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- One-line diagram of power supplies to logic circuits.

K/A MATCH ANALYSIS

The question tests the candidate's knowledge of the two power supplies to the Rod

Control Logic and Power cabinets.

EXPLANATION OF REQUIRED KNOWI EDGE

The candidate must recall where the power source originates for the power supplies in
the Rod Control Logic and Power cabinets. The source is the same for both cabinets,
however the power supply output voltages are different from the cabinets. The primary
source comes from the output of the MG sets. A single phase of the 260 VAC MG Set
output is transformed and regulated to 120 VAC, which splits and feeds both cabinets.
The second source comes from the 120 VAC Regulated Instrument Bus NYS, breaker

27, which also splits and feeds both cabinets. Reference one-line drawing
1X30-AA-GOSA and lesson plan simplified one-line V-LO-PP-27101, slide 32.

ANSWER /| DISTRACTOR ANALYSIS
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1. 001K2.03 001/LOIT/RO/M/F 2.7/3.1/001K2.03/LO-TA-27008///

Given the following:
- Unit 1 is at 100% reactor power.
Which one of the following completes the following statement?

The Rod Control Logic Cabinet is energized from _ (1) __or _ (2)__.

_(_— _()_

A. Vital 125 VDC Panel Vital 120 VAC Panel
(1AD11) (1AY1A)
B. Vital 125 VDC Panel Regulated 120 VAC Instrument Panel
(1AD11) (1INYS)
C. 1A MG Set via a Vital 120 VAC Panel
120 VAC transformer (1AY1A)
Dy 1A MG Set via a Regulated 120 VAC Instrument Panel
120 VAC transformer (TNYS)
KIA
001 Control Rod Drive System
K2.03 Knowledge of bus power supplies to the following:

- One-line diagram of power supplies to logic circuits.

K/A MATCH ANALYSIS

The question tests the candidate's knowledge of the two power supplies to the Rod
Control Logic and Power cabinets.

EXPLANATION OF REQUIRED KNOWLEDGE

The candidate must recall where the power source originates for the power supplies in
the Rod Control Logic and Power cabinets. The source is the same for both cabinets,
however the power supply output voltages are different from the cabinets. The primary
source comes from the output of the MG sets. A single phase of the 260 VAC MG Set
output is transformed and regulated to 120 VAC, which splits and feeds both cabinets.
The second source comes from the 120 VAC Regulated Instrument Bus NYS, breaker
27, which also splits and feeds both cabinets. Reference one-line drawing
1X3D-AA-GO05A and lesson plan simplified one-line V-LO-PP-27101, slide 32.

ANSWER / DISTRACTOR ANALYSIS
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A. Incorrect. Plausible. The first part is incorrect. The Logic and Power cabinets are
powered from the MG Sets and 1NYS-27 only. However, AD11
is a common 125 VDC feed to many safety-related components
and bistables. AD11 is the control power supply to the 'A'
RTBs. Additionally, the Rod Control MG Set Controllers are
powered from non-1E 125 VDC. A candidate without specific
knowledge of the rod control system could find it reasonable for
the cabinets to be powered from the same source as the MG
Set controllers or the reactor trip breakers.

The second part is incorrect. The Logic and Power cabinets are
powered from the MG Sets and 1NYS-27 only. However, AY1A
is the primary power feed to the SSPS logic bays. A candidate
without specific knowledge of the rod control system could find
it reasonable for the cabinets to also be powered from the 120
VAC Vital panel which is fed from AD1, especially if the
candidate knows that rod control utilizes both DC and AC
power.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.

The second part is correct. The Logic and Power cabinets are
powered from the MG Sets and 1NYS-27.

C. Incorrect. Plausible. The first part is correct. The Logic and Power cabinets are
powered from the MG Sets and 1NYS-27.

The second part is incorrect. The Logic and Power cabinets are
powered from the MG Sets and 1NYS-27 only. However, AY1A
is the primary power feed to the SSPS logic bays. A candidate
without specific knowledge of the rod control system could find
it reasonable for the cabinets to also be powered from this
common control related power supply.

