ES-401 CPNPP NRC 2013 RO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KIA # 003 K2.02
Importance Rating 2.5

Reactor Coolant Pump_System: Knowledge of bus power supplies to the following: CCW pumps
Proposed Question: Common 1

Given the following condition:

e Unit 1 is operating at 100%.

e Routine equipment rotations are in progress.

e Current equipment in service is as follows:
e Station Service Water Pumps 1-01 and 1-02.
e Centrifugal Charging Pump 1-01.
e Component Cooling Water Pump 1-02.

e An 86-1 lockout occurs on Safeguards Bus 1EA2.

e All automatic actions occur.

What is the status of the cooling water to the Reactor Coolant Pumps?

A. Seal Injection has been lost and Thermal Barrier cooling has been continuously
maintained.

B. Seal Injection has been lost and Thermal Barrier cooling was momentarily lost and
has been restored.

C. Seal Injection has been maintained and Thermal Barrier cooling has been
continuously maintained.

D. Seal Injection has been maintained and Thermal Barrier cooling was momentarily
lost and has been restored.

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible if believed that CCP 1-01 is powered from 1EA2 and CCWP 1-02 is powered
from 1EAL.

B. Incorrect. Plausible if believed that CCP 1-01 is powered from 1EA2 and the CCW response is
correct.

C. Incorrect. Plausible as the Seal Injection response is correct and if believed that CCWP 1-02 is
powered from 1EAL.

D. Correct. CCP 1-01 is continuously powered from 1EA1 and thus Seal Injection is maintained
throughout the event. CCWP 1-02 loses power with the lockout on 1EA2, however, the standby
pump CCWP 1-01 will auto start and Thermal Barrier cooling will be automatically restored.

Technical Reference(s) LO21.SYS.CCL1.LN, Page 14 Attached w/ Revision # See
LO21.SYS.CS1.LN, Pages 34 & 36 Comments / Reference
1EA1 & 1EA2 Power Supply Lists

Proposed references to be provided during examination: None

Learning Objective: COMPREHEND the normal, abnormal and emergency operation of the
Component Cooling Water System.

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 3,7
55.43
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Comments / Reference: From LO21.SYS.CCL1.LN, Page 14 Revision # 2/28/12

CCW PumPs

The CCW pumps are located on the centerline of the Auxiliary Building, elevation 810'. They are 100%
capacity, centrifugal, horizontal, double suction, single stage, motor-driven pumps with a nominal
capacity of 14,700 gpm each at a head of 226 ft. The shafts have minimum leakage mechanical seals
cooled by the discharge of the pump. The journal and thrust bearings are self-lubricated by oil rings.

The pumps are normally powered from UEA1 and uEA2. On a loss of power, they will be supplied from
the train related emergency diesel generator. Control power for the pumps is from uED1-2 for Train A
and uED2-2 for Train B.

Each pump is equipped with local, direct reading suction and discharge pressure gauges. There is also a
pressure transmitter on the discharge of the pump that provides indication in the control room and inputs
to the plant computer.

The pumps are controlled from the control room on u-CB-03. After control is transferred, the pumps
may be controlled at the Hot Shutdown Panel (HSP). (The HSP is also referred to as the Remote
Shutdown Panel (RSP.) When control is transferred to the HSP, an alarm is generated in the control
room and all automatic starts are bypassed.

The CCW pump will receive an automatic start signal from:

e Safety Injection Sequencer

e Blackout Sequencer

e Low discharge pressure on the running train of CCW

e An AUTO start of the associated train SSW pump on low pressure in the alternate SSW train.

On the start of a CCW pump, the train related SSW pump and the train associated safety chiller receive a
start signal. The room cooler for the CCW pump will also start.
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Comments / Reference: From 1EA1 Power Supply List Revision # N/A
o

CuB 1 1EA1-2, ALT FEEDER BKR, E1-0031 shs 03 & 04

CuB 2 1EA1-3, ALTERNATE POWER DG INPUT FOR OUTAGES, E1-0031 sh 63

CuUB 3 CP1-CCAPCC-01, CCW PUMP 1-01, E1-0031 shs 25, 25A, & 26

CUB 4 CPX-CHCICE-01, VENT CHILLER 1-01, E1-0031 shs 57 & 58

CUB 5 CP1-AFAPMD-01, MDAFW PUMP 1-01, E1-0031 shs 37 & 38

CUB 6 CP1-CTAPCS-03, CNTMT SPRAY PUMP 1-03, E1-0031 shs 31 & 32

CuB 7 CP1-MEDGEE-01, DIESEL GEN 1-01, E1-0031 shs 21, 21A, & 22

CuB 8 CP1-CTAPCS-01, CNTMT SPRAY PUMP 1-01, E1-0031 shs 29 & 30

CUB 9 TBX-RHAPRH-01, RHR PUMP 1-01, E1-0031 shs 49 & 50

CUB 10 TBX-SIAPSI-01, SI PUMP 1-01, E1-0031 shs 45 & 46

CUB 11 TBX-CSAPCH-01, CENTRIF CHARGING PUMP 1-01, E1-0031 sh 53 & 54

Comments / Reference: From LO21.SYS.CS1.LN, Page 34 Revision # 04/28/11

CENTRIFUGAL CHARGING PumPs

Centrifugal Charging Pumps u-01 and u-02 take separate suctions off of the common charging pump
suction piping. These pumps are powered by 600 horsepower, 1800 rpm motors supplied from 6.9 kV
engineered safeguards buses UEAL and uEA2. Buses uED1 and uED?2 provide 125 VDC power to the
breaker control circuits of Centrifugal Charging Pumps u-01 and u-02, respectively. Each pump is rated
at 150 gpm at a differential pressure of approximately 2590 psid across the pump. Each pump is rated
for a maximum rated flow of 550 gpm at approximately 625 psid across the pump.

Comments / Reference: From LO21.SYS.CS1.LN, Page 36 Revision # 04/28/11

The following signals will automatically start CCP u-01 when aligned for control from the control room:

e Train A Safety Injection signal in conjunction with a Train A Safety Injection Sequencer start
signal
e Train A Blackout Sequencer start signal
The following signals will automatically trip CCP u-01:

e Undervoltage on uEA1

e 86M lockout on the motor, which can be initiated by motor phase to phase or phase to ground
overcurrent
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Comments / Reference: From 1EA2 Power Supply List

Revision # N/A

1EAZ2

E1-0004 sh -
CUB1 CP1-EPTRET-04, T1EB4, E1-0005 sh A, E1-0031 sh 19
CuB2 1EAZ2-1, PWR FEED FROM XST2, E1-0001
CUB3 CP1-EPTRET-02, T1IEB2, E1-0005 sh A, E1-0031 sh 17
CUB4 BT-1EA2, 1IEA2 INNER BUS TIE BRKR, E1-0031 sh 11
CUB5 1EA2 BUS INSTRMENTATION CUBICLE
CUB6  CP1-SWAPSW-02, SSWP 1-02, E1-0031 sh 43
CUB7  CPX-CHCICE-04, VENT CHILLER X-04, E1-0031 sh 59
CUB8 TBX-RHAPRH-02, RHRP 1-02, E1-0031 sh 51
CUB9  TBX-SIAPSI-02, SIP 1-02, E1-0031 sh 47
CUB 10 CP1-CTAPCS-02, CNTMT SPRAY PUMP 1-02, E1-0031 sh 33
CUB 11 CP1-CTAPCS-04, CNTMT SPRAY PUMP 1-04, E1-0031 sh 35
CUB 12 TBX-CSAPCH-02, CCP 1-02, E1-0031 sh 55
CUB 13 CP1-AFAPMD-02, AFWP 1-02, E1-0031 sh 39

CUB 14 CP1-CCAPCC-02, CCWP 1-02, E1-0031 sh 27
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KIA # 004 K2.06
Importance Rating 2.6

Chemical and Volume Control System: Knowledge of bus power supplies to the following: Control instrumentation
Proposed Question: Common 2

What is the normal power supply to the solenoid valves for the Reactor Makeup System Flow
Control Valves?

A. Safety related 125 VDC.

B. Non-safety related 125 VDC.
C. Safety related 118 VAC.

D. Non-safety related 118 VAC.

Proposed Answer: A

Explanation:
A. Correct. These solenoid operated valves are all powered from 125 VDC Bus uED1-1.

B. Incorrect. Plausible because these valves are powered from DC, however, it is a safety-related
power supply.

C. Incorrect. Plausible because the power supply is from a safety-related bus, however, it is supplied
from DC power not AC.

D. Incorrect. Plausible if thought that these valves were associated with an AC power supply,
however, they are DC powered solenoid operated valves.

Technical Reference(s) L0O21.SYS.CS2.LN, Pages 10,12, 17, & 18 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DEMONSTRATE an understanding of the components of the Chemical and
Volume Control System including interrelations with other systems to include
interlocks and control loops.

