HLC-08 NRC Written Exam

76. Given the following:

The plant is operating at 100% RTP.

All control systems are in their normal alignments, with the exception of PC-444J, PZR
PRESSURE which is in MANUAL.

PC-444J is in MANUAL due to erratic control when in AUTO.

The output of PC-444J drifts down to 20-25%.

AOP-019, MALFUNCTION OF RCS PRESSURE CONTROL.
AOP-025, RTGB INSTRUMENT FAILURE.

Which ONE (1) of the following describes the effect on RCS pressure and the procedure used
to mitigate the transient?

A. RCS Pressure increases. Enter AOP-019.
B. RCS Pressure increases. Enter AOP-025.
C. RCS Pressure decreases. Enter AOP-019.
D

. RCS Pressure decreases. Enter AOP-025.

76
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Given the following:

The plant is operating at 100% RTP.

All control systems are in their normal alignments, with the exception of PC-444J, PZR
PRESSURE which is in MANUAL.

PC-444J is in MANUAL due to erratic control when in AUTO.

The output of PC-444J drifts down to 20-25%.

AOP-019, MALFUNCTION OF RCS PRESSURE CONTROL.
AOP-025, RTGB INSTRUMENT FAILURE.

Which ONE (1) of the following describes the effect on RCS pressure and the procedure used
to mitigate the transient?

Ay RCS Pressure increases. Enter AOP-019.

B. RCS Pressure increases. Enter AOP-025.

C. RCS Pressure decreases. Enter AOP-019.

D. RCS Pressure decreases. Enter AOP-025.

The correct answer is A.

A: Correct - As PC-444J output is reduced, itis calling for pressure to be raised. Pressure
will rise as heaters turn ON and spray valves CLOSE. Malfunction is on the
controller (NOT the instrument), AOP-019 should be used.

B: Incorrect - Transient direction is correct, but mitigating procedure is incorrect. (AOP-025 is
for instrument failures)

C: Incorrect - Pressure transient direction is incorrect, procedure is correct.

D: Incorrect - BOTH transient direction and procedure are incorrect.

Exam Question Number: 76

Reference: AOP-019, Pages 3-4; SD-059, Page 17, Figures 6 and 7, AOP-025, Page 3.
KA Statement: Knowledge of abnormal condition procedures.

History: Modified from RNP bank - changed stem to make A correct

SRO - Required to assess conditions and select appropriate procedure.



KA Name: PZR VAPOR SPACE ACCI Tier/Group: 171
Importance Rating:  4.0/4.2 RO/SRO Level: SRO
Cognitive Level: HIGH I0CFR55.43 link:  43.5

Source: RNP AUDIT - 2007 Learning Objective: AOP-019-002
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AOP-019 . MALFUNCTION OF RCS PRESSURE CONTROL

Rev. 13

Page 3 of 17

Purpose and Entryv Conditions

(Page 1 of 1)

PURPOSE

This procedure provides instructions in the event RCS pressure is
higher OR lower than required for current plant conditions.

This procedure is applicable in Modes 1, 2, and 3.

ENTRY CONDITIONS

This procedure may be entered when RCS pressure deviates from the
desired control band due to a fault in pressure control
components. (AOP-025 covers Instrument Failure)

- END -
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Rev. 13
AQP-019 MALFUNCTION OF RCS PRESSURE CONTROL
- Page 4 of 17
— STEP [ INSTRUCTIONS RESPONSE NOT OBTAINED
NOTE

Steps 1 and 2 are Immediate Action steps.

* 1. Determine If PZR PORVs Should Be

Closed:
a. Check PZR pressure - LESS a. Verify OPEN at least one PZR
THAN 2335 PSIG PORV and associated PORV

BLOCK Valve:

. PCV-455C AND RC-536
OR

. PCV-456 AND RC-535

WHEN RCS pressure is less

than 2335 psig, THEN perform
Step 1.Db.

Go To Step 2.

b. Verify Both PZR PORVs - CLOSED b. IF any PZR PORV can NOT be
closed, THEN close its PORV
BLOCK Valve.

2. Control The PZR SPRAY VALVES AND
PZR Heaters To Restore RCS
Pressure To The Desired Control

Band
* 3. Check PZR. Pressure - UNDER IF PZR Pressure approaches a
OPERATOR CONTROL Reactor Trip Setpoint, THEN
trip the Reactor and Go To
Path-1.

. Low PZR Pressure - 1844 psig
. High PZR Pressure -~ 2376 psig

. OTAT - Variable (TR-412)




SD-059 PRESSURIZER SYSTEM

5.1.1 PZR Pressure Control (PZR-Figure 6 & PZR-Figure 7)

Pressure control is accomplished via pressure controller PC-444A which is a Proportional
+ Integral controller; the Derivative section has been defeated. This means the controller
develops an output signal that is determined by how far pressure is from setpoint
(Proportional) and how long the pressure has been away from setpoint (Integral).