D. Correct. Both parts are correct. The control and logic cabinets are

powered from the MG set 260 VAC output via a 260/120 VAC
transformer.
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1. 003A3.04 001/LOIT AND LOCT/RO/C/A 3.6/3.6/003A3.04/LO-PP-28103-03//

Initial condition:
- Unit 1 is at 8% reactor power.
Current condition:
- 1NAA de-energizes due to a fault on the bus.
Which one of the following completes the following statement?
When conditions stabilize, _ (1) __ flow on 1FI-414, RCS Flow Loop 1 will be observed,
and

the reactor __ (2) _ automatically trip due to the event.

_(_— _(2)_

A ~113% will

B. ~113% will NOT

C. ~6% will

Dv ~6% will NOT

K/IA

003 Reactor Coolant Pump

A3.04 Ability to monitor automatic operation of the RCPS, including:
RCS flow.

K/A MATCH ANALYSIS

The question requires the candidate to monitor the status of the RCPs following
undervoltage on a 13.8 kV bus and determine which RCS loops will still have flow.

EXPLANATION OF REQUIRED KNOWLEDGE

Above P-7 (10% NI), RCPs will trip on an underfrequency signal. The actuation of the
undervoltage signal blocks the underfrequency relays to prevent all RCPs from tripping
when voltage is lost on a single bus. Therefore, only two RCPs will be affected.

RCPs 1 and 3 are supplied by 13.8KV bus NAA, RCPs 2 and 4 are supplied by NAB.

Above P-7 and below P-8 (48% NI), loss of flow in two RCS loops will result in an
automatic reactor trip. At 48% and above, a loss of flow in a single loop would result in
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an automatic reactor trip.

RCPs normally indicate approximately 106% flow while in operation at NOPT. Once
RCPs trip and reverse flow stabilizes, running RCPs indicate approximately 113% due
to decreased backpressure and increased flow in the loops. The tripped RCPs indicate
approximately 6% flow due to backflow in the loop.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. 1NAA feeds RCPs 1 & 3 and 6% flow
would be observed. However, RCP power supplies are easily
confused. If the candidate gets the two buses confused, RCPs
28&4 would be assumed to remain in operation and this choice
would be correct.

The second part is incorrect. Nl's are indicating less than the
P-7 setpoint so the "at power trips" are not enabled and a loss
of two RCPs will not result in an automatic reactor trip.
However, if reactor power was greater than or equal to 10%, the
reactor would trip.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. NlI's are indicating less than the P-7
setpoint so the "at power trips" are not enabled and a loss of
two RCPs will not result in an automatic reactor trip.

C. Incorrect. Plausible. The first part is correct. Bus 1NAA powers RCPs 1&3. The
tripped RCPs indicate approximately 6% flow due to backflow in
the loops.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
003A3.04
3.6/3.6

13503A-1 Rev 7.2 page 33
1X3D-AA-CO1A Rev 23.0
1X6AA02-00229 Rev 1.0

None

LO-PP-16401-09 - Describe the following for the RCP
supply breakers:
a. Breaker arrangement
b. Power supply for each pump
c. Protection features
LO-PP-28103-03 - List all reactor trip set points,
coincidences, permissives, and blocks.

NEW
C/A
41.7/45.5

None

You have completed the test!
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A d B . . P d Versi
JB. Stanley Vogtle Electric Generating Plant 2\ 13503A1 72
Effective Date TRAIN A REACTOR CONTROL SOLID-STATE PROTECTION | Page Number
6/21/13 SYSTEM 33 of 38
ATTACHMENT C Sheet 1 of 6

