15 V23 RXB2
P-32)

c. Unit 2 Refueling Cavity Suct
valves - OPEN:

2Fg909 (377 +10 RO25 RX2
P-57)
2FC010 (374 +10 U23 RXB2
P-57)

d. Cask Fill Isol vlv - CLOSED:

OFC001 (401 Y16 FHB)

e. Demin Inlet Isol Vlvs - CLOSED:

1FC013 (401 Q17 AB)
2FC013 (401 Q18 AB)

f. Spent Fuel Pit Inlet valve -
OPEN:

g. 0B

OFCO002A (364 W15 FHB)

Refueling Water Purification

Pump Suction Isol vlv - OPEN:

OFC003 (364 S11 RXB2)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6

7

ATTACHMENT D (PG 3 OF 3)

REFUEL CAVITY TO FUEL POOIL COOLING

LOCALLY START ONE REFUELING WATER
PURIFICATION PUMP:

o Pump OA (150 GPM) (364 S12 AB)
o Pump OB (250 GPM) (364 S12 AB)

EVALUATE EFFECTIVENESS OF COOLING
METHOD:

a. Check RCS temperature - STABLE a.

OR DROPPING

CONTINUE ATTEMPTS TO RESTORE RH
COOLING:

a. Check RH trains - ANY AVAILABLE a.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. Return FC System lineup to
normal per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)

WHEN an RH train is
available,

THEN do Steps 7b, 7Tc
and 7d.
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 1 OF 6)

ST PUMP HOT LEG INJECTION

khkkhkkhkkhkkhkkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhhkhkhkhkik

NOTE

This ATTACHMENT uses an SI pump in a

hot leg injection mode.

water exists in the RWST,
overspill from the RCS may be

unavailable for injection.

*
*
*
* be noted that a finite volume of
*
*
*
R i e e e i e S e e i I I I I I R I I e i e e e i i S R

It should

and that

*
*
*
*
*
*
*
*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhhkhkhkhkhkik

* NOTE

*

* FEvacuate the CNMT if any overspill *

* is expected to occur.

*

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhhhhkhkkhkhkhkhkhkhkhkhhxhhkhkhkhkik

1 CHECK RWST LEVEL:

a.

RWST level - GREATER THAN 9% a.

2 RESTORE AVAILABLE SI PUMP:

a.

Check SI pumps - ANY AVAILABIE: a.

e Control switch in - AFTER
TRIP

e Breaker - RACKED IN

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)

Locally rack in breaker
AND place control switch
in AFTER TRIP as
necessary:

o Bus 241 Cub 20 (SI pump
2R)

o Bus 242 Cub 19 (SI pump
2B)

IF no SI pump is available,
THEN GO TO another
ATTACHMENT for RCS

cooling per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT E (PG 2 OF 6)

ST PUMP HOT LEG INJECTION

3 CHECK AVAILABLE SI PUMP VALVE
ALIGNMENT:

a. Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J

in - CLOSE:
e 480V FEED TO BUS 231X1A/X2A
(A-Train)
e 480V FEED TO BUS 232X2A/X4A
(B—-Train)
b. Check SI valves - ENERGIZED: b.
e 2518806
e 2518813
e 2518802A
e 2S5SI8802B
c. SI pumps suction from RWST isol C.

valve - OPEN:

e 2518806

d. SI pump suction valve - OPEN: d.

O 2SI8923A
O 2SI8923B

e. SI pump to cold legs isol e.

valves - CLOSED:

e 2S5I8821A
e 2SI8821B

Step continued on next page

Locally energize valve (s)
for available SI pump:

o 2SI8806 at MCC 231X1A P3
(364 S24 RXB2).

o 2SI8813 at MCC 232X4A 13
(426 S24 RXB2).

o 2SI8802A at MCC 231X1A
P1 (364 Q024 RXB2).

o 2SI8802B at MCC 232X4A
L2 (426 S23 RXB2).