PT-444 sends a pressure signal to PC-444A which is compared to the pressure setpoint
developed by PC-444] which is controlled on the RTGB. PC-444J is a Hagan Manual-
Auto station with a 10 turn pot capable of developing a control setpoint over the entire
pressure range of PT-444. PT-444 ranges from 2500 to 1700 psig therefore PC-4447 is
capable of 800 psi range of control. For Example if the operator desires the controller to
maintain normal pressure of 2235 psig the pot setting would be determined as follows:

2235 - 1700 * 10 = 6.69 on the 10 turn pot.
800

The output of PC-444]J (setpoint signal) is sent to PC-444A to be compared to the actual
pressure. PC-444A has a gain of 2 which effectively cuts in half the range of control of
PZR pressure to 400 psi around the setpoint determined by PC-444J. The controller output
is then directed to the proportional heaters, spray valves via controllers PC-444C and PC-
444D, backup heaters, PZR PORV 456 and PI-458 and is displayed on the meter on PC-
444]

The components operated by PC-444A operate at a fixed deviation from setpoint or
controller output as observed on the meter on PC-444J, no matter what setpoint is dialed in
on PC-444]. For example the backup heaters are set to turn on 25 psi below set pressure.
If set pressure is 2235 psig, their setpoint would be 2210 psig and the control output when
they came on would be as follows:

2210-2035 = .4375 or 43.75% demand
400

If the pot on PC-444] were then set at 6.25 this would give a set pressure of 2200 psig.
When the output of PC-444A was at 43.75% the backup heaters would come on, pressure
would be 2175 psig; 25 psi below set pressure. The setpoints normally listed for heater,
spray, and PCV-456 setpoints are based on a set pressure of 2235 psig where PC-444] is
normally set.

As stated before, PC-444A is a Proportional + Integral controller, therefore controller
output may not correspond exactly to the pressure monitored by the operator. If pressure
is away from setpoint for an extended period of time the controller output may saturate
while increasing its output trying to return pressure to setpoint.

PZR

Page 17 of 27 Revision 9
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PRESSURE CONTROLLER

PZR-FIGURE-6
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PC-444A CONTROLLER
PZR-FIGURE-7
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AOP-025 RTGB INSTRUMENT FAILURE

Rev. 10

Page 3 of 27

Purpose & Entry Conditions

(Page 1 of 1)

PURPOSE

This procedure provides instructions for failure of process

variable transmitters which provide input to RIGB controllers.

IE an applicable transmitter fails while the controller is
operating in manual OR is being fed from an alternate channel,
THEN entry to this procedure is NOT required.

This procedure is applicable in Modes 1, 2, 3, and 4.

ENTRY CONDITIONS

Failure of any process variable transmitter which affects
automatic operation of RTGB controllers with the following
exceptions:

. FT-605, RHR Flow

LT-115, VCT Level

LT-112, VCT Level

PR NIS (NI-41, 42, 43, & 44)

- END -




QUESTIONS REPORT
for 2007 ROBINSON - REV FINAL
L3034

5
wavefrthe following: .
. f(/qtt

s Theplantis at 100% power.

- All control systems are in their normal alignments, with the exception of the
~ Pressurizer Pressure Master Controller, which is in MANUAL.

~»The Pressurizer Pressure Master Controller output drifts to 52% ) 9/[)

Which ONE (1) of the following describes the effect on RCS pressure and the correct
cedure actions to mitigate the transient?

RCS pressure increases. Enter AOP-019, Malfunction of RCS Pressure Control.
Verify closed PZR PORV PCV-455C and control heaters and spray manually.

CS pressure increases. Enter AOP-025, RTGB Instrument Failures. Verify closed
ZR PORV PCV-455C and control heaters and spray manually. Place bistables in
trip within 6 hours.

CS pressure decreases. Enter AOP-019, Malfunction of RCS Pressure Control.
erify closed PZR PORV PCV-455C and control heaters and spray manually.

‘RCS pressure decreases. Enter AOP-025, RTGB Instrument Failures. Verify

osed PZR PORV PCV-455C and control heaters and spray manually. Place
istables in trip within 6 hours.

y 27, 2008 2:58:50 PM 4



HLC-08 NRC Written Exam
77. Given the following:

- The plant is operating at 100% RTP.
- VCT makeup is in progress.
- BOTH VCT level channels indicate 19 inches.
- The following indications are noted:
- BA Transfer Pump "A" is running.
- PW Pump "A" is running.
- FCV-113A, BA FLOW, OPEN.
- FCV-113B, BLENDED MU TO CHG SUCT, CLOSED.
- FCV-114A, PRIMARY WTR FLOW DILUTE MODE, OPEN.
- FCV-114B, BLENDED MU TO VCT, CLOSED.

- 45 seconds later:
- APP-003-D5, BA FLOW DEV alarm has illuminated.
- APP-003-E5, MAKEUP WATER DEYV alarm has illuminated.

o, Which ONE (1) of the following has caused the alarms and what actions, if any, are required to
S mitigate the event?

A. The Charging Pump suction has swapped to the RWST. No actions required. Ensure LCO
3.5.4, RWST OPERABILITY is met.

B. FCV-113B has failed CLOSED. Implement AOP-003, MALFUNCTION OF REACTOR
MAKEUP CONTROL.

C. The Charging Pump suction has swapped to the RWST. Implement AOP-003,
MALFUNCTION OF REACTOR MAKEUP CONTROL.

D. FCV-113B has failed CLOSED. Implement AOP-017, LOSS OF INSTRUMENT AIR.
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000022 A2.03 001/LOSS OF RX COOL MAKE/1/1/3.1/3.6/SRO/HIGH/43.5/NEW - 2008/A0P-003-002
Given the following:
- The plant is operating at 100% RTP.
- VCT makeup is in progress.
- BOTH VCT level channels indicate 19 inches.
- The following indications are noted:
- BA Transfer Pump "A" is running.
- PW Pump "A" is running.
- FCV-113A, BA FLOW, OPEN.
- FCV-113B, BLENDED MU TO CHG SUCT, CLOSED.
- FCV-114A, PRIMARY WTR FLOW DILUTE MODE, OPEN.
- FCV-114B, BLENDED MU TO VCT, CLOSED.