PERMISSIVES, CONTROL INTERLOCKS, REACTOR TRIPS AND ESF ACTUATIONS

PERMISSIVES
Permissive Setpoint/Coincidence Function
P-4 Train related Rx trip & Trips Main Turbine
Bypass breaker open Train A - mechanical
Train B - electrical
FWI if Lo Tavg (2/4 < 564 °F) present
Seals in FWI if caused by Sl or P-14 (Hi Hi Level)
Must be present to block auto Sl after Sl reset.
P-4 Train A arms Steam Dumps
P-4 Train B swaps Steam Dumps to plant trip controller
P-6 1/2 IR Detectors > 2.0 E -5 Allows manual block of SR High ¢ trip
% Rx Power
P-7 P-10 (2/4 PR Nls > 10% Unblocks "At Power" Trips
Rx power) or Przr Low Pressure
P-13 (PT-505 or 506 > Przr High Level
10% turbine power) RCS Two Loop Low Flow
RCP UF
RCP UV
P-8 2/4 PR NIS > 48% Rx power Enables Single Loop Low Flow Rx Trip
P-9 2/4 PR NIS > 40% Rx power Enables Turbine trip Rx trip
P-10 2/4 PR NIS > 10% Rx power Auto block of SR High ¢ trip
Enables P-7
Allows manual block of IR rod stop and Hi ¢ trip
Allows manual block of PR Hi ¢ trip Lo Setpoint
P-11 2/3 Przr Pressure channels Auto enables Lo Przr Press Sl & Lo Steamline Press
<2000 psig SI/SLI & sends signal to open Accum Isolation
Valves when P-11
resets. P-11 allows operator to block PRZR & Steamline
low pressure Sl & SLI. Also activates "Not Full Open"
annunciators for Accumulator MOVs (ALB16; A5, B5, C5 &
D5) and HV-8806; (ALB16 EQ3).
P-12 2/4 NR Tavg < 550 °F Interlocks Steam Dumps closed ( Cooldown Dump
Valves PV-507A, B & C) may be reopened by use of
Bypass Interlock switches)
P-13 1/2 Turbine Impulse channels > Enables P-7
10%
P-14 2/4 NR SG Level channels > 82% Actuates FWI
Actuates MFP and Main Turbine trip

Printed September 6, 2013 at 15:12
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1. 004K6.09 001/LOIT/RO/C/A - 2.8/3.1/004K6.09/LO-PP-09100-03///

Initial conditions:
- Unit 1 is at 100% reactor power.
- VCT level is 50%.
- VCT makeup control is in AUTO.
Current condition:
- VCT level transmitter, 1LT-112, fails HIGH.

Assuming no operator action, which one of the following completes the following
statements?

VCT Divert Valve, 1LV-112A, is aligned to the __ (1)__

If actual VCT level lowers to 29%, automatic makeup _ (2) __ occur.

—(_ _(2)_

A. PRT will

B. PRT will NOT

C. RHUT will

Dv RHUT will NOT

K/IA

004 Chemical Volume Control System (CVCS):

K6.09 Knowledge of the effect of a loss or malfunction on the following

CVCS components:
- Purpose of VCT divert valve.

K/A MATCH ANALYSIS

The question addresses the effect of a failure of VCT Level Transmitter LT-112A (which
results in the VCT divert valve aligning to the HUT), and the effect the transmitter failure
will have on automatic VCT makeup.

EXPLANATION OF REQUIRED KNOWLEDGE

Letdown Divert valve LV-112A is controlled by both LT-185 and LT-112. Per ARP
17007-1 ALBO7-EOQ5, LV-112A will divert to the HUT if in AUTO and VCT level is >97%
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on LT-112, or modulate to the HUT if LT-185 is greater than the setpoint on PIC-185
(normally 87%).

Per ARP 17007-1, annunciator ALBO7-E05 automatic makeup starts when LT-112
indicates <30% and stops when LT-112 is >50%. With LT-112 failed failed high,
automakeup will not start regardless of actual VCT level as sensed by LT-185.
Furthermore, the automatic swap-over to the RWST suctions will not occur since only
one transmitter will indicate less than 5.7%. CCPs will eventually cavitate without
manual operator action.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. Per 17007-1, LT-112 >97% level will
result in LV-112A tripping to the HUT position. However, all
relief and divert valves in the letdown system are directed to
either the PRT or the HUT based on location. A candidate with
insufficient knowledge of the VCT level control circuit may
assume that flow would be diverted to the PRT since this is the
more common location within letdown.

The second part is incorrect. LT-0112 transmitter has failed
high. Per ARP 17007-1, LT-112 will never indicate <30% and
therefore auto makeup will not start. However, a candidate with
insufficient knowledge of the VCT auto makeup control circuit
may believe VCT makeup is controlled by LT-185, or both
LT-185 and LT-112, and assume VCT makeup will not be
affected.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. LT-0112 transmitter has failed high.
Per ARP 17007-1, LT-112 will never indicate <30% and

therefore auto makeup will not start.

C. Incorrect. Plausible. The first part is correct. Per 17007-1, LT-112 >97% level will
result in LV-112A tripping open to the HUT position.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first choice of part C above.