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam
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Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541 7
55.43

Comments / Reference: From LO21.SYS.CS2.LN, Page 10 Revision # 04/28/11

RMUW to CVCS Boric Acid Blender Flow Control Valve

Flow control valve u-FCV-0111A is a fail closed, 2", air-operated globe valve with a valve positioner.
The function of this valve is to regulate the flow of reactor-grade dilution water corresponding to the
desired reactivity addition rate and to regulate the flow of dilution water to achieve the desired blended
makeup boric acid concentration. The valve accomplishes these functions in the following manner.

Instrument air operates the valve through two, in-series, two position, three port solenoid valves,
solenoid valve 1 (SV1) and solenoid valve 2 (SV2). Both solenoids are powered from uED1-1 (Figure
10).

Comments / Reference: From LO21.SYS.CS2.LN, Page 12 Revision # 04/28/11

RCS Makeup to VCT Isolation Valve

u-FCV-0111B is a fail closed, 2", air-operated globe valve. The function of this valve is to direct the
flow of reactor-grade dilution water to the inlet piping of the VCT. A single solenoid must energize to
align instrument air pressure to open the valve. Power to the solenoid is from uED1-1.

u-FCV-0111B is controlled from a three position (CLOSE, AUTO, OPEN) maintained handswitch,
1/u-FCV-0111B, located on CB-06. In CLOSE, the solenoid is de-energized which vents the
diaphragm allowing the valve to fail closed. In AUTO, the solenoid is permitted to energize based on
input from the Reactor Makeup System controls. In OPEN, the solenoid is energized and air pressure is
aligned to fully open the valve.

These valves are located on the 832" elev. of the Safeguards Bldg. in the VCT valve room.

Comments / Reference: From LO21.SYS.CS2.LN, Page 17 Revision # 04/28/11

Boric Acid to Boric Acid Blender Flow Control Valve

Flow control valve u-FCV-0110A is a fail open, 2", air-operated, globe valve with a valve positioner.
The function of this valve is to adjust the flow of boric acid to control the desired rate of reactivity
addition or the resultant boric acid blended flow concentration.

Instrument air operates the valve through two in-series, two position, three port solenoid valves,
solenoid valve 1 (SV1) and solenoid valve 2 (SV2). Both solenoids are powered from uED1-1 (Figure
10).

Comments / Reference: From LO21.SYS.CS2.LN, Page 18 Revision # 04/28/11

RCS Makeup to Charging Pump Flow Control Valve

u-FCV-0110B is a fail closed, 2", air-operated, globe valve. The function of this valve is to direct the
flow of concentrated boric acid, reactor-grade dilution water, or blended flow to the outlet piping of the
VCT. A single solenoid must energize to align instrument air pressure to open the valve. Power to the
solenoid is from uED1-1.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KIA # 005 A2.03
Importance Rating 2.9

Residual Heat Removal System: Ability to (a) predict the impacts of the following malfunctions or operations on the RHRS;
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or
operations: RHR pump/motor malfunction

Proposed Question: Common 3

Given the following conditions:

e Unit 2 is in a Mid-Loop condition when the following alarms are received:
e 2-ALB-4B, Window 2.4 — RHRP 1/2 OVRLOAD TRIP.
e 2-ALB-4B, Window 4.4 — RHRP 1/2 TO CL INJ FLO LO.

e The running Train A Residual Heat Removal (RHR) Pump has tripped.

e The standby Train B RHR Pump will NOT start.

e The Reactor Vessel Head is removed.

Which of the following actions should be performed per ABN-104, Residual Heat Removal
System Malfunction?

Initially attempt to...
A. ...align the Refueling Water Storage Tank for gravity feed.

B. ... initiate Hot Leg injection with a Safety Injection Pump.
C. ...initiate Cold Leg injection with a Centrifugal Charging Pump.

D. ...align the Volume Control Tank for gravity feed.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because RWST gravity feed is a subsequent action if Hot Leg and Cold Leg
injection fail.

B. Correct. Given the conditions listed, this is the correct action per ABN-104.
C. Incorrect. Plausible because Cold Leg injection is a subsequent action if Hot Leg injection fails.
D

. Incorrect. Plausible because VCT gravity feed is a subsequent action if Hot Leg and Cold Leg
injection fail.

Technical Reference(s) = ABN-104, Section 8.1 Attached w/ Revision # See
ABN-104, Steps 8.3.9, 8.3.10, & 8.3.11 Comments / Reference
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Proposed references to be provided during examination: None

Learning Objective: DEMONSTRATE an understanding of the components of the Residual Heat
Removal System including interrelations with other systems to include interlocks
and control loops.

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 7,10

55.43
Comments / Reference: From ABN-104, Section 8.1 Revision # 8
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-104
RESIDUAL HEAT REMOVAL SYSTEM MALFUNCTION REVISION NO. 8 PAGE 39 OF 102

8.0 MODE 5 OR 6 COMPLETE LOSS OF DECAY HEAT REMOVAL CAPABILITY - RCS NOT FILLED

8.1 Symptoms

a. Annunciator Alarms

® "RHRP 1/2 OVRLOAD TRIP" (4B-2.4)
® "RHRP 1/2 RWST & HL SUCT XTIED" (4B-2.5)
® "RHRP 1/2TO CL INJ FLO LO" (4B-4.4)
® '"RCS MARGIN TO SAT LO" (5C-4.5)

b. Plant Indications
® Complete loss of RHR capability (both trains unavailable)
® Complete loss of Component Cooling Water
® RCS level below the required level for RHR flow needed for decay heat removal.

8.2 Automatic Actions

® None
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Comments / Reference: From ABN-104, Step 8.3.9 Revision # 8
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-104
RESIDUAL HEAT REMOVAL SYSTEM MALFUNCTION REVISION NO. 8 PAGE 41 OF 102

8.3 Operator Actions

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION: Without an adequate hot leg vent path, the core exit will pressurize when saturation conditions

in the RCS are reached. If a cold leg opening exists, or if a cold leg nozzle dam fails (if
installed) rapid core uncovery may occur (within 10 minutes under the most limiting conditions).

Verify Hot Leg Vent Path. IF any cold leg opening exists OR any RCS
temporary seal installed, THEN ensure adequate
Hot Leg Vent Path per IPO-010A/B.

OPEN BOTH pressurizer PORV block
valves

AND

OPEN BOTH pressurizer PORVs

Initiate Hot Leg Injection. IF Hot Leg Injection can NOT be initiated, THEN

O TO Step 10.
L. P

Locally rack in Affected Unit Safety
Injection Pump breaker(s).

e 1EA1/10/BKR, SAFETY
INJECTION PUMP 1-01
MOTOR BREAKER
(SFGD 810 Rm 1-083)

e 1EA2/9/BKR, SAFETY
INJECTION PUMP 1-02
MOTOR BREAKER
(SFGD 852 Rm 1-103)

® 2EA1/8/BKR, SAFETY
INJECTION PUMP 2-01
MOTOR BREAKER
(SFGD 810 Rm 2-083)

® 2EA2/9/BKR, SAFETY
INJECTION PUMP 2-02
MOTOR BREAKER
(SFGD 852 Rm 2-103)

I:l b. Verify available Safety Injection b. Align safety injection per IPO-010A/B,

Train(s) - ALIGNED PER Attachment 1 EXCEPT do NOT rack out SIP
IPO-010A/B, ATTACHMENT 1. breakers.
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Comments / Reference: From ABN-104, Step 8.3.9 Revision # 8
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-104
RESIDUAL HEAT REMOVAL SYSTEM MALFUNCTION REVISION NO. 8 PAGE 42 OF 102

8.3 Operator Actions

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9 I:l c. Verify NO opening exists in any RCS c. Ensure SIP hot leg injection valve that
loop. supplies loop with opening - CLOSED
e 1/u-8802A, SITOHL2&3INJISOL
VLV
e 1/u-8802B, SITOHL1&4INJISOL
VLV

NOTE: The preferred SIP to start is for the train that supplies loop with NO opening. Crossconnecting
SIP discharge may be necessary if the preferred SIP is NOT available.

I:l d. Start the selected S| Pump.

I:l e. Open the associated hot leg
injection valve:

® 1/u-8802A, SITOHL2&3

INJ ISOL VLV
® 1/u-8802B, SITOHL1&4
INJ ISOL VLV
I:l f. Verify Hot Leg Injection Flow. f. Perform following
® u-FI-918, SIP1DISCHFLO 1. Check valve alignment to ensure flow

path to Hot Legs exist.
® u-FI-922, SIP 2 DISCH FLO
2. |F Hot Leg Injection cannot be
established, THEN GO TO Step 10 to
Initiate Cold Leg Injection.
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Comments / Reference: From ABN-104, Step 8.3.10 Revision # 8
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-104
RESIDUAL HEAT REMOVAL SYSTEM MALFUNCTION REVISION NO. 8 PAGE 43 OF 102

8.3 Operator Actions

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10 Initiate Cold Leg Injection.