Manually open valve.

Manually open valve.

Manually close valve(s).
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Step 3

f.

g.

h.

ATTACHMENT E (PG 3 OF 6)

ST PUMP HOT LEG INJECTION

(continued)

SI pump miniflow common isol
valve - OPEN:

e 2518813

SI pump miniflow isol wvalve -
OPEN:

o 2SI8814 (SI Pp 2A)
o 2SI8920 (SI Pp 2B)

SI pump to hot leg isol valve -
OPEN:

o 2SI8802A
o 2SI8802B

Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J
in - TRIP:

° 480V FEED TO BUS 231X1A/X2A
(A-Train)

° 480V FEED TO BUS 232X2A/X4A
(B-Train)

f. Manually open valve.

g. Manually open valve.

h. Manually open valve.

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkkhkhkhhkhhhhkhkkhkhkhkkhkkhkhkhkhhhhkhkhkhkik

NOTE

* *
* Use the SI Pump Injection only as *
* necessary so that RWST level can be *
* conserved and overspill from the RCS *
* *
* *

minimized.

khkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkhkhhkhkhkhhkhkhkkhkhkkhkkhkkhkhkhhxhhhkhkhkhik

4 ESTABLISH MAKEUP FLOW:

a.

b.

Start ONE SI pump

Check SI flow (2FI-918/922) -
ESTABLISHED

IF SI flow can NOT be
established,

THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT E (PG 4 OF 6)

ST PUMP HOT LEG INJECTION

5 MONITOR CNMT FOR RCS OVERSPILL

CONDITION:

a. At

first indication of RCS

overspill - EVACUATE CNMT

6 MONITOR RWST LEVEL:

a. Initiate makeup to RWST per
BOP SI-13, FILLING THE RWST,
while continuing with this
procedure

b. Check RWST level - LESS THAN 9% b. Continue with Step 7 (Next
Page),

IF RWST level drops to 9%,
THEN do Steps 6c¢ and 6d.

c. Stop SI pump

d. GO TO another ATTACHMENT for
RCS cooling per:

TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7 CHECK IF SI FLOW CAN BE STOPPED:

ATTACHMENT E

(PG 5 OF 6)

ST PUMP HOT LEG INJECTION

a.

RCS level:

o RVLIS plenum region - AT
LEAST 37%

_OR_

o Reactor vessel level -
GREATER THAN 393.5'

o 2LI-RYO46
o 2LI-RY049

_OR_

o Tygon level indication -
GREATER THAN 393.5'

RCS temperature - STABLE OR

DROPPING

Obtain key and locally throttle

SI pump discharge valve - TO

MAINTAIN RCS TEMPERATURE STABLE:

o 2SI8921A (2A SI pump room)
o 2SI8921B (2B SI pump room)

a. RETURN TO step 5

(Previous Page).

b. RETURN TO Step 5

(Previous Page).

IF temperature continues
to rise,

THEN concurrently

GO TO another ATTACHMENT
for RCS cooling per:

e TABLE A (Page 8)
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REV. 104

LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT E

(PG 6 OF 6)

ST PUMP HOT LEG INJECTION

8 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE a. WHEN an RH train 1is

b. Align available RH train for
RCS cooling per

BOP RH-6,

IN

SHUTDOWN COOLING

available,
THEN do Steps 8b, 8c
and 8d.

PLACING THE RH SYSTEM

c. Return SI System to normal per
Shift Manager direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT F (PG 1 OF 5)
ACCUMULATOR INJECTION

CAUTION
If an accumulator is aligned for
disc pressurization it should NOT be
used for RCS injection, unless no
other accumulators are available to
maintain reactor vessel level.

CAUTION
A rapid high pressure accumulator
injection may disarrange fuel
assemblies if the upper internals
are removed.