- 45 seconds later:
- APP-003-D5, BA FLOW DEV alarm has illuminated.
- APP-003-E5, MAKEUP WATER DEV alarm has illuminated.

Which ONE (1) of the following has caused the alarms and what actions, if any, are required to
mitigate the event?

A. The Charging Pump suction has swapped to the RWST. No actions required. Ensure LCO
3.5.4, RWST OPERABILITY is met.

B¥ FCV-113B has failed CLOSED. Implement AOP-003, MALFUNCTION OF REACTOR
MAKEUP CONTROL.

C. The Charging Pump suction has swapped to the RWST. Implement AOP-003,
MALFUNCTION OF REACTOR MAKEUP CONTROL.

D. FCV-113B has failed CLOSED. Implement AOP-017, LOSS OF INSTRUMENT AIR.



The correct answer is B.

A: Incorrect - Swapover setpoint is 12.5 inches. NO swapover should have occurred. Action is
appropriate for swapover on VCT low level.

B: Correct-  FCV-113B is the ONLY valve listed that is out of position. Since FCV-113B is
NOT operating as expected, AOP-003 is the correct procedure to use. VCT is
NOT at the swapover setpoint.

C: Incorrect - Swapover setpoint is 12.5 inches. NO swapover should have occurred. Action is
appropriate for swapover on VCT low level.

D: Incorrect - FCV-113B is the ONLY valve listed that is out of position. Since FCV-113B is
NOT operating as expected, AOP-003 is the correct procedure to use. AOP-017
is the appropriate procedure if air header pressure was low, but FCV-114A fails
CLOSED on a loss of instrument air.

Exam Question Number: 77

Reference: APP-003-D5 and E5; AOP-003, Pages 3 and 10, AOP-017, Page 3, ITS 3.5.4.

KA Statement: Ability to determine and interpret the following as they apply to the Loss of
Reactor Coolant Makeup: Failures of flow control valve or controller.

History: New - Written for HLC-08 NRC Exam.

SRO - Requires analysis of plant conditions and selection of mitigating procedure.

KA Name: LOSS OF RX COOL MAKE Tier/Group: 1
Importance Rating:  3.1/3.6 RO/SRO Level: SRO
Cognitive Level: HIGH 10CFR55.43 link: 435

Source: NEW - 2008 Learning Objective: AOP-003-002



APP-003-D5
ALARM

BAFLOW DEV  *** WILL REFLASH ***

AUTOMATIC ACTIONS

1. FCV-113B, BLENDED MU TO CHG SUCT, CLOSES

CAUSE

1. Improper blended makeup concentration

2. Improper Boric Acid Pump operation

3. Improper control of FCV-113A or positioner failure (B.A. flow)

4. Excessive AP across Boric Acid Filter

OBSERVATIONS

1. Boric Acid Flow (FR-113)

2. Position of FCV-113A

3. RCS Temperature (Tavg)

4, Reactor Power

ACTIONS

1. IF alarm is due to intentional operator action, THEN no other actions are necessary.

2 IF required, THEN verify Boric Acid makeup stopped.

3. IF the alarm is due to a Malfunction of Makeup Control, THEN Refer to AOP-003.

4 IF the alarm is due to low boron concentration, THEN take manual control of RCS makeup, as
required. , '

DEVICE/SETPOINTS

1. FC-113 /20.2 gpm (Alarm will activate 45 seconds after Boric Acid flow deviation of 0.2 gpm from

the controller setpoint.)

POSSIBLE PLANT EFFECTS

1. Inadvertent RCS dilution

2. Tavg-Tref Deviation alarm

REFERENCES

1. AOP-003, Malfunction of Reactor Makeup Control
2. CWD B-190628, Sheet 481, Cable X

APP-003 Rev. 37 Page 35 of 53
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APP-0083-E5

ALARM

MAKEUP WATER DEV

AUTOMATIC ACTIONS

1. DILUTE MODE: FCV-114B, BLENDED MU TO VCT, closes

2. ALT DILUTE MODE: FCV-113B, BLENDED MU TO CHG SUCT, AND FCV-114B, BLENDED MU
TO VCT, close

3. AUTO MODE: FCV-113B, BLENDED MU TO CHG SUCT, cloées

CAUSE

1. Improper control of FCV-114A or positioner failure (P.W. flow)

2. Inadequate flow from Primary Water Makeup Pumps

3. Measured PW flow is not within 5 gpm of set PW flow (45 sec. TD).

OBSERVATIONS

1. Primary Water Flow (FR-114)

2. Position of FCV-114A for Primary Water Flow

3. Primary Water Makeup Pumps operating

ACTIONS

1. IF alarm is due to intentional operator action, THEN no other actions are necessary.

2. IF the alarm is due to a Malfunction of Makeup Control, THEN Refer to AOP-003.

DEVICE/SETPOINTS

1. FC-114 /45 gpm

POSSIBLE PLANT EFFECTS

1. Overboration of RCS during blended makeup

REFERENCES

1. AOP-003, Malfunction of Reactor Makeup Control

2. CWD B-190628, Sheet 481, Cable Z

APP-003 Rev. 37 Page 43 of 53




Rev. 12

AOP-003 MALFUNCTION OF REACTOR MAKEUP CONTROL
Page 3 of 43
Purpoge and Entry Conditions
(Page 1 of 1)
1. PURPOSE

2. ENTRY CONDITIONS

- END -

The purpose of this procedure is to provide instructions in the
event of a malfunction of the Reactor Makeup Control System.