I:l a. Locally rack in Affected Unit
Centrifugal Charging Pump
breaker(s):

e 1EA1/11/BKR, 1APCH,
CENTRIFUGAL CHARGING
PUMP 1-01 MOTOR
BREAKER (SFGD 810 Rm
1-083)

e 1EA2/12/BKR, 1APCH2,
CENTRIFUGAL CHARGING
PUMP 1-02 MOTOR
BREAKER (SFGD 852 Rm
1-103)

® 2EA1/7/BKR, 2APCH1,
CENTRIFUGAL CHARGING
PUMP 2-01 MOTOR BKR
(SFGD 810 Rm 2-083)

® 2EA2/6/BKR, 2APCH2,
CENTRIFUGAL CHARGING
PUMP 2-02 MOTOR BKR
(SFGD 852 Rm 2-103)

[C] [ b. Verify the RWST suction
isolation valves - OPEN:

® 1/u-LCV-112D, RWST TO
CHRG PMP SUCT VLV

® 1/u-LCV-112E, RWST TO
CHRG PMP SUCT VLV
[C] D c. Verify VCT suction isolation
valves - CLOSED:

® 1/u-LCV-112B, VCT TO
CHRG PMP SUCT VLV

® 1/u-LCV-112C, VCT TO
CHRG PMP SUCT VLV

IF Cold Leg Injection OR RCS Makeup can NOT
be started, THEN GO TO Step 11.

a. |F the positive displacement pump is
available, THEN rack in affected unit PDP
breaker.

e 1EB1/2B/BKR, 1APPD, POSITIVE
DISPLACEMENT PUMP 1-01 MOTOR
BREAKER (SFGD 810 Rm 1-083)

e 2EB1/2B/BKR, 2APPD, POSITIVE
DISPLACEMENT CHARGING PUMP

2-01 MOTOR BREAKER 2EB1/2B
(SFGD 810 Rm 2-083)

b. Open valves as necessary.

c. Close valves as necessary.
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Comments / Reference: From ABN-104, Step 8.3.11 Revision # 8
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-104
RESIDUAL HEAT REMOVAL SYSTEM MALFUNCTION REVISION NO. 8 PAGE 44 OF 102

8.3 Operator Actions

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10 [ d. Verify u-ZL-8220 AND U-ZL-8221,
[C] CHRG PMP SUCT HI POINT
VENT VLV - CLOSED.

D e. Ensure 1/u-8202A AND
[C] 1/u-8202B, VENT VLV - CLOSED.

I:l f.  Align ONE of the following
charging flow paths, as necessary
to bypass any known open RCS
loop penetrations:

® |oop 4 Cold Leg Charging
® |oop 1Cold Leg Charging
® Centrifugal Charging Pump

High Head Injection - Loops
1-4 Cold Leg

I:l g. Start the selected charging pump.

[ h. Adjust charging flow per
Attachment 2.

[1i coTOSstep 12.

D 11 Align the RWST OR VCT to 1E
[C] allow gravity feed per Attachment 9. T

passive injection can NOT be established,
HEN align the S| accumulator(s) for injection per
Attachment 10.
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Comments / Reference: From CPNPP Exam Bank Revision # 10/06/97

Given the following conditions:

e During Mid-Loop operations on unit 2, the following alarms are received:
e 2-ALB-4B, Window 2.4 — RHRP 1/2 OVRLOAD TRIP.
e 2-ALB-4B, Window 4.4 — RHRP 1/2 TO CL INJ FLO LO.

e The Reactor Operator determines the running RHR Pump (Train A) has tripped and is unable to
start the Train B RHR Pump.

Which of the following actions should be performed per ABN-104, Residual Heat Removal System
Malfunction?

A.
B. Ensure a Hot Leqg vent path, and initiate Hot Leq injection with an SIP.
C.

D. Open PORV's, initiate Hot Leg injection with a CCP.

Isolate the RHR Hot Leg suctions, and initiate Hot Leg Injection with an SIP.

Open PORV's, initiate Cold Leg injection with an SIP.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KIA # 005 K6.03
Importance Rating 2.5

Residual Heat Removal System: Knowledge of the effect that a loss or malfunction of the following will have on the RHRS:
RHR heat exchanger

Proposed Question: Common 4

During a Design Basis Accident, which of the following would prevent the Residual Heat
Removal Heat Exchanger 1-01 from performing its design function?

A. A loss of air to 1-HCV-0606, RHR HX 1-01 FLO CTRL VLV.
B. Closing 1-HS-4572, RHR HX 1 CCW RET VLV.
C. Closing 1-HCV-0128, U1 RHR LTDN FLO CTRL VLV.

D. A loss of air to 1-FCV-618, RHR HX 1-01 FLO CTRL VLV.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible if thought that the RHR Heat Exchanger Flow Control Valve will close,
however, this valve fails open on a loss of air.

B. Correct. Isolating Component Cooling Water flow from the RHR Heat Exchanger prevents it from
performing its design function.

C. Incorrect. Plausible because closing this valve would alter RHR flow, however, it would not impact
the function of the RHR Heat Exchanger.

D. Incorrect. Plausible if thought that the RHR Heat Exchanger Bypass Flow Control Valve will open,
however, this valve fails closed on a loss of air.

Technical Reference(s) = ABN-301, Attachments 1 & 3 Attached w/ Revision # See
LO21.SYS.RHL.LN, Page 12 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DEMONSTRATE an understanding of the components of the Residual Heat
Removal System including interrelations with other systems to include interlocks
and control loops.

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
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Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541 4,7

55.43
Comments / Reference: From ABN-301, Attachments 2 Revision # 12
CPNPP PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-301
INSTRUMENT AIR SYSTEM MALFUNCTION REVISION NO. 12 PAGE 79 OF 122
ATTACHMENT 2
PAGE 27 OF 47
AIR OPERATED EQUIPMENT FAILURE POSITIONS
FAILURE
BLDG EQUIPMENT POSITION
Rm u-067, TRN A ECCS VLV RM
SFGD 790 u-HCV-0606 RHR HXu-01 FLO CTRL VLV F.O.
SFGD 790 u-FCV-0618 RHR HXu-01 BYP FLO CTRL VLV F.C.
Comments / Reference: From LO21.SYS.RH1.LN, Page 22 Revision # 08/25/04

RESIDUAL HEAT REMOVAL HEAT EXCHANGERS

The RHR Heat Exchangers are shell and U-Tube type heat exchangers. RHR System flow passes
through the tubes while Component Cooling Water flows around the outside of the tubes. Each heat
exchanger is designed to provide one-half of the capacity as necessary to meet the design cooldown
requirements. After the cooldown is complete, one heat exchanger is sufficient to maintain the RCS
temperature at 140°F. Each heat exchanger is arranged vertically and shares a room with the
Containment Spray Heat Exchanger on the 790’ level of the Safeguards Bldg.

Component Cooling Water to the heat exchanger is normally isolated. CCW is restored to the heat
exchanger when the RHR System is placed into service. CCW is automatically restored to the heat
exchanger in the event a Safety Injection or Containment Spray signal is actuated.
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Comments / Reference: From LO21.SYS.RH1.LN, Page 29 Revision # 08/25/04

RHR SySTEM LETDOWN CONTROL VALVE (U-HCV-0128)

HCV-0128 is an air operated valve located downstream of u-TCV-0381B in the Letdown Heat
Exchanger Valve Room. The RHR Letdown Control Valve:

e allows purification of the Reactor Coolant System during shutdown conditions when the temperature
of the coolant is maintained by residual heat removal.

o allows for additional letdown flow capacity during heatup of the Reactor Coolant System.

e allows additional letdown flow when establishing a bubble in the Pressurizer.

e isopen during solid plant operation to allow u-PCV-0131 to control Reactor Coolant System
pressure.

u-HCV-0128 is closed and locally isolated during normal power operations.

A Hagan hand controller, u-HC-0128, mounted on Main Control Board CB-06 is adjusted to position u-
HCV-0128. The valve receives a full open signal when the hand controller is set to 100% and a full
close signal when the controller is set to 0%. There are no automatic open or close signals to this valve
and it will fail closed on loss of air or control power.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 006 A1.16
Importance Rating 4.1

Emergency Core Cooling System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design
limits) associated with operating the ECCS controls including: RCS temperature, including superheat, saturation and
subcooled

Proposed Question: Common 5

Given the following conditions:

e Unit 1 is responding to a Small Break Loss of Coolant Accident per EOP-1.0A, Loss of
Reactor or Secondary Coolant.

e Reactor Coolant System (RCS) subcooling is 19°F and is very slowly becoming less
subcooled.

e RCS pressure is 1435 psig and very slowly lowering.

e Core Exit Thermocouple temperature is 573°F and stable.

e All Reactor Coolant Pumps are stopped.

e Pressurizer Relief Tank level and pressure are slowly rising.

e Engineering Safeguards Features Actuation signals are RESET.
e Residual Heat Removal Pumps are in STANDBY.

e All Reactor Vessel Level Indication System lights are LIT.

e All Steam Generator levels are between 50% and 60% with Auxiliary Feedwater flow
secured.

e No Steam Generators have indication of either a fault or a rupture.
e Core Cooling Critical Safety Function Status Tree is YELLOW.