CAUTION
The minimum ambient temperature for
pressurization of the accumulator (s)
is 70°F.

khkkhkkhkkhkkhkkhkhkhkhkhhkhkkhkkhkhkhkhkhhkhhhhkhkkhkhkhkkhkhkhkhkhhxhhkhkhkhkik

*
*
*
*
*
*
*

NOTE *

This ATTACHMENT utilizes accumulator *
injection to obtain RCS cooling. *
Accumulator injection should be used *
only as necessary to limit cavity *
spillover. *
*

khkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkhkhkhhkhkhkhhkhkhkkhkkhkkhkhkhkhkhhxhhkkhkhkhkhik

1 CHECK ACCUMULATOR STATUS:

a. At least one accumulator - a. Attempt to restore

AVATLABLE:

Pressure - ON SCALE

Level - ON SCALE e TABLE A (Page 8)

accumulator (s) OR

GO TO another ATTACHMENT

for RCS cooling per:
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REV. 104 LOSS OF RH COOLING 2B0OA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT F (PG 2 OF 5)
ACCUMULATOR INJECTION
2 EVALUATE REFUEL CAVITY LEVEL FOR
OVERSPILL:
a. Refuel cavity level low enough a. Lower refuel cavity level

to accept contents of
accumulator without overspill

per BOP RE-4, FINAL DRAIN
OF REFUEL CAVITY, TRANSFER

CANAL AND UPENDER AREAS.

CAUTION

IF P-11 Bypass Permissive light is
NOT LIT, accumulator discharge
valves may auto open when energized.

3 VERIFY ACCUMULATOR DISCHARGE

VALVES AVAILABLE:

a. At associated MCC close ONE
accumulator discharge valve

breaker:

o 2S5S1I8808A
o 2S1I8808B
o 2SI8808C
o 2S1I8808D

(MCC 231X2A A3)
(MCC 232X2A A3)
(MCC 232X2A A2)
(MCC 231X2A A2)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 3 OF 5)

ACCUMULATOR INJECTION

4 INJECT ACCUMULATOR:

a. Check RCS WR Cold or Hot Leg a. GO TO step 6 (Page 65).
temperatures - GREATER THAN
140°F

b. Check reactor vessel head - b. GO TO sStep 4d.
INSTALLED

c. Check RCS WR Cold Leg c. Depressurize ONE

temperatures - GREATER THAN
180°F

accumulator to less than
620 PSIG by performing the

following:

1)

2)

3)

4)

S)

Step continued on next page

Start one SAC per
0BOA SEC-4, LOSS OF
INSTRUMENT AIR, if
necessary.

Verify IA CNMT isol
valves open:

a) 2IA065
b) 2IA066

Close the N2 supply isol
valve:

e 2518880

Open accumulator vent
valve (s) as necessary:

2SI8875A
2SI8875B
2518875C
2SI8875D

O 00O

Open accumulator vent
header control valve:

e 2STIHCV943
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REV. 104 LOSS OF RH COOLING 2BOA

UNIT 2

PRI-10

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT F (PG 4 OF 5)

ACCUMULATOR INJECTION

Step 4 (continued)

d. Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J

in - CLOSE:

o 480V FEED TO BUS 231X1A/X2A
(A-Train)

o 480V FEED TO BUS 232X2A/X4A
(B—-Train)

e. Inject ONE accumulator by e.
opening its discharge isol
valve:

o 2SI8808A
o 2SI8808B
o 2SI8808C
o 2SI8808D

f. Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J

in - TRIP:
° 480V FEED TO BUS 231X1A/X2A
(A-Train)
° 480V FEED TO BUS 232X2A/X4A
(B—-Train)
5 MONITOR CNMT FOR RCS OVERSPILL
CONDITION:

a. At first indication of RCS
overspill - EVACUATE CNMT

IF all available
accumulators are injected,
THEN GO TO another
ATTACHMENT for RCS cooling
per:

e TABLE A (Page 8)
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REV. 104 LOSS OF RH COOLING 2BOA
UNIT 2 PRI-10
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

ATTACHMENT F (PG 5 OF 5)

ACCUMULATOR INJECTION

6 EVALUATE EFFECTIVENESS OF COOLING

METHOD:

a. RCS level: a. RETURN TO step 1
(Page 61).