This procedure is entered upon VCT level OR makeup anomalies.




AOP-003

MALFUNCTION OF REACTOR MAKEUP CONTROL

Rev. 12

Page 10 of 43

STEP

INSTRUCTIONS RESPONSE NOT OBTAINED

19.

N

(CONTINUED)

e.

At the RTGB, Verify FCV-113B, —e. IF FCV-113B has failed, THEN

BLENDED MU TO CHG SUCT - OPEN

perform the following:

1) Place FCV-114B, BLENDED MU
TO VCT, Control Switch to

OPEN

2) Restart Automatic Makeup

As Follows:

a) Momentarily place the
RCS MAKEUP SYSTEM
Switch to STOP

b) Momentarily place the
RCS MAKEUP SYSTEM
Switch to START

c) Verify Automatic Makeup

ig initiated

d) Return to procedure and
step in effect

. Verify LCV-115A, VCT/HLDP TK

DIV Valve - CLOSED
(Positioned To The VCT)

. Go To Step 21




Rev. 35

AQP-017 LOSS OF INSTRUMENT AIR )
Page 3 of 61
Purpose and Entry Conditions
(Page 1 of 1)
1. PURPOSE

This procedure provides instructions in the event a loss of
Instrument Air occurs.

—>~2. ENTRY CONDITIONS

- 3.

Instrument Air Header pressure less than 85 psig.

=> b. Instrument Air System pipe break.

- END -




RWST

3.5.4
= 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.4 Refueling Water Storage Tank (RWST)
LCO 3.5.4 The RWST shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. RWST boron A.l Restore RWST to 8 hours
concentration not OPERABLE status.
~ Within Timits.
OR
RWST borated water
temperature not within
- Timits.
B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
c.2 Be in MODE 5. .36 hours
HBRSEP Unit No. 2 3.5-10 Amendment No. 176



HLC-08 NRC Written Exam

78. During Mid-Loop operations, the following indications and conditions are noted:

- RHR Pump "A" is operating, FCV-605, RHR HEAT EXCHANGER BYPASS is in AUTO.
- FI-605 indicates 3600 GPM and is oscillating + 100 GPM.

- RHR Pump discharge pressure is oscillating + 30 PSIG.

- RCS standpipes indicate -73 inches (RTGB) and -74 inches (LOCAL).

What conditions are causing the oscillations and the actions necessary to stabilize the RHR
system parameters?

The RHR Pump...

A. is in runout due to excessive flow. Reduce flow IAW GP-008, DRAINING THE REACTOR
COOLANT SYSTEM.

B. is cavitating due to limited suction and vortexing. Stop RHR Pump "A" IAW AOP-020,
LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING).

C. isin runout due to excessive flow. Stop RHR Pump "A" IAW GP-008.

D. is cavitating due to limited suction and vortexing. Reduce flow IAW AOP-020.

78



000025 A2.07 001/LOSS OF RHR/1/1/3.4/3.7/SRO/HIGH/43.5/NEW - 2008/A0OP-020-002
During Mid-Loop operations, the following indications and conditions are noted:

- RHR Pump "A" is operating, FCV-605, RHR HEAT EXCHANGER BYPASS is in AUTO.
- FI-605 indicates 3600 GPM and is oscillating + 100 GPM.

- RHR Pump discharge pressure is oscillating + 30 PSIG.

- RCS standpipes indicate -73 inches (RTGB) and -74 inches (LOCAL).

What conditions are causing the oscillations and the actions necessary to stabilize the RHR
system parameters?

The RHR Pump...

A. isin runout due to excessive flow. Reduce flow IAW GP-008, DRAINING THE REACTOR
COOLANT SYSTEM.

B¥ is cavitating due to limited suction and vortexing. Stop RHR Pump "A" IAW AQP-020,
LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING).

C. isin runout due to excessive flow. Stop RHR Pump "A" IAW GP-008.

D. is cavitating due to limited suction and vortexing. Reduce flow IAW AOP-020.

The correct answer is B.

A: Incorrect - Flow is NOT excessive, pump runout does NOT occur until greater than the
design flowrate of 3750 GPM, therefore reducing flow is NOT necessary.

B: Correct-  Standpipe levels indicate -73 inches, which is below the point where pump
cavitation is likely and is an entry condition for AOP-020. The first two steps of
AOP-020 direct stopping the RHR pumps if below -72 inches, with flow instability
or pump cavitation.

C: Incorrect - Flow is at the upper range , but NOT excessive or at runout conditions.

D: Incorrect - Standpipe levels indicate -73, which is below the point where pump cavitation is
likely and is an entry condition for AOP-020. The first two steps of AOP-020
direct stopping the RHR pumps if below -72 inches, with flow instability or pump
cavitation, not reducing flow. AOP-020 does NOT direct a reduction of flow.