Which of the following actions may restore the Core Cooling Critical Safety Function Status
tree to GREEN status?

A. Manual closure of a PORV Block Valve.

B. Termination of Safety Injection flow.
C. Placing Residual Heat Removal in service for cooldown.

D. Starting a Reactor Coolant Pump to initiate forced flow.

Proposed Answer: A
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Explanation:

A. Correct. Given the conditions listed, closing the PORYV Block Valve should restore subcooling and
allow exiting FRC-0.3A, Response to Saturated Core Cooling.

B. Incorrect. Plausible because minimal Safety Injection Pump flow exists at the listed pressure,
however, conditions are not met to terminate Safety Injection.

C. Incorrect. Plausible because placing Residual Heat Removal (RHR) in service would assist in
restoring subcooling if RCS pressure were lower, however, at these plant conditions placing RHR
in service would not have a beneficial effect.

D. Incorrect. Plausible if thought this would improve subcooling, however, the conditions for tripping
the RCPs has been met in EOP-1.0A

Technical Reference(s) FRC-0.3A, Steps 2, 3, &4 Attached w/ Revision # See
FRC-0.3A, CSFST Comments / Reference

EOP-1.0A, Attachment 1.A

Proposed references to be provided during examination: None

Learning Objective: DISCUSS the symptoms or Entry Conditions for FRC-0.3, Response to
Saturated Core Cooling.

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10
55.43
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Comments / Reference: From FRC-0.3A, Step 4

Revision # 8

CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 FRC-0.3A
RESPONSE TO SATURATED CORE COOLING REVISION NO. 8 PAGE 4 OF 11

= STEP

ACTION/EXPECTED RESPONSE

a.

4 Check RCS Vent Paths:

Power to PRZR PORV block
valves - AVAILABLE

b. PRZR PORVs - CLOSED

c. Block valves - AT LEAST ONE
OPEN

d. Reactor vessel head vents -
CLOSED

e. PRZR vents - CLOSED

5 Return To Procedure And Step In
Effect.

RESPONSE NOT OBTAINED

. Locally restore power to

block valve(s).

. Manually close PRZR PORV(s).

IF any valve can NOT be
closed, THEN manually close
its block valve.

. Manually open block valve

unless it was closed to
isolate an open PRZR PORV.

. Manually close reactor vessel

head vent(s).

. Manually close PRZR vent(s).
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Comments / Reference: From FRC-0.3A, Steps 2 & 3

Revision # 8

CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 FRC-0.3A
RESPONSE TO SATURATED CORE COOLING REVISION NO. 8 PAGE 3 OF 11

— STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

NOTE:

If ECA-3.2A, SGTR WITH LOSS OF REACTOR COOLANT - SATURATED
RECOVERY DESIRED, is in effect, this procedure should not be

performed.

a.

b.

a.

* 1 Check RWST Level - GREATER THAN
LO-LO LEVEL

2 Check RHR System Status:

RHR System - HAS BEEN PLACED
IN SERVICE FOR COOLDOWN

Go to ABN-104, RESIDUAL HEAT
REMOVAL SYSTEM MALFUNCTION.

3 Verify ECCS Flow:

CCP safety injection flow
indicator - CHECK FOR FLOW

. ST pump flow indicators -

CHECK FOR FLOW

. RCS pressure - LESS THAN

325 PSIG (425 PSIG FOR
ADVERSE CONTAINMENT)

. RHR pump flow indicators -

CHECK FOR FLOW

Go to EOS5-1.3A, TRANSFER TO COLD
LEG RECIRCULATION.

a. Go to Step 3.

a. Start pumps and align valves
as necessary.

b. Start pumps and align valves
as necessary.

c. Go to Step 4.

d. Start pumps and align valves
as necessary.
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Comments / Reference: From FRC-0.3A, CSFST Revision # 8

CORE COOLING

RED
GO TO FRC-0.1A
ORANGE
coreext | no e o () cororcons
=»| TC's LESS
THAN 1200° F s .
CORE EXIT NO
TC's LESS
THAN 750° F YES
YELLOW
RVLIS NO GO TO FRC-0.3A
INDICATION
11 IN ABOVE
PLATE LIGHT LIT p=
YELLOW
GO TO FRC-0.3A
RCS
SUBCOOLING NO
GREATER THAN
25° F [55° F] YES

GREEN
CSF SATISFIED
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Comments / Reference: From EOP-1.0A, Attachment 1.A Revision # 8
CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 EQP-1.0A
L0OSS OF REACTOR OR SECONDARY COOLANT REVISION NO. 8 PAGE 18 OF 44

ATTACHMENT 1.A
PAGE 1 OF 1

FOLDOUT FOR EQP-1.0A, LOSS OF REACTOR OR SECONDARY COOLANT

1. RCP TRIP CRITERTA

Trip all RCPs if BOTH conditions listed below occur:

b. CCP or SI pump - AT LEAST ONE RUNNING
2. SI REINITTIATION CRITERIA

occurs:

ADVERSE CONTAINMENT)

a. RCS subcooling - LESS THAN 25°F (55°F FOR ADVERSE CONTAINMENT)

Manually start ECCS pumps as necessary if EITHER condition listed below

e RCS subcooling - LESS THAN 25°F (55°F FOR ADVERSE CONTAINMENT)
e PRZR level - CANNOT BE MAINTAINED GREATER THAN 13% (34% FOR
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 006 K5.06
Importance Rating 3.5

Emergency Core Cooling System: Knowledge of the operational implications of the following concepts as they apply to the
ECCS: Relationship between ECCS flow and RCS pressure

Proposed Question: Common 6

The following plant conditions exist following an automatic Safety Injection:

e Containment pressure is 0.7 psig.

e 118 Volt Protection Bus 1PC2 is de-energized.

e Reactor Coolant System (RCS) Tave is 568°F.

e RCS pressure is 1810 psig.

e All Steam Generator pressures are approximately 1150 psig.

Which of the following indicates the approximate Safety Injection Pump discharge flows?

Safety Injection Pump 1-01 Safety Injection Pump 1-02
A. 450 gpm 450 gpm
B. 0 gpm 450 gpm
C. 450 gpm 0 gpm
D. 0 gpm 0 gpm
Proposed Answer: D
Explanation:

A. Incorrect. Plausible if thought that when RCS pressure is 1150 psig the SIP flow would be ~ 450

gpm.
B. Incorrect. Plausible because loss of 1PC2 leads to a loss of Train B Safety Injection Sequencer
and it may be thought that it leads to a loss of Train A SI sequencer.

C. Incorrect. Plausible because loss of 1PC2 leads to a loss of Train B Safety Injection Sequencer
and it may be thought that it leads to a loss of Train A Sl sequencer.

D. Correct. At the given RCS pressure, there will be no SIP discharge flow.

Technical Reference(s) = EOP-0.0A, Attachment 2, Step 8 Attached w/ Revision # See
LO21.SYS.ES2.LN, Page 44 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE the basic design and flow path of the Emergency Core Cooling
System.
DEMONSTRATE an understanding of the components of the Emergency Core
Cooling System including interrelations with other systems to include interlocks
and control loops.

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10,14
55.43

Page 25 of 101 CPNPP NRC 2013 RO Written Exam Worksheet 1 to 25 Rev d



ES-401 CPNPP NRC 2013 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From EOP-0.0A, Attachment 2, Step 8 Revision # 8

CPSES
EMERGENCY RESPONSE GUIDELINES

PROCEDURE NO.
UNIT 1 EOP-0.0A

REACTOR TRIP OR SAFETY INJECTION

REVISION NO. 8 PAGE 24 OF 115

ATTACHMENT 2
PAGE 3 OF 9

SAFETY INJECTION ACTUATION ALIGNMENT

b. Verify Letdown Relief
Valve isolation:

[] 1) Letdown orifice isolation
valves - CLOSED

2) Letdown isolation valves -
CLOSED

D e 1/1-LCV-459
D e 1/1-LCV-460
8 Verify ECCS flow:

I:I:a. CCP SI flow indicator -
CHECK FOR FLOW

|:]b. RCS pressure - LESS THAN
1700 PSIG(1800 PSIG FOR
ADVERSE CONTAINMENT)

|:lc. SIP discharge flow
indicators - CHECK FOR
FLOW

—| STEP |——|ACTION/EXPECTED RESPONSE |—— RESPONSE NOT OBTAINED |—
[ 5 Verify CCW Pumps - RUNNING |:il![anur:llly start pump(s).
L] 6 Verify RHR Pumps - RUNNING []Manually start pump(s).