The second part is correct. See the second part of choice B
above.
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Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
004K6.09
2.8/3.1

17007-1/2 Rev 29.1

1X4DB115 Rev 34.0

LO-PP-09100 CVCS Letdown (pages 113 and 129 in
particular)

None

LO-PP-09100-03 State the purpose and describe the
control signals, setpoints, and any
interlocks for the following:

b. VCT divert valve, LV-112A

LO-PP-09300-05 Describe the automatic control functions
for the Reactor Makeup Control System
components during:

a. automatic makeup to the VCT

BANK
C/A

41.7145.7

You have completed the test!
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Procedure Version

Vogtle Electric Generating Plant A 17007-1 291

J.B. Stanley
Effective  Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number
07/25/2012 1A2 ON MCB 41 of 51
WINDOW EO05
ORIGIN SETPOINT
VCT
1-LT-0112 92% HI HI/LO LEVEL
1-LT-0185 20% LO
1.0 PROBABLE CAUSE

1.

2.

High level:

a. Volume Control Tank (VCT)/Hold-up Tank (HUT) Divert Valve
1-LV-0112A malfunction OR aligned to the VCT position,

b. VCT makeup greater than charging flow.
Low level:

a. Makeup Control NOT in automatic,

b. VCT/HUT Divert Valve 1-LV-0112A malfunction OR aligned to the

Recycle Holdup Tank position,

C. System leak.

Printed September 9, 2013 at 14:15




A ved B . . P du Versi
J'B. Stanley Vogtle Electric Generating Plant A 170071 291
Effective _Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number
07/25/2012 1A2 ON MCB 42 of 51
WINDOW EQ05
(Continued)
2.0 AUTOMATIC ACTIONS
NOTE

VCT automatic makeup should have started at 30 percent or stopped at 50
percent.

1. Letdown flow diverts to the HUT WHEN 1-HS-0112A is in AUTO with VCT
high level of 97 percent.

2. Charging Pump suction auto swaps to the Refueling Water Storage Tank
(RWST) upon a Lo-Lo VCT level of 5.7 percent.

3. A summary of instrument setpoints associated with the VCT levels
include:

LI-0112 VCT LEVEL | LI-0185

Trip open 112A 97% Modulate 112A full divert (if LIC-0185

pot @8.70)

Hi level alarm 92%

112A Trip Open signal | 87% 112A starts to divert (if LIC-0185 pot

Resets @38.70)

Auto Makeup stops 50%

Auto Makeup starts 30%

Low level alarm 20% Low level alarm

RWST auto swapover

5.7%(2 of 2)

RWST auto swapover

Printed September 9, 2013 at 14:15
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Approved By Procedure Version

J.B. Stanley Vogtle Electric Generating Plant A 17007-1 291

Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number
07/25/2012 1A2 ON MCB 43 of 51
3.0 INITIAL OPERATOR ACTIONS

1. Check VCT level using 1-LI-0185 on the QMCB AND compare to
1-LI-0112 on the IPC OR on Trend Recorder XR-40053.

2. IF equipment failure is indicated by EITHER LT-0185 OR LT-0112 failed
high, perform the following:

a. Place 1HS-112A to the VCT position.

NOTE
Pump cavitation may be indicated by fluctuating discharge pressure and/or
erratic flow. |
b. Monitor charging pump(s) for signs of cavitation. |IF cavitation is

observed:
(1) Isolate letdown,
(2)  Stop any running charging pumps,
(3) Initiate 18007-C Section B.
C. Initiate Manual VCT Makeup per 13009-C.
d. Contact maintenance to initiate repairs.

3. IF level is low AND makeup is lost, initiate 18007-C, "Chemical And
Volume Control System Malfunction."

4. IF level is low due to system leakage, initiate 18004-C, ”Reactor Coolant
System Leakage.”
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J'B. Stanley Vogtle Electric Generating Plant A 170071 291

Effective Dato ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number

07/25/2012 1A2 ON MCB 44 of 51
WINDOW EQ05
(Continued)

4.0 SUBSEQUENT OPERATOR ACTIONS

1. IE VCT level is high:

a. Stop Makeup,

b. Divert letdown flow to the Recycle Holdup Tank (HUT position)
using 1-HS-0112A on the QMCB,

C. Operate makeup per 13009-1, "CVCS Reactor Makeup Control

System."
2. IFE equipment failure is indicated, initiate maintenance as required.
3. IE an operating charging pump fails due to suspected gas binding

(fluctuating discharge pressure AND flow), THEN the standby pump
SHALL NOT be started UNTIL the cause of the gas binding is understood
AND all effected piping and components have been vented.