Exam Question Number: 78

Reference: SD-003, RHR, Pages 22 and 23, Figure 1; AOP-020, Pages 3-4.

KA Statement: Ability to determine and interpret the following as they apply to the Loss of
Residual Heat Removal System: Pump Cavitation.

History: New - Written for HLC-08 NRC exam.

SRO - Requires analysis of plant conditions and selection of mitigating procedure.



KA Name:

Importance Rating;:

Cognitive Level:
Source:

LOSS OF RHR
3.4/3.7

HIGH

NEW - 2008

Tier/Group:
RO/SRO Level:
10CFR55.43 link:
Learning Objective:

1/1

SRO

43.5
AOP-020-002



SD-003 RESIDUAL HEAT REMOVAL SYSTEM

6.5

6.6

6.7

limits. The RHR System can be used to fast fill the Refueling Canal.

For fast fill of the refueling cavity, the RHR System is lined up for the RHR Pumps to
take suction from the RWST through Valves SI-862A and B. The reactor vessel head is
removed and used for shielding. The Refueling Canal is filled by pumping water from
the RWST into the system. The slow fill method uses the SI pumps through the RCS
hot leg.

In order to drain the Refueling Canal, the system will be lined up to take water from the
RCS hot leg through Valves RHR-750 and RHR-751 and pump it back to the RWST
through Valves SI-863A and B. When the level in the Refueling Canal is equal to a
prescribed value, the remainder of the water in the Refueling Canal will be removed by
draining to the Reactor Coolant Drain Tank and/or containment sump.

Reactor Coolant System/RHR Level Monitoring

During outage conditions when the RCS/RHR level is required to be maintained below
the vessel flange, the level is monitored by RCS Loop 2 & 3 standpipes in the
containment and L. T-403 and LT-404, which indicate level on the RTGB. This
monitored level range is from the vessel flange down to the upper core plate (-125").
The level at the center line of the RCS piping is -82 inches of water. If the level is
lowered below -72 inches, cavitation of the RHR Pumps is likely to occur. RHR pump
discharge pressure is monitored on the RTGB by PI-602A and PI-602B. Recent
Westinghouse studies have shown that vortexing could occur above -72 inches.

Initiation of an S Signal when aligned to the Injection Phase

In the event of a SI signal, the RHR pumps A and B will start and RHR-744 A and B
will open. The system will take suction from the RWST and circulate borated RWST
water through the recirc. lines until RCS pressure decreases to a point where RHR
pump shutoff head can force open the check valves to the RCS cold legs (~ 130 psig),
or until the operator secures the RHR system.

Precautions and Operational Limitations on RHR

* RCS temperature and pressure shall be less than 350°F and 375 psig before the
RHR System is put in service, and the RHR system will be removed from service
before RCS pressure and temperature are raised above these values.

e To prevent boiling the CCW liquid contained in an RHR HX, CCW flow should not
be isolated to an RHR HX when the temperature of the RHR System is greater than
200°F. (CR 95-00565)

Page 22 of 45 Revision 14
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SD-003

RESIDUAL HEAT REMOVAL SYSTEM

Neither RHR-750 nor RHR-751 will open unless the following conditions are
satisfied:

- The breakers for SI-862A & B and SI-863 A & B are closed.

- The control power switches for SI-862A & B and SI-863 A & B are in NORMAL.
- Valves SI-862A and B are closed.

- Valves SI-863A and B are closed.

- RCS pressure is less than 445 psig.

SI-862A & B, and SI-863A & B are interlocked so they cannot be opened unless the
RHR loop pressure is less than 210 psig.

When the Residual Heat Removal System is providing Core Cooling AND seal
injection flow is desired to maintain a positive AP across the Thermal Barrier of the
Reactor Coolant Pumps, letdown flow through HCV-142 and PCV-145 should be
maintained to provide makeup to the VCT.

When RHR-757C or RHR-757D is closed, 3,350 gpm flow, indicated on FI-605,
with one RHR pump running or 6,700 gpm flow with two RHR pumps running
shall not be exceeded, except as allowed/required by approved test procedures for
which flowrates on FI-605 may be as high as 3800 gpm for one pump or 7600
gpm for two pumps.

When both RHR-757C and RHR-757D are open, 3750 gpm total per running pump
as read from FI-605, FI-608A and FI-608B _shall not be exceeded, except as
allowed/required by approved test procedures for which total flowrates may be as
high as 4200 gpm for one pump or 8400 gpm for two pumps. '

When running RHR Pumps with SI-863A and/or SI-863B open, RHR-744A and
RHR-744B should be closed to prevent excessive RHR pump runout.

If CCW is not available to the RHR pump seal coolers, the RHR pumps shall not be
operated with pump discharge temperature greater than 135 °F. With CCW
available to the RHR pump seal coolers there is no time limit for running a single
pump with flow only through the heatup recirculation line. It will be necessary to
rotate the RHR pumps to avoid exceeding the 50°F AT limit between RHR loops as
stated in GP-007.

RHR pump flowrates of less than 2,800 gpm have been shown to increase pressure
and flow fluctuations and should be avoided when plant conditions permit. This
does not apply during recirculation operation. (ACR 91-078)

Page 23 of 45 Revision 14
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Rev. 29
AOP-020 LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING)
Page 3 of 107
STEP INSTRUCTIONS RESPONSE NOT OBTAINED
1. PURPOSE

This procedure provides the instructions necessary to mitigate the
loss of RHR in all conditions for which RHR can be aligned to
provide shutdown cooling. This includes loss of RHR cooling for
reasons such as RCS leakage, loss of power, loss of Service Water
or Component Cooling Water, RHR pump cavitation, and inadequate
RHR flow or abnormal reductions in RHR cooling.