7 Verify Proper CVCS Alignment:

[]a. Verify CCPs - RUNNING []EL Manually start pump(s).

|::Il)l*![anuz—llly close valve(s).

|::IZ)Manuz—llly close valve(s).

|::Irsl.Manually align valves
as appropriate.

|::lb.Go to Step 9 of this
attachment.

|::|c.l~'.lemually align valves as
appropriate.
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Comments / Reference: From LO21.SYS.ES2.LN, Page 44 Revision # 06/09/11

SLAVE RELAYS
The slave relays are powered from uPC1 for train "A" and uPC2 for train "B".

The slave relays can be energized either by their associated master relay or else by the Safeguards Test
Cabinet test switch. The Safeguards Test Cabinet will be covered later.

The slave relay continuity can be checked, when the MODE SELECTOR Switch is in TEST, and it’s
associated Master Relay is tested. When the Master Relay is energized, its contacts close to put 15
VDC on the slave relay coil. This is not enough power to energize the Slave relay, but when the Relay
test switch is depressed and energizes the small relays on the bottom of the test panel (K 650-653), they
open the normal low resistance path to the slave relays and force the 15 VDC through the Continuity
Lamps. If the master relay contacts are closed and the Slave relay coil is okay, the continuity lamp will
light.

If the lamp remains on after the Relay test pushbutton is released, then the K 650-653 relays have not
reclosed their contacts in the low resistance path and the slave relay(s) associated with that test relay is
(are) inoperable. If the low resistance path does not realign, when the slave relay is called upon to
actuate, the light bulb path to the coil either may provide too much resistance to energize the slave
relay coil. Additionally, the light bulb may burnout when subjected to full current of 118 VAC when
the MODE SELECTOR switch is in OPERATE (which would also prevent the slave relay from
energizing).

Comments / Reference: From CPNPP Exam Bank Revision # 02/02/03

The following plant conditions exist following an automatic Safety Injection:
o CNTMT pressure 0.7 psig.
e RCS Tae- 568°F.
e RCS pressure - 1810 psig.
e S/G pressure - 1150 psig.

Which of the following describes the reason that both Safety Injection pump discharge flow indications
are ZERO (0) gpm?

A. Power to the indications are load shed by SI Sequencer.
B. NO auto start signal exists to the SI pumps.

C. The Sl pump auto start is blocked by an automatic lockout.
D. NO flow expected at this pressure.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 007 K3.01
Importance Rating 3.3

Pressurizer Relief/Quench Tank System: Knowledge of the effect that a loss or malfunction of the PRTS will have on the
following: Containment

Proposed Question: Common 7

Given the following conditions:

e A Pressurizer (PRZR) Power Operated Relief Valve (PORV) opened at 2335 psig and
will NOT close.

e The associated PRZR PORYV Block Valve failed to close manually and the Pressurizer
Relief Tank rupture disk has blown.

e PRZR PORYV Outlet (Tailpipe) temperature is indicating 260°F.

Which of the following is the expected Containment pressure for the conditions listed?

A. ~5 psig.

B. ~20 psig.

C. ~35 psig.

D. ~50 psig.
Proposed Answer: B
Explanation:

A. Incorrect. Plausible if thought that the isenthalpic expansion continues straight across until it
intersects with the Saturation Curve. This point corresponds to 5 psig.

B. Correct. With a nominal opening pressure of 2335 psig, the isenthalpic expansion occurs at
approximately ~1110 BTUs/lbm. Following this on the curve to the point where 260°F intersects
the Saturation Curve corresponds to a Containment pressure of approximately 20 psig.

C. Incorrect. Plausible if psia is not converted to psig.
D. Incorrect. Plausible if psia conversion to psig is reversed.

Technical Reference(s)  Steam Tables Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: Steam Tables

Learning Objective: DISCUSS the operator actions, including all cautions, notes, RNOs and bases
associated with EOP-1.0, Loss of Reactor or Secondary Coolant.
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Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content:  55.41 7,14
55.43

Comments / Reference: From Steam Tables Revision # N/A

Selecting a nominal lift pressure of 2335 psig implies an intersection with the Mollier Diagram
saturation curve at approximately ~1115 BTUs/lbm. Following an isenthalpic expansion to the point
where 260°F intersects the Saturation Curve and read the corresponding Containment pressure.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 008 A4.01
Importance Rating 3.3

Component Cooling Water System: Ability to manually operate and/or monitor in the control room: CCW indications and
controls

Proposed Question: Common 8

Given the following conditions:

e Unit 1 is operating at 100% power.

e Train A Component Cooling Water System is in service.

e Annunciator 1-ALB-3B, Window 2.2 — CCW SRG TK TRN A/B EMPTY is in alarm.
e 1-LR-4500, TRN A SRG TK LVL is reading 53% and lowering.

Which of the following is the response of the Component Cooling Water (CCW) System?

A. Train A CCW Pump trips; Train B CCW Pump AUTO starts if RED flagged on the
CCW Pump handswitch.

B. Train A CCW Pump trips; Train B CCW Pump remains in standby if RED flagged
on the CCW Pump handswitch.

C. Train A Safeguards Loop Isolation Valves close; Train B CCW Pump AUTO starts if
GREEN flagged on the CCW Pump handswitch.

D. Train A Safeguards Loop Isolation Valves close; Train B CCW Pump remains in
standby if GREEN flagged on the CCW Pump handswitch.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because it is a misconception that an empty CCW Surge Tank would trip Train
A CCW Pump causing an AUTO start of the Train B CCW Pump. An empty CCW Surge Tank
does not trip Train A CCW Pump, therefore, Train B CCW Pump does not auto start.

B. Incorrect. Plausible because it is a misconception that an empty CCW Surge Tank would trip Train
A CCW Pump causing an AUTO start of the Train B CCW Pump. An empty CCW Surge Tank
does not trip Train A CCW Pump, therefore, Train B CCW Pump remains in standby.

C. Incorrect. Plausible because it is a misconception that closure of Train A Safeguards Loop
Isolation valves would lead to an AUTO start of Train B CCW Pump.

D. Correct. Train A Safeguards Loop Isolation Valves will close with CCW Surge Tank level at < 57%
and the Train B Component Cooling Water Pump remains in standby.
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Technical Reference(s) ALM-0032A, 1-ALB-3B, Window 2.2 Attached w/ Revision # See
ABN-502, Steps 2.1, 2.2, & 3.2 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: IDENTIFY the Main Control Board/Plant Computer controls, alarms and
indications associated with the Component Cooling Water System.

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 4,7
55.43
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Comments / Reference: From ALM-0032A, 1-ALB-3B, Window 2.2 Revision # 7
CPSES PROCEDURE NO.
ALARM PROCEDURES MANUAL UNIT 1 ALM-0032A
ALARM PROCEDURE
1-ALB-3B REVISION NO. 7 PAGE 53 OF 169
ANNUNCIATOR NOM./NO.: CCW SRG TK TRN A/B EMPTY 2.2

PROBABLE CAUSE:

Failure of manual and automatic makeup
Gross leakage from CCW System

AUTOMATIC ACTIONS:

1-HV-4512, U1 SFGD LOOP TRN A CCW RET VLV, AND 1-HV-4514, U1 SFGD LOOP TRN A CCW
SPLY VLV, close

OR

1-HV-4513, U1 SFGD LOOP TRN B CCW RET VLV, AND 1-HV-4515, U1 SFGD LOOP TRN B CCW
SPLY VLV, closes

OPERATOR ACTIONS:

1. Determine affected surge tank:
® 1-LR-4500, TRN A SRG TK LVL ® 1-LR-4501, TRN B SRG TK LVL
A. If surge tank level is <57%, ensure affected safeguard loop is isolated.
Train A

® 1-HS-4512, SFGD LOOP CCW RET VLV, closed
® 1-HS-4514, SFGD LOOP CCW SPLY VLV, closed
Train B
® 1-HS-4513, SFGD LOOP CCW RET VLV, closed
® 1-HS-4515, SFGD LOOP CCW SPLY VLV, closed
2. Ensure both CCW pumps are in service.