(@)

RVLIS plenum region - AT
LEAST 37%

_OR_

Reactor vessel level -
GREATER THAN 393.5'

o 2LI-RYO46
o 2LI-RY049

_OR_

Tygon level indication -
GREATER THAN 393.5'

b. Check RCS temperature - STABLE b. RETURN TO Step 1

OR DROPPING (Page 61).
7 CONTINUE ATTEMPTS TO RESTORE RH
COOLING:
a. Check RH trains - ANY AVAILABLE a. WHEN an RH train 1is
available,
THEN do Steps 7b, 7Tc
and 7d.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM
IN SHUTDOWN COOLING

c. Return SI accumulators to
normal lineup per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 1 OF 4)

RWST GRAVITY FEED

1 CHECK RWST LEVEL:

a. RWST level - ANY INDICATED a. GO TO another ATTACHMENT

LEVEL

for RCS cooling per:

TABLE A (Page 8)
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 2 OF 4)

RWST GRAVITY FEED

2 ESTABLISH FILL PATH FROM RWST

THROUGH ONE RH TRAIN:

a. Verify CNMT sump outlet isol
vlvs - CLOSED:

2SI8811A
2SI8811B

b. Verify RH pump suct from hot
leg isol valves - CLOSED:

o
o

2RH8701A and B
2RH8702A and B

c. Locally verify RH pump disch
valve - OPEN:

o
o

2RH8724A (343 +6 U23 RXB2)
2RH8724B (343 +4 X23 RXB2)

d. Verify RH HX flow control
valve - OPEN:

o
o

2RH606
2RH607

e. Verify RH pump miniflow valve -
OPEN:

o
o

2RH610
2RH611

f. Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J

in
[ )

- CLOSE:

480V FEED TO BUS 231X1A/X2A
(A-Train)
480V FEED TO BUS 232X2A/X4A
(B-Train)

Step continued on next page
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REV. 104 LOSS OF RH COOLING

UNIT 2

2BOA
PRI-10

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
ATTACHMENT G (PG 3 OF 4)
RWST GRAVITY FEED
Step 2 (continued)
g. Verify RH to cold legs isol
valve - OPEN:
o 2SI8809A
o 2SI8809B
h. Verify RH pump suct from RWST

isol valve - OPEN:

O 2SI8812A
o 2SI8812B

Place control switches for SVAG
VALVE 480V bus feeds at 2PM06J
in - TRIP:

° 480V FEED TO BUS 231X1A/X2A
(A-Train)

° 480V FEED TO BUS 232X2A/X4A
(B—-Train)

3 EVALUATE EFFECTIVENESS OF COOLING

METHOD:
a. Check RCS level - RISING a. GO TO another ATTACHMENT
for RCS cooling per:
e TABLE A (Page 8)
b. Check RCS level - GREATER THAN b. Continue filling RCS from
393.5" RWST.
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REV. 104

LOSS OF RH COOLING
UNIT 2

2BOA
PRI-10

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

ATTACHMENT G (PG 4 OF 4)

RWST GRAVITY FEED

4 CONTINUE ATTEMPTS TO RESTORE RH

COOLING:

a. Check RH trains - ANY AVAILABLE a. WHEN an RH train is
available,
THEN do Steps 4b, 4c
and 4d.

b. Align available RH train for
RCS cooling per
BOP RH-6, PLACING THE RH SYSTEM

IN

SHUTDOWN COOLING

c. Return CV/SI systems to normal
lineup per Shift Manager
direction

d. RETURN TO MAIN BODY, Step 7
(Page 6)

—END-
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