This procedure is applicable in Modes 4, 5, and 6 when fuel is in
the vessel.

2. ENTRY CONDITIONS

Direct entry from any condition resulting in a loss of RHR

L pump(s), RHR pump cavitation, abnormal RHR flow or temperature
control, or excessive loss of RCS inventory while RHR is aligned
for shutdown cooling.

As directed by the following other procedures:

AOP-005, Radiation Monitoring System, when a low level in the
SFP exists due to an RCS leak with the SFP GATE VALVE open.

e AOP-014, Component Cooling Water System Malfunction, resulting
in stopping of the RHR Pumps while in CSD.

e AOP-016, Excessive Primary Plant Leakage, if less than 200°F
and leakage exceeds Charging Capacity.

o AOP-017, Loss Of Instrument Air, if the logs of Instrument Air
has affected core cooling while on RHR.

- END -




AOP-020

LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING)

Rev. 29

Page 4 of 107

STEP

INSTRUCTIONS

RESPONSE NOT OBTAINED

1.

—~ 2.

3.

Check RCS Level - LESS THAN
-72 INCHES (69% FULL RANGE RVLIS)

Verify BOTH RHR Pumps - STOPPED

Make PA Announcement For
Procedure Entry

IF RCS Level becomes lesg than
-72 inches (69% FULL RANGE
RVLIS), THEN verify BOTH RHR
Pumps stopped.

Go To Step 3.

NOTE

FRP-5.1 is NOT applicable for this event

unless directed by the CSFSTs.

4.

5.

From The RTGB, Verify Reactor
Tripped As Follows:

. REACTOR TRIP MAIN AND BYP -
OPEN

. Rod Position indication -
ZERO

. Rod Bottom lights -
ILLUMINATED

Check RCS Level - DECREASING:
. Pressurizer level
OR
. RCS loop standpipe level
OR
. RVLIS
OR

. Refueling Cavity Watch report

IF the reactor does NOT trip,
THEN dispatch an Operator to the
Rod Drive MG Set Room to Open
REACTOR TRIP BREAKERS A AND B.

IF either PZR PORV is failed
open due to loss of input from
PT-500 OR PT-501, THEN place the
associated LTOPP Arming Switch
to the NORMAL position.

IF the event does NOT involve a
loss of Inventory, THEN Go To
Section E, Loss Of RHR Flow Or
Temperature Control.

IF RHR Pumps have been stopped
due to loss of Inventory, THEN
Go To Step 6.




HLC-08 NRC Written Exam

79. Given the following:

- The plant is in MODE 3.

- The plant experiences a loss of 480V Bus E-1 and EDG "A" does NOT start.
- CCW Pump “C” breaker has tripped on overload.

- CCW Pump "A" is running.

Which ONE (1) of the following describes the required actions?

A. Enter LCO 3.7.6, COMPONENT COOLING WATER SYSTEM; Place the plant in MODE 5
within 72 hours.

B. Enter LCO 3.0.3; Place the plant in MODE 4 within 37 hours.

C. Enter LCO 3.7.6, COMPONENT COOLING WATER SYSTEM; Restore 1 CCW Train to
operable status within 72 hours.

D. Enter LCO 3.0.3; Place the plant in MODE 5 within 37 hours.

79



000026 G2.2.38 001/LOSS OF CCW/1/1/3.6/4.5/SRO/HIGH/43.1/NEW - 2008/CCW-012
Given the following:

- The plant is in MODE 3.

- The plant experiences a loss of 480V Bus E-1 and EDG "A" does NOT start.
- CCW Pump “C” breaker has tripped on overload.

- CCW Pump "A" is running.

Which ONE (1) of the following describes the required actions?

A. Enter LCO 3.7.6, COMPONENT COOLING WATER SYSTEM; Place the plant in MODE 5
within 72 hours.

B. Enter LCO 3.0.3; Place the plant in MODE 4 within 37 hours.

C. Enter LCO 3.7.6, COMPONENT COOLING WATER SYSTEM:; Restore 1 CCW Train to
operable status within 72 hours.

Dy Enter LCO 3.0.3; Place the plant in MODE 5 within 37 hours.

The correct answer is D.

A: Incorrect - LCO 3.7.6 is correct entry for a single train of CCW INOPERABLE. LCO 3.7.6
Condition A is actually to restore an OPERABLE train of CCW within 72 hours.

B: Incorrect - BOTH trains INOPERABLE therefore LCO 3.0.3 must be entered, but time to
get to MODE 4 is actually 13 hours, 37 hours is correct time to get to MODE 5.

C: Incorrect - LCO 3.7.6 is correct entry and action for a single train of CCW INOPERABLE.

D: Correct- CCW Pump "A" is powered from the DS Bus, which is NOT a credited
Safeguards power source. Both "B" and "C" Pumps are INOPERABLE and LCO
3.7.6 does NOT contain a condition for BOTH trains INOPERABLE, therefore
LCO 3.0.3 must be entered and the plant must be in MODE 5 in 37 hours.

Exam Question Number: 79

Reference: ITS 3.7.6; ITS 3.0.3, ITS 3.7.6 BD.