® 1-HS-4518A, CCWP 1 ® 1-HS-4519A, CCWP 2

A. IF standby CCW pump is NOT supplying non-safeguard loop, THEN refer to ABN-502 for
Loss of CCW to the Non-safeguards Loop.
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Comments / Reference: From ABN-502, Steps 2.1 & 2.2 Revision # 6
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-502
COMPONENT COOLING WATER SYSTEM MALFUNCTIONS REVISION NO. 6 PAGE 3 OF 75
20 CCWPUMP TRIP
2.1 Symptoms
a. Annunciator Alarms
. CCWP 1/2 OVRLOAD/TRIP (3B-2.3)
. CCW TRN B SFGD LOOP PRESS LO (3B-3.3)
. CCW HX 1/2 OUT & RECIRC FLO LO (3B-3.5)
. CCW TRN A SFGD LOOP PRESS LO (3B-4.3)
. CCW HX 1/2 SPLY FLO LO (3B-4.5)
b. Plant Indications
. Temperature increasing on the components supplied by affected CCW train.
2.2 Automatic Actions
L] The standby CCW Pump will start on low CCW pressure in the opposite train.
. The train associated SSW Pump will start on a CCW Pump start.
. The train associated safety chiller will start on a CCW Pump start.
Comments / Reference: From ABN-502, Step 3.2 Revision # 6
CPSES PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-502
COMPONENT COOLING WATER SYSTEM MALFUNCTIONS REVISION NO. 6 PAGE 9 OF 75
3.2 Automatic Actions (Continued)
b. The safeguard loop isolation valves close on a train related CCW Surge Tank Empty Signal of

approximately 57% (33%).

° Train A

° Train B

u-HS-4512, SFGD LOOP CCW RET VLV
u-HS-4514, SFGD LOOP CCW SPLY VLV

u-HS-4513, SFGD LOOP CCW RET VLV
u-HS-4515, SFGD LOOP CCW SPLY VLV
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 010 K6.01
Importance Rating 2.7

Pressurizer Pressure Control System: Knowledge of the effect that a loss or malfunction of the following will have on the
PPCS: Pressure detection systems

Proposed Question: Common 9

Given the following conditions:

e Unit 1 is operating at 50% power.
e PS-455F, PRZR PRESS CTRL CHAN SELECT, is in the ‘455/456’ position.
e PT-456, PRZR PRESS CHAN lI, fails high.

Assuming NO operator action, which of the following is the expected plant response?
A. A high pressure Reactor Trip occurs.

B. A low pressure Reactor Trip and Safety Injection occur.

C. Unit remains at power, with pressure being controlled by PORV-456 at
approximately 2185 psig.

D. Unit remains at power, with pressure being controlled by PORV-456 at
approximately 2355 psig.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because pressure would increase with no operator action if PT-455 were to fail
low and, if PORV 456 were to also fail, a high pressure Reactor Trip would occur, but with PT-456
failing high, pressure stabilizes around 2185 psig.

B. Incorrect. Plausible because a low pressure Reactor Trip and Safety Injection would occur with no
operator action if PT-455 were to fail high, but with PT-456 failing high pressure stabilizes around
2185 psig.

C. Correct. With PT-456 failing high, PORV 456 opens and actual pressure begins lowering. The
PRZR Spray Valves remain closed and the PRZR Heaters will energize as pressure sensed by
PT-455 lowers, but the open PORYV causes pressure to continue to lower. When
PT-457 senses pressure below 2185 psig, the open interlock for PORV 456 is lost and the PORV
closes. As pressure increases above 2185 psig due to the heaters, the open interlock for the
PORYV is restored and pressure will cycle around 2185 psig.

D. Incorrect. Plausible because pressure would increase and cycle around 2335 psig with no operator
action if PT-455 were to fail low, but with PT-456 failing high pressure stabilizes around 2185 psig.
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Technical Reference(s) ABN-705, Step 2.2 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: EXPLAIN the instrumentation and controls of the Pressurizer Pressure and
Level Control System and PREDICT the system response.

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 5,7

55.43
Comments / Reference: From ABN-705, Step 2.2 Revision # 12
CPNPP PROCEDURE NO.
ABNORMAL CONDITIONS PROCEDURES MANUAL UNIT 1 AND 2 ABN-705
PRESSURIZER PRESSURE MALFUNCTION REVISION NO. 12 PAGE 4 OF 26

2.2 Automatic Actions

NOTE: Control responses will only occur if failure occurs in a channel selected for control.

a. Control response for a pressurizer pressure channel failure HIGH.

1)  PORV will open until pressure is reduced to 2185 psig, then the other channel will close
the PORV.

®  1/u-PCV-455A, PRZR PORV

® 1/u-PCV-456, PRZR PORY
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 012 K1.02
Importance Rating 34

Reactor Protection System: Knowledge of the physical connections and/or cause-effect relationships between the RPS and
the following systems: 125V DC system

Proposed Question: Common 10

Given the following conditions:

e Unit 2 is operating at 100% power.
e 125 VDC Bus 2ED1 de-energizes due to a fault on the bus.

Which of the following describes the effect of a loss of the DC bus?
A. Reactor will trip due to a shunt trip of Train A Reactor Trip Breaker.

B. Reactor will trip due to an undervoltage trip of Train A Reactor Trip Breaker.
C. A shunt trip signal will NOT be capable of opening Train A Reactor Trip Breaker.

D. An undervoltage trip signal will NOT be capable of opening Train A Reactor Trip
Breaker.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because most actuations are de-energized to actuate, but the shunt trip
requires that 125 VDC be applied to the shunt trip coil to cause the breaker to open.

B. Incorrect. Plausible because the UV trip receives power from a DC power supply, but the power
supply is 48 VDC within SSPS.

C. Correct. 125 VDC Bus 2ED1 supplies power to the shunt trip coil for Train A Trip Breaker. UV
coils and shunt trip relays are supplied from 48 VDC from SSPS. The shunt trip coil is normally
de-energized and without power available, a shunt trip of Train A Trip Breaker is not possible.

D. Incorrect. Plausible because the UV trip receives power from a DC power supply, but the power
supply is 48 VDC within SSPS and is de-energized to actuate.

Technical Reference(s) LO21.SYS.ES2.LN, Page 66 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DEMONSTRATE an understanding of the components of the Solid State
Protection System including interrelations with other systems to include
interlocks and control loops

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 6
55.43
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Comments / Reference: From LO21.SYS.ES2.LN, Page 66 Revision # 09/02/04

THE SHUNT TRIP COIL
The Shunt Trip Coil on the Reactor Trip and Bypass breakers is actuated by any of the following:

e Either Manual Reactor Trip switch

e Either Manual SI Actuation switch

e Auto Shunt Trip Relay STA(B) - only on the Reactor Trip Breakers

e Both Bypass Breakers connected and closed- only on the Bypass Breakers

The Shunt Trip Coil is normally de-energized. When it is actuated by applying 125 VDC to its coil, the
coil attracts an armature which pushes the trip lever on the breaker trip shaft, causing the breaker to trip
(Figure 20). This trip device is a mechanically less complicated and more forceful mechanism than the
undervoltage trip coil. The power to the shunt trip coils comes from uED1 (2)-2.

SHUNT TRIP COIL (ATTACHMENT)

1. TRIP LATCH

2 TRIP LATCH PIWOT PIN
3 ROLLER CONSTRAINING LINK

4. SHUNT TRIP DEVICE

5 SHUNT TRIP ARMATURE

6. SHUNT TRIF COIL

7. TRIP SHAFT LEVER

8. TRIP SHAFT

9. TRIP SHAFT LATCH SURFACE
10. MAIN DRIVE LINK

11.TRIP SHAFT ADJUSTING SCREW
12.TRIP ACTUATOR

A) STABREAKER INTERACTION

B) TRIP SHAFT AD JUSTMENT

OF51.5Y5 ES2.FG20 o204
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KIA # 013 K5.01
Importance Rating 2.8

Engineered Safety Features Actuation System: Knowledge of the operational implications of the following concepts as they
apply to the ESFAS: Definitions of safety train and ESF channel

Proposed Question: Common 11

Given the following conditions:

e All Unit 1 systems are in a normal MODE 1 alignment.

e Containment pressure is rising.

e Annunciator 1-ALB-6C, Window 4.7 — CNTMT PRESS HI SI ACT, is FLASHING red.
e Annunciator 1-PCIP, Window 1.8 — SI ACT, is ON and SOLID.

Which of the following describes the status of the Engineered Safety Feature Actuation
System?

At least [1] Containment Pressure Intermediate Range Channel(s) has(have) actuated on
HI-1 and [2] Train(s) of Emergency Core Cooling System equipment is(are) operating.

1] 2]

A. one one

B. one two

C. two one

D. two two
Proposed Answer: D
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Explanation:

A. Incorrect. Plausible if thought that to actuate a High Containment Pressure Sl requires only 1 of 3
pressure channels to be less than the setpoint. Alarm PCIP Window 1.8 — SI ACT ON and SOLID
correctly indicates that 2 of 2 ECCS equipment trains are operating.

B. Incorrect. Plausible if thought that to actuate a High Containment Pressure Sl requires only 1 of 3
pressure channels to be less than the setpoint. Alarm PCIP Window 1.8 — SI ACT ON and SOLID
correctly indicates that 2 of 2 ECCS equipment trains are operating.