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCES: 1X4DB115, 1X4DB116-1, 1X3D-BD-C02E, 1X6AU01-184, PLS,
1X5DT0012
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1. 005A2.02 001/LOIT AND LOCT/RO/C/A 3.5/3.7/005A2.02/LO-TA-60007///

Initial conditions:

Unit 1 is in Mode 5 with solid plant conditions.
RHR Train 'B' is in service aligned to low pressure letdown.
RHR Train 'A' is in standby.

- CCP'A'is in service.

Current condition:

- Instrument air header depressurizes due to an air line break.

Which one of the following completes the following statements?

With no operator action, RCS pressure will __ (1) _

Per 18028-C, "Loss of Instrument Air," to mitigate the pressure transient the crew will
stopthe _ (2)_ pump.

_(_— _(2)_

A. increase RHR

By increase charging

C. decrease RHR

D. decrease charging

KIA

005 Residual Heat Removal

A2.02 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:
Pressure transient protection during cold shutdown.

K/A MATCH ANALYSIS

(a) The question requires the candidate to predict the pressure transient caused by a
malfunction of the RHR system from an instrument air loss during cold shutdown
conditions with the primary "water solid".

(b) The question then requires the candidate to utilize Abnormal Operating Procedure
(AOP) guidance to control/mitigate the resulting pressure transient.

Wednesday, February 26, 2014 9:14:14 AM




EXPLANATION OF REQUIRED KNOWLEDGE

The candidate is required to recall the failure modes of RHR letdown valves, RHR outlet
and bypass valves, and Charging flow control valves.

The candidate is required to integrate failure modes against plant response, including
contradictory responses from RHR and Charging.

The candidate is required to recall AOP response for loss of instrument air in lower
modes with the plant in a solid condition.

Narrative of Response:

A loss of instrument air will cause RHR low pressure letdown flow control valve HV-128
to fail closed, resulting in a loss of letdown flow. Simultaneously, charging flow control
valve FV-121 will fail open resulting in maximum charging flow (>150 gpm). In a solid
plant condition, pressure will increase rapidly until the RHR suction reliefs lift at 450
psig. Per AOP 18028-C guidance on steps B3 and B4, all charging pumps will be
stopped.

Additionally, the RHR outlet valve will fail open and the bypass valve will fail closed,
resulting in maximum RHR flow with maximum cooling. In a solid plant condition, the
pressure increase from the charging flow with no letdown has a far greater magnitude
than the pressure reduction from the increased cooling (1 degree F is approximately
100 psig). In accordance with AOP18028-C guidance on steps B7 thru B9, the one
running RHR pump will NOT be stopped, and instead an operator will be dispatched to
the pump discharge valve to limit the cooldown.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. A loss of instrument air will result in
RHR low pressure letdown flow control valve HV-128 failing
closed, resulting in a loss of letdown flow. Simultaneously,
charging flow control valve FV-121 will fail open resulting in
maximum charging flow (>150 gpm). In a solid plant condition,
pressure will increase rapidly until the RHR suction reliefs lift at
450 psig to control pressure

The second part is incorrect. Step B9 will not stop the RHR
pump and instead will throttle the discharge flow. The distractor
is plausible since the candidate may not consider the loss of
letdown and increase in charging flow, and only consider the
RHR flow and cooling increase. As such, 18028 step B9.b
gives direction to stop an RHR pump.

B. Correct. The first part is correct. See the first part of choice A above.
The second part is correct. Per AOP 18028-C guidance on
steps B3 and B4, if the RCS is solid, all charging pumps will be
stopped.

C. Incorrect. Plausible. The first part is incorrect. The pressure increase caused by a
Wednesday, February 26, 2014 9:14:15 AM 2



loss of letdown and max rate charging is significantly greater
than the pressure reduction caused by an increase in RHR
cooling. However, if the candidate does not consider the loss of
letdown and max charging and only considers the increase in
RHR flow and cooling, then RCS pressure would be expected
to decrease due to density changes from the cooldown.

The second part is incorrect. AOP 18028-C does not give
direction to stop the last RHR pump. 18028-C step B9.b. gives
direction to stop AN RHR pump. To a novice operator, this
direction may seem to be consistent with a pressure decrease
caused by excessive cooling.