KA Statement: Knowledge of conditions and limitations in the facility license.

History: New - Written for HLC-08 NRC exam.

SRO - Analysis of current plant conditions and application of generic LCO requirements.

KA Name: LOSS OF CCW Tier/Group: 11
Importance Rating:  3.6/4.5 RO/SRO Level: SRO
Cognitive Level: HIGH I0CFR55.43 link:  43.1

Source: NEW - 2008 Learning Objective: CCW-012



CCW System

3.7.6
3.7 PLANT SYSTEMS
3.7.6 Component Cooling Water (CCW) System
LCO 3.7.6 Two CCW trains powered from emergency power supplies shall
be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION - REQUIRED ACTION COMPLETION TIME
A. One required CCW train |A.1  --c-vo--- NOTE---------
inoperable. Enter applicable
Conditions and
Required Actions of
LCO 3.4.6, "RCS
Loops —MODE 4," for
residual heat removal
loops made inoperable
- by CCW.
Restore required CCW | 72 hours
train to OPERABLE
status.
B. Required Action and B.1 Be in MODE 3. & hours
associated Completion
Time of Condition A AND
not met.
B.2 Be in MODE 5. 36 hours

HBRSEP Unit No. 2 3.7-16 Amendment No. 176



LCO Applicabilit
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1

LCOs shall be met during the MODES or other specified conditions
in the Applicability, except as provided in LCO 3.0.2 and 3.0.7.

LCO 3.0.2

Upon discovery of a failure to meet an LCO, the Required Actions
of the associated Conditions shall be met, except as provided
in LCO 3.0.5 and LCO 3.0.6.

If the LCO is met or is no Tonger applicable prior to expiration
of the specified Completion Time(s), completion of the Required
Action(s) is not required unless otherwise stated.

LCO 3.0.3

When an LCO is not met and the associated ACTIONS are not met,
an associated ACTION is not provided, or if directed by the
associated ACTIONS, the unit shall be placed in a MODE or other
specified condition in which the LCO is not applicable. Action
shall be initiated within 1 hour to place the unit, as applicable,
in:

a. MODE 3 within 7 hours:
b.  MODE 4 within 13 hours; and
c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual
Specifications.

Where corrective measures are completed that permit operation
in accordance with the LCO or ACTIONS, completion of the actions
required by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LCO 3.0.4

When an LCO 1is not met, entry into a MODE or other specified
condition in the Applicability shall only be made:

(continued)

HBRSEP Unit No. 2

3.0-1 Amendment No. 203



CCW System
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Component Cooling Water (CCW) System

BASES

BACKGROUND

The CCW System provides a heat sink for the removal of
process and operating heat from safety related components
during a Design Basis Accident (DBA) or transient. During
normal operation, the CCW System also provides this function
for various nonessential components, as well as the spent
fuel storage pool. The CCW System serves as a barrier to the
release of radioactive byﬁroducts between potentially
radioactive systems and the Service Water System, and thus
to the environment.

The CCW System consists of three pumps, two heat exchangers,
a supply and return header, a surge tank, and associated
piping, valves, and instrumentation. The “B” “cr

pumps are each powered by a separate_safety related bus.

The "A" CCW pump is powered by the nonsafety related
aéaTEEEEH-EEEEggﬁﬁ“b s. The surge tank accommodates changes
Tﬁ“WEféF‘VﬁTEﬁE‘?ﬁ‘Eﬁé system and ensures that sufficient
net positive suction head is available for the CCW pumps.

ATl CCW pumps automatically start on low pump discharge
header pressure. A1l CCW pumps in operation upon initiation
of a Safety Injection (SI) signal will continue to operate
as long as normal power is available. Upon loss of normal
power, the "B" and "C" CCW pumps are automatically loaded
onto the emergency diesel generator (EDG) buses as long as
an SI signal is not present. If a Containment Spray signal
occurs after the EDG Toading sequence has been completed,
the CCW pumps are stripped from the buses. The "B" and “C"
CCW pumps are not loaded onto the EDG buses as part of the
SI loading sequence, however, they are capable of manual
start when EDG loads allow.

Additional information on the design and operation of the
system, along with a 1ist of the components served, is
presented in the UFSAR, Section 9.2.2 (Ref. 1). The
principal safety related function of the CCW System is the
removal of decay heat from the reactor via the Residual Heat
Removal (RHR) System. This may be during a normal or post
accident cooldown and shutdown.

. (continued)

HBRSEP Unit No. 2

B 3.7-36 Revision No. 0



HLC-08 NRC Written Exam

80. Given the following:

The plant is in MODE 5 with RHR Pump "A" in service.

A loss of the Startup Transformer has occurred.

ALL equipment functioned as designed.

NO local actions have been performed.

The Instrument Air Header is depressurized.
- The crew has implemented AOP-017, LOSS OF INSTRUMENT AIR.

AOP-020, LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING)

What is the plant response and what actions are required to restore core cooling?
FCV-605, RHR BYPASS FLOW and HCV-758, RHR DISCH FLOW fail...

A. OPEN; AOP-017 performs ALL required actions.

B. OPEN; Perform AOP-020 and AOP-017 concurrently.

C. CLOSED; AOP-017 performs ALL required actions.
D

. CLOSED; Perform AOP-020 and AOP-017 concurrently.