C. Incorrect. High Containment Pressure Sl requires 2 of 3 channels to exceed setpoint. A single
Train actuation of S| will place PCIP Window 1.8 in ON and flashing.

D. Correct. High Containment Pressure Sl requires 2 of 3 channels to exceed setpoint. A dual Train
actuation of Sl will place PCIP Window 1.8 in ON and SOLID.

Technical Reference(s) ALM-0063A, 1-ALB-6C, Window 4.7 Attached w/ Revision # See
ALM-0065A, PCIP Window 1.8 Comments / Reference
EOP-0.0A, Step 4

Proposed references to be provided during examination: None

Learning Objective: COMPREHEND the normal, abnormal and emergency operation of the Solid
State Protection System.

COMPREHEND the normal, abnormal and emergency operation of the Safety
Injection and Blackout Sequencers.

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 5,7,8
55.43
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Comments / Reference: From ALM-0063A, 1-ALB-6C, Window 4.7

Revision # 5

CPSES
ALARM PROCEDURES MANUAL

UNIT 1

PROCEDURE NO.
ALM-0063A

ALARM PROCEDURE
1-ALB-6C

REVISION NO. 5

PAGE 66 OF 69

ANNUNCIATOR NO.:

LOGIC:

1PC4 DEMULTIPLEXER PWR

CNTMT PRESS HI - 1 CHAN IV P >32PSIG 1-PB-0934B

CNTMT PRESS HI - 1 CHAN 1lI - - 1 1-PB-0935B |2
P>32PSIG 3

CNTMT PRESS HI - 1 CHAN Il 1-PB-0936B
P >32PSIG

SER P.S. 1C1/1D2-3

4.7

R-34

4.7
CNTMT
PRESS
H
SIACT
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Comments / Reference: From ALM-0065A, PCIP Window 1.8

Revision # 4

CPSES
ALARM PROCEDURES MANUAL

UNIT 1

PROCEDURE NO.
ALM-0065A

ALARM PROCEDURE

1/1-S1A2 S| MAN ACT-"ACT"

EX TRIP FERM P-4
|

1/1-SIRB SI RESET-"RESET" PB
(MOMENTARY)

I - .
(MOMENTARY)

SIACTUATION

TDPU

60 SEC

1-PCIP REVISION NO. 4 PAGE 20 OF 73
ANNUNCIATOR NO.: 1.8
LOGIC:
118V AC POWER 1C1 LIGHT POWER
CNTMT PRESS HI-1 | e —
ERZE L PRESS | 2/4 P < 1820 PSIG {7
lOSTMINPRESS 213 ANY STM LINE
P < 605 PSIG
1.8
1PC4 DEMULTIPLEXER PWR S
g ACT
X SAFETY INJECTION[ ™ _
1/1-SIA1 S| MAN ACT-"ACT" N
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Comments / Reference: From EOP-0.0A, Step 4 Revision # 8
CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 EOP-0.0A

REACTOR TRIP OR SAFETY INJECTION

REVISION NO. 8 PAGE 4 OF 115

— STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

©

Check SI Status:
a. Check If SI Is Actuated:
e SI actuation as indicated
on the First Out
Annunciator 1-ALB-6C

e ST Actuated blue status
light - ON

b. Verify Both Trains SI
Actuated:

e ST Actuated blue status
light - ON NOT FLASHING

a. Check if SI is required:

e Steam Line Pressure less
than 610 psig.

e Pressurizer Pressure less
than 1820 psig.

e Containment Pressure
greater than 3.0 psig.

IF ST is required, THEN
manually actuate SI from
either handswitch.

IF SI is NOT required, THEN
go to E0S-0.1A, REACTOR TRIP
RESPONSE, Step 1.

b. Manually Actuate SI.
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Comments / Reference: From CPNPP Exam Bank Revision # 03/24/11

Given the following conditions:

A.

B.
C.
D.

All Unit 1 systems are in a normal MODE 1 alignment.
A steam leak occurs on Steam Generator 1-02 outside Containment.
Annunciator 1-ALB-6C, Window 3.7 — MSL PRESS LO S| ACT, is FLASHING red.

e Annunciator PCIP Window 1.8 — S| ACT, is ON and FLASHING.
Which of the following describes the status of the Engineered Safety Feature Actuation System?

At least Main Steam Line Pressure Low Channel(s) has(have) actuated and train(s) of
Emergency Core Cooling System equipment is(are) operating.

one
one

two

two

one
two
one
two
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 022 A1.02
Importance Rating 3.6

Containment Cooling System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the CCS controls including: Containment pressure

Proposed Question: Common 12

Given the following conditions:

e Unit 1 Containment pressure is 1.2 psig and slowly lowering.
e A Containment Vent is in progress per SOP-801A, Containment Ventilation System.

Which of the following is the MINIMUM pressure limit that must be maintained to ensure the
Containment internal design pressure is not exceeded during an inadvertent Containment
Spray actuation?

A. -0.3 psig
B. 0.0 psig
C. 1.2 psig

D. 1.3 psig

Proposed Answer: A

Explanation:
A. Correct. Per Technical Specification LCO 3.6.4.

B. Incorrect. Plausible because SOP-801A instructs the operator to reduce Containment pressure to
atmospheric when venting Containment.

C. Incorrect. Plausible because the alarm setpoint for Containment Narrow Range pressure high is
1.226 psig.
D. Incorrect. Plausible because the Technical Specification maximum limit is 1.3 psig.

Technical Reference(s)  Technical Specification LCO 3.6.4 Attached w/ Revision # See
SOP-801A, Step 4.1 Comments / Reference

ALM-0031A, 1-ALB-3A, Window 4.6

Proposed references to be provided during examination: None

Learning Objective: COMPREHEND the normal, abnormal and emergency operation of the
Containment Ventilation System.
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Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 9,10
55.43

Comments / Reference: From Technical Specification LCO 3.6.4 Amendment # 158

Containment Pressure

364
3.6 CONTAINMENT SYSTEMS
3.6.4 Containment Pressure
LCO 364 Containment pressure shall be = - 0.3 psig and = + 1.3 psig.
APPLICABILITY: MODES 1, 2, 3,and 4
Comments / Reference: From SOP-801A, Step 4.1 Revision # 14
CPNPP UNIT 1 PROCEDURE NO.
SYSTEM OPERATING PROCEDURES MANUAL SOP-801A
REVISION NO. 14
CONTAINMENT VENTILATION SYSTEM PAGE 7 OF 56
CONTINUQUS USE

4.0 LIMITATIONS AND NOTES

41 Limitations

® Primary containment internal indicated pressure shall be maintained between -0.3 AND
1.3 psig as per TS 3.6.4.

® Primary containment average air temperature shall NOT exceed 120°F per TS 3.6.5.
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Comments / Reference: From ALM-0031A, 1-ALB-3A, Window 4.6

Revision # 8

CPNPP

ALARM PROCEDURES MANUAL

UNIT 1

PROCEDURE NO.
ALM-0031A

ALARM PROCEDURE

1-ALB-3A

REVISION NO. 8

PAGE 102 OF 113

ANNUNCIATOR NO.:

LOGIC:

1-PY-5470C CNTMT PRESS

1-PY-5470D CNTMT PRESS

P =+ 1226 PSIG

1-PB-5470A-1

1-PY-5470E CNTMT PRESS

P <-0226PSIG

1-PB-5470A-2

1-PY-5470F CNTMT PRESS

P =+ 1226 PSIG

1-PB-5470B-1

BOP ANALOG CAB 08 1-CI-08P.S. XC3-1

P =-0226 PSIG

1-PB-5470B-2

T » » - M m D

4.6

O—®

46
CNTMT
NR PRESS
HI/LO
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 022 A4.01
Importance Rating 3.6

Containment Cooling System: Ability to manually operate and/or monitor in the control room: CCS fans
Proposed Question: Common 13

Assuming Containment Recirculation Cooler Fan 1-01 was operating, which of the following
identifies the expected handswitch indication lights for HS-5405A, CNTMT FN CLR FN 1, two
minutes following a Safety Injection?

GREEN FAN AMBER MISMATCH RED FAN

A. OFF OFF ON
B. ON ON ON
C. ON ON OFF
D. OFF OFF OFF
Proposed Answer: C
Explanation:

A. Incorrect. Plausible because these are the indications that would be available if the fan were still
operating which would occur if the signal were a Blackout instead of a Safety Injection (SI), but the
fan will load shed on the SI.

B. Incorrect. Plausible if thought that the shunt trip of the breaker caused all lights to illuminate.

C. Correct. The fan is load shed via a shunt trip of the breaker upon receipt of an Sl signal. With the
handswitch in the AUTO AFTER START position, this will cause the amber light to energize. The
green light is on because the breaker is open, which is also why the red light is off.