D. Incorrect. Plausible. The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
005A2.02
3.5/3.7

AOP 18028-C Rev 26.2
P&ID 1X4DB114 Rev 41.0
P&ID 1X4DB116-1 Rev 50.0
P&ID 1X4DB122 Rev 51.0

None

LO-LP-60321-08 Describe the effects on RCS pressure due
to a loss of instrument air while solid on
RHR.
LO-LP-60321-05 Describe why the RHR pump discharge
should not be fully closed while throttling
RHR flow to maintain RCS temperature
during a loss of instrument air when in
modes 4, 5, or 6.
LO-LP-60321-11 Given the entire AOP, describe:
a. Purpose of selected steps
b. How and why the step is being
performed
c. Expected response of the
plant/parameter(s) for the step
LO-TA-60007 Respond to a Loss of Instrument Air per
18028-C

NEW

C/A

41.5/43.5/45.3/45.13

You have completed the test!
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Approved By

Procedure Number Rev

JB Stanley Vogtle Electric Generating Plant 18028-C 26.2
Date Approved Page Number
09/23/09 LOSS OF INSTRUMENT AIR 29 of 31
ATTACHMENT B Sheet 5 of 7
LOSS OF INSTRUMENT AIR IN MODES 4, 5, OR 6
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__B1.  Check Instrument Air supply header __B1. Goto Step B12.
pressure on PI1-9361 - LESS THAN
100 PSIG.
__B2. IE atemporary air compressor is

connected to the Service Air Header.
Perform Attachment C while
continuing with Attachment B.

Loss of instrument air will cause CHARGING LINE CONTROL FV-0121 and SEAL FLOW
CONTROL HV-0182 to fail open.

CAUTION

__BS.

__B4.

*B5.

Check RCS inventory — SOLID. B3. Perform the following:

__a. |E needed to maintain RCS
level,
THEN establish safety grade
charging by initiating 13006,
CHEMICAL AND VOLUME
CONTROL SYSTEM.

__b. Go to Step B6.
Trip all charging pumps.
Monitor No. 1 seal leakoff

temperature and flow until
charging pump is restarted.
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Approved By Procedure Number Rev

JB Stanley Vogtle Electric Generating Plant 18028-C 26.2
Date Approved Page Number
09/23/09 LOSS OF INSTRUMENT AIR 23 of 31
ATTACHMENT B Sheet 6 of 7
LOSS OF INSTRUMENT AIR IN MODES 4, 5, OR 6
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
CAUTION

Loss of instrument air pressure will cause the RHR HX outlet valves to fail full open and the
HX bypass valves to fail fully closed.

__B6. Check plant Mode - MODE 4 OR __B6. Suspend all fuel movement.
MODE 5.

__ B7. Check RCS temperatures — B7. Perform the following:
LOWERING.

a. Control temperature using
ARVs.

b. IF ARVs NOT available,
THEN stop all but one RCP.

*B8. Check RCS cooldown rate - *B8. Perform the following:
GREATER THAN 100°F/HR.

a. Monitor cooldown rate.

b. |IF cooldown rate can NOT
be maintained less than
100°F/hr,

THEN perform Step B9.

c. Go to Step B10.
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Approved By

Procedure Number Rev

JB Stanley Vogtle Electric Generating Plant 18028-C 26.2

Date Approved Page Number

09/23/09 LOSS OF INSTRUMENT AIR 24 of 31
ATTACHMENT B Sheet 7 of 7

ACTION/EXPECTED RESPONSE

LOSS OF INSTRUMENT AIR IN MODES 4, 5, OR 6

RESPONSE NOT OBTAINED

NOTE

A key will be necessary to unlock 1205-U6-019 (Train A) or 1205-U6-020 (Train B).

*B9. Control RCS cooldown:

Check RHR pump status - TWO __a. Goto Step B9.c.

PUMPS RUNNING.

__b. Stop one RHR pump.
__c. Dispatch an operator to establish
communications at the in service
RHR heat exchanger inlet valve
and local flow indicator:
UNIT 1 UNIT 2
1-1204-U6-019 | 2-1204-U6-019
TRAIN A | 1-FIS-0610 2-FIS-0610
(AB-C122) (AB-C38)
1-1204-U6-020 | 2-1204-U6-020
TRAIN B | 1-FIS-0611 2-FI1S-0611
(AB-C92) (AB-C27)

" Step 9 continued on next page

Printed September 9, 2013 at 16:16



ExamBank1
Highlight

ExamBank1
Highlight


Approved By

Procedure Number Rev

JB Stanley Vogtle Electric Generating Plant 18028-C 26.2

09/23/09

Date Approved LOSS OF INSTRUMENT AIR

Page Number

25 of 31

ACTION/EXPECTED RESPONSE

d. Unlock and throttle
1205-U6-019 (Train A) or
1205-U6-020 (Train B) to
maintain:

o RHRflow rate - GREATER
THAN 750 GPM.

e RCS cooldown rate - LESS
THAN 100°F/HR.

e CCW temperature at RHR
HXs - LESS THAN 195°F.

[ALB61-A01 NSCW CCW
ACCW TRAIN A TEMP
ALARM extinguished.]

[ALB61-A02 NSCW CCW
ACCW TRAIN B TEMP
ALARM extinguished].

__*B10. Check Instrument Air header
pressure - REMAINS GREATER
THAN 70 PSIG.

B11. Check main turbine turning gear —
ENGAGED.

ATTACHMENT B
LOSS OF INSTRUMENT AIR IN MODES 4, 5, OR 6

Sheet 8 of 7

RESPONSE NOT OBTAINED

__*B10.

B11.

Dispatch an operator to close
Turbine Building Instrument Air
isolation valve:

UNIT 1:  1-2420-U4-512
(TB-1-TE12)

UNIT 2:  2-2420-U4-512
(TB-1-TE10)

Engage turning gear if necessary
by initiating 13800, MAIN
TURBINE OPERATION.
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- 1A X s —— > WATER INLET TEMPERATURE 9. BOTTOM OF STANDPIPE 31 TO 34 FEET ABOVE CONNECTION TO NO. 3 SEAL.
32— =
" o Whs TEMPERATURE_ELEMENT TEO172 | TEO170 | TEO168 | TEO166 10. TOP OF LOOP TO RISE 6 INCHES ABOVE NO. 2 SEAL LEAKOFF CONNECTION;
1 7 34— RCDT |-LOWER BEARING WATER & NO. 1 SEAL SLOPE PIPING DOWNWARD THROUGH RUN TO RCDT. LOCATE CHECK VALVE AT
2 N2 35— WATER INLET TEMPERATURE LEVEL OF RCDT
3 | 3 TEMPERATURE_ELEMENT TE0173 | TEOT71 TE0169 TE0167 11. VALVE SHOWN IS FOR LOOP ONE; VALVES IN OTHER LOOPS WILL USE THE
4 } 0% e O NO. 1 SEAL AP APPROPRIATE RCP SEAL STANDPIPE INSTRUMENTATION FOR THAT LOOP.
1SS 0SS I_, [ggPDﬁg\'Lf ?ﬁ%g)%CTBRTPﬁgO[';m{";gMP DIFFERENTIAL PRESS TRANSMITTER | PDT0153 | PDT0752 | PDT0T51 | PDT0150 ] 12- A _PORTION OF THE SYSTEM IS SUSPECTED TO CAUSE STRESS CORROSION
—(025-374 (X=255) - AL - DIFFERENTIAL PRESS INDICATOR bi0155 T Poio15 T PD07151 T POIO1S0 CRACKING. REFER TO THE APPLICABLE DESIGN DRAWING AND PIPING MATERIAL
(048-3/4 r 3 CLASSIFICATIONS FOR MATERIAL AND HEAT TREATMENT REQUIREMENTS.
(049-3/4 LABY T T_PUMP @ & & CONTROLLED LEAKAGE LO RANGE 13. CLAMPED TO PIPE SURFACE.
(050 RINTH |["1-1201-P6-001 (1 Yo LY Y FLOW ELEMENT FE0157 FE0156 FE0O155 FEO154
m SEAL_I| 1-1201-P6-002 (2 Zz Zz Z 14. FURNISHED WITH REACTOR VESSEL HEAD.
) 1-1201-P6-003 (3) ~NOTE 3 /" =<qMcB | z5g z3g zSg | —FLOW TRANSMITTER F10157 F10156 FT0155 FTo154 15. SLOPE PIPING DOWNWARD FROM THIS POINT TO ASSURE O PSIG BACK
X — pun|i. 1212312R8-393 v | 83= 832 832 [__FLOW INDICATOR (DUAL METER) FIO156A | FI0156B | FIO154A | FIO154B " PReesURE N e e, FEAY
(3)X=48D ) N b 58a 58a 58a CONTROLLED LEAKAGE HI RANGE
V[ (2 N B°g g°g g2°g 16. PROVIDE 12" REMOVABLE SPOOL.
06 £x3 2xS 23 FLOW_TRANSMITTER FT0161 FT0160 FT0159 FT0158
&=22D 4 (&= £0° o7 0 FLOW INDICATOR (DUAL METER) FIO160A | FI0160B | FI0158A | FI01588 | '7- FOR TYPICAL DETAIL, SEE STD. DWG. AX4DDOCO.
CI6nS 323 383 323 [ RCP_SEAL STAND PIPE LEVEL 18. INSTRUMENTS PT-15214 AND PT-15215 ARE TO BE ABANDONED IN PLACE.
AR f'@ (4)&=51) hes hes Hes [ LEVEL SWITCH (SUPPLY) LSHLOT81 | LSHLO180 | LSHLO179 | LSHLO178 ELECTRICAL CONNECTION IS NOT REQUIRED.
:) v v LEVEL VALVE V0181 V0180 V0179 LVO178 19. LOOP DIAGRAMS 1X5DV239 AND 1X5DV240 ARE VOIDED.
Rl SOLENOID VALVE Y0181 Y0180 Y0178 Y0178 REFER TO WESTINGHOUSE FLOW DIAGRAMS, DRAWINGS NO. 1094E70
RNt [X=360 E“g v HAND_SWITCH HSO181 | HS0180 | HS0179 | HS0178 SHEET 1 OF 4, AND 1094E69 SHEET 2 OF 2.
Beee -~ X=062 NO. 2 SEAL LEAKOFF 20. VACUUM CONNECTION FOR REACTOR COOLANT VACUUM REFILL SYSTEM.
AN &l O\ O\ 3 L
h g 2 N D n & LEAKOFF_FLOW ELEMENT FE0194 FE0193 FE0192 | FEO191 21, SOLENOIDS VALVES ARE PROJECT CLASSIFICATION 11J. SAFETY RELATED
= ) B 3| K LEAKOFF_FLOW SWITCH FIS0194 FI50195 | FIS0192 FIS0191 STATUS IS REQUIRED ONLY FOR THE SOLENOIDS TO ENSURE ACTIVE VALVE
\/ NO. 1 RCP SEAL WATER INLET FUNCTION CAPABILITY OF ASSOCIATED AOV. [E
DH -
TE 7 . T16-1(A=8) HV—8103A | HV—8103B | HV—8103C | HV—8103D
CVCS CHARGING HS—B8103A | HS—8103B | HS—B103C | HS—8103D a
& 3 (2) (4) X=067 023-27 PUMPS NO. 1 SEAL WATER LEAKOFF SOUTHERN COMPANY
4 HV—8141A | HV—8141B | HV—8141C | HV—8141D
’ (3) (4Y&=ZB Esg HY—8141A | HY—8141B | HY—8141C | HY—8141D GEORGIA POWER COMPANY
ggi_xjgg § & i) D % ; HS—8141A | HS—8141B | HS—8141C | HS—8141D ALVIN W. VOGTLE NUCLEAR PLANT
4 3 3 ° B8R 1X4DB114 P & | DIAGRAM
CHEMICAL & VOLUME CONTROL SYSTEM
SYSTEM NO. 1208
THIS DOCUMENT CONTAINS PROPRIETARY, CONFIDENTIAL, AND/OR TRADE SECRET INFORMATION OF THE SUBSIDIARIES OF THE SCALE: NONE DRAWING NO. VER.
SOUTHERN COMPANY OR OF THIRD PARTIES. IT IS INTENDED FOR USE ONLY BY EMPLOYEES OF, OR CONTRACTORS B
OF, THE SUBSIDIARIES OF THE SOUTHERN COMPANY. UNAUTHORIZED POSSESSION, USE, DISTRIBUTION, COPYING, DISSEMI- ot
NATION, OR DISCLOSURE OF ANY PORTION HEREOF IS PROHIBITED. A1.0] REVISED PER ABN 10900085011002, VER. 1.0 10/07/08] TSL [MWD[ OMRT X