80



000055 EA2.01 001/STATION BLACKOUT/1/1/3.4/3.7/SRO/HIGH/43.5/NEW - 2008/A0P-024-007
Given the following:

The plant is in MODE 5 with RHR Pump "A" in service.
A loss of the Startup Transformer has occurred.

ALL equipment functioned as designed.

NO local actions have been performed.

The Instrument Air Header is depressurized.
The crew has implemented AOP-017, LOSS OF INSTRUMENT AIR.

AOP-020, LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING)

What is the plant response and what actions are required to restore core cooling?
FCV-605, RHR BYPASS FLOW and HCV-758, RHR DISCH FLOW fail...

A. OPEN; AOP-017 performs ALL required actions.

B. OPEN; Perform AOP-020 and AOP-017 concurrently.

C. CLOSED; AOP-017 performs ALL required actions.

Dv CLOSED; Perform AOP-020 and AOP-017 concurrently.

The correct answer is D.

A: Incorrect - FCV-605 and HCV-758 both fail CLOSED on a loss of instrument air. AOP-017
will restore Instrument Air, but does NOT restart the non-running RHR pump.

B: Incorrect - FCV-605 and HCV-758 both fail CLOSED on a loss of instrument air. AOP-020
and AOP-017 must be used concurrently to restore core cooling. Correct
procedure, but incorrect failure of RHR valves.

C: Incorrect - FCV-605 and HCV-758 both fail CLOSED on a loss of instrument air, but
AOP-017 will NOT restart the non-running RHR pump.

D: Correct- FCV-605 and HCV-758 both fail CLOSED on a loss of instrument air, AOP-017
and AOP-020 must be used concurrently to restore IA and restart the RHR
pump because the Sl sequencer is defeated when in MODE 5.



Exam Question Number: 80
Reference: AOP-017, Pages 3 and 36; AOP-020, Pages 3, 4, 60-62..

KA Statement: Ability to determine or interpret the following as they apply to a Station Blackout:
Existing valve positioning on a loss of instrument air system.

History: New - Written for HLC-08 NRC Exam.

SRO - Requires analysis of plant conditions, prediction of subsequent failures during abnormal
and emergency plant conditions, selection of mitigating procedures.

KA Name: . STATION BLACKOUT Tier/Group: 11
Importance Rating:  3.4/3.7 RO/SRO Level: SRO
Cognitive Level: HIGH 10CFRS55.43 link:  43.5

Source: NEW - 2008 Learning Objective: AOP-024-007



Rev. 35

AOP-017 LOSS OF INSTRUMENT AIR
Page 3 of 61
Purpose and Entry Conditions
(Page 1 of 1)
1. PURPOSE

This procedure provides instructions in the event a loss of

Instrument Air occurs.

2. ENTRY CONDITIONS

a.

b.

Instrument Air Header pressure less than 85 psig.

Instrument Air System pipe break.

- END -




AOP-017 LOSS OF INSTRUMENT AIR

Rev. 35

Page 36 of 61

10.

11.

ATTACHMENT 1

MAJOR COMPONENTS AFFECTED BY LOSS OF IA

(Page 3 of 5)
Isolation Valve Seal Water System Cémponents FAIL POSITION
a. PCV-1922 A & B, IVSW AUTO HEADER ISOLs - OPEN
Main Steam System Components FAIL POSITION
a. MAIN STEAM ISOLATION VALVES - CLOSED
b. STEAM LINE PORVs - CLOSED
Primary Sample System Components FAIL POSITION
a. PS5-956 A through H, PRIMARY SAMPLE ISOLATIONS - CLOSED
Radiation Monitoring System Components FAIL POSITION
a. RMS-1,2,3 & 4, R-11/R-12 ISOL VALVES - CLOSED
Reactor Coolant System Components FAIL POSITION
a. PCV-455 A & B, PZR SPRAYS - CLOSED
b. RC-516 & 553, PRT TO GAS ANALYZER - CLOSED
c. RC-519 A & B, PW TO CV ISOs - CLOSED
d. RC-544, RV FLANGE LEAKOFF - QPEN
e. RC-550, PRT NITROGEN SUPPLY - CLOSED
Residual Heat Removal System Components FAIL POSITION
a. HCV-142, PURIFICATION FLOW - CLOSED
b. HCV-758, RHR HX DISCH FLOW - CLOSED

c. FCV-605, RHR HX BYPASS FLOW - CLOSED




Rev-. 29
AOP-020 LOSS OF RESIDUAL HEAT REMOVAL (SHUTDOWN COOLING)
' Page 3 of 107
STEP [ INSTRUCTIONS RESPONSE NOT OBTAINED
1. PURPQSE

This procedure provides the instructions necessary to mitigate the
loss of RHR in all conditions for which RHR can be aligned to
provide shutdown cooling. This includes losg of RHR cooling for
reasons such as RCS leakage, loss of power, loss of Service Water
or Component Cooling Water, RHR pump cavitation, and inadequate
RHR flow or abnormal reductions in RHR cooling.

This procedure is applicable in Modes 4, 5, and 6 when fuel is in
the vessel.

2. ENTRY CONDITIONS

Direct entry from any condition resulting in a loss of RHR

pump (s), RHR pump cavitation, abnormal RHR flow or temperature
control, or excessive loss of RCS inventory while RHR is aligned
for shutdown cooling.

As directed by the following other procedures:

. AQOP-005, R