D. Incorrect. Plausible if thought that the shunt trip of the breaker caused all lights to extinguish.

Technical Reference(s) = EOP-0.0A, Attachment 8 Attached w/ Revision # See
ALM-0031A, 1-ALB-3A, Window 1.2 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: COMPREHEND the normal, abnormal and emergency operation of the
Containment Ventilation System.

Page 48 of 101 CPNPP NRC 2013 RO Written Exam Worksheet 1 to 25 Rev d



ES-401 CPNPP NRC 2013 RO Written Exam Worksheet Form ES-401-5

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7,9
55.43
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Comments / Reference: From EOP-0.0A, Attachment 8 Revision # 8
CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 EOP-0.0A
REACTOR TRIP OR SAFETY INJECTION REVISION NO. 8 PAGE 52 OF 115

ATTACHMENT 8

PAGE 3 OF 10

LOAD SHEDDING

1-MLB-9
CONTROL
MLB LOAD DESCRIPTION LOCATION
3.3 LOAD SHEDDING COMPLETE XEB3-2 (AUX 852 East Side in Passageway)
L] e PRIMARY PLANT EXHAUST FAN X-15 MOTOR BREAKER XEB3-2/4G/BKR
[ e PRIMARY PLANT EXHAUST FAN X-17 MOTOR BREAKER XEB3-2/4M/BKR
L] e PRIMARY PLANT EXHAUST FAN X-19 MOTOR BREAKER XEB3-2/5G/BKR
L] e 480/120 VAC TRANSFORMER (SPACE HEATER)
XEB3-2/2F/TR FEEDER BREAKER XEB3-2/2F/BKR
1.4 LOAD SHEDDING COMPLETE 1EB1 & 1EB3 (SFGDs 810 Train A Swgr)
1EB1

[ e PDP 1/1-APPD (CB-06)
] e PRZR CTRL HTR GROUP C 1/1-PCPR (CB-05)
L] e CNTMT FN CLR FN 1 1-HS-5405A (CB-03)

Page 50 of 101 CPNPP NRC 2013 RO Written Exam Worksheet 1 to 25 Rev d




ES-401 CPNPP NRC 2013 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From ALM-0031A, 1-ALB-3A, Window 1.2 Revision # 8
CPNPP UNIT 1 PROCEDURE NO.
ALARM PROCEDURES MANUAL ALM-0031A
ALARM PROCEDURE
1-ALB-3A REVISION NO. 8 PAGE 15 OF 113
ANNUNCIATOR NOM./NO.: CNTMT FN CLRFN 1 AP LO 1.2

PROBABLE CAUSE:

Containment Air Cooling AND Recirc Fan 1 failure
Operating only one fan during an outage. (TE-97-000171)

AUTOMATIC ACTIONS: None

NOTE: @ Containment fan cooler fans start on a BOS.

® This is an expected alarm during outages if only one fan cooler is operating
AND /OR Equipment Hatch is removed.
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Examination Outline Cross-reference:

Level RO SRO
Tier # 2

Group # 1

KI/A # 026 A2.07
Importance Rating 3.6

Containment Spray System: Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b)
based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or
operations: Loss of containment spray pump suction when in recirculation mode, possibly caused by clogged sump screen,
pump inlet high temperature exceeded cavitation, voiding or sump level below cutoff (interlock) limit

Proposed Question: Common 14

Given the following conditions:

e Unit 1 experienced a Large Break Loss of Coolant Accident (LOCA) about 20 minutes

ago.

e Train A Emergency Core Cooling System (ECCS) Pumps are running in Cold Leg
Recirculation Mode per EOS-1.3 A, Transfer to Cold Leg Recirculation.

e Transfer of Containment Spray Pumps to recirculation is complete with the following

indications:

e Containment Spray Pumps 1-01 and 1-03 are running with:
e 3750 gpm and stable discharge flow on each pump.
e 265 psig and stable discharge pressure on each pump.
e Containment Spray Pumps 1-02 and 1-04 are running with:
e 3800 to 2800 gpm fluctuating discharge flow on each pump.
e 270 to 160 psig fluctuating discharge pressure on each pump.

Which of the following lists the action required per EOS-1.3 A, Transfer to Cold Leg

Recirculation?

A. Close 1-HV-4777, CS HX 1-02 OUT VLV.

B. Open 1-HV-4759, RWST TO CS PMP 1-02 & 1-04 SUCT VLV.

C. Place Containment Spray Pumps 1-02 & 1-04 handswitches in PULLOUT.

D. Close 1-HV-4783, CNTMT SMP TO CS PMP 1-02 & 1-04 SUCT ISOL VLV.

Proposed Answer: C
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Explanation:

A. Incorrect. Plausible because 1-HV-4777, CS HX 1-02 OUT VLYV is closed if Containment Spray
Pumps have been stopped due to low RWST level, however, the valve would be reopened when
the Containment Spray Pumps were started.

B. Incorrect. Plausible if thought that opening 1-HV-4759, RWST TO CS PMP 1-02 & 1-04 SUCT
VLV would assist with eliminating cavitation in the Containment Spray Pumps, however, under no
condition in EOS-1.3A is this valve opened.

C. Correct. Per the EOS-1.3A, Step 3 CAUTION.

D. Incorrect. Plausible if thought that closing 1-HV-4783, CNTMT SMP TO CS PMP 1-02 & 1-04
SUCT ISOL VLV would assist with eliminating cavitation in the Containment Spray Pumps,
however, under no condition in EOS-1.3A is this valve closed.

Technical Reference(s) EOS-1.3A, Step 3 CAUTION Attached w/ Revision # See
EOS-1.3A, Step 3 & Step 4 RNO Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DEMONSTRATE an understanding of the components of the Containment
Spray system including interrelations with other systems to include interlocks
and control loops.

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content:  55.41 10, 14
55.43
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Comments / Reference: From EOS-1.3A, Step 3 CAUTION Revision # 8
CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 E0S-1.3A
TRANSFER TO COLD LEG RECIRCULATION REVISION NO. 8 PAGE 4 OF 53
= STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION: Any ECCS pump taking suction from RWST should be stopped
at RWST EMPTY. Any Containment Spray pump taking suction
from RWST should be stopped when RWST level reaches 0%.

CAUTION: Any ECCS or Containment Spray pump that loses suction or
shows indication of cavitation should be stopped. The CCP
and ST pump should be stopped before stopping the RHR pump.
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Comments / Reference: From EOS-1.3A, Step 3

Revision # 8

CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 EO0S-1.3A
TRANSFER TO COLD LEG RECIRCULATION REVISION NO. 8 PAGE 9 OF 53

= STEP

ACTION/EXPECTED RESPONSE

3) IF containment spray pumps
have been stopped due to
RWST level, THEN perform
the following:

A)

B)

C)

D)

Ensure CS HX 1 AND 2
OUT VLVs closed and
handswitches in
PULL-OUT:

e 1-HS-4776

e 1-HS-4777

Perform Steps C) and D)
simultaneously.

Open CS HX 1 AND 2 OUT
VLVs:

e 1-HS-4776

e 1-HS-4777

WHEN CS HX OUT VLVs
begin to open, THEN
start CS PUMPS:

e 1-HS-4764 AND
1-HS-4765

e 1-HS5-4766 AND
1-HS-4767

RESPONSE NOT OBTAINED
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Comments / Reference: From EOS-1.3A, Step 4 RNO Revision # 8
CPSES PROCEDURE NO.
EMERGENCY RESPONSE GUIDELINES UNIT 1 E0S-1.3A
TRANSFER TO COLD LEG RECIRCULATION REVISION NO. 8 PAGE 7 OF 53
—1 STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

[1H]* 4 Align Containment Spray System
For Recirculation:

a. Check RWST level - LESS THAN a. Perform the following:
6%
1) IF Containment Spray
ACTUATED, THEN continue
with Step 5. WHEN RWST
level less than 6%, THEN
perform Step 4b.

2) IF Containment Spray NOT
ACTUATED, THEN perform the
following to align
Containment Spray System:
A) Stop containment spray

pumps and place in
standby.

B) Open CNTMT SMP TO CSP 1
& 3 AND 2 & 4 SUCT ISOL
VLVs:

e 1-HS-4782
e 1-HS-4783

C) Close RWST TO CSP 1 & 3
AND 2 & 4 SUCT VLVS:

e 1-HS-4758

e 1-HS-4759
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
KI/IA # 039 A1.05
Importance Rating 3.2

Main and Reheat Steam System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the MRSS controls including: RCS Tave

Proposed Question: Common 15

Given the following conditions on Unit 1:

¢ A Reactor and Turbine Trip have just occurred from 100% power.
e Loop 1 Tave Channel has failed HIGH.

Which of the following describes the effect on the Steam Dump System due to this failure and
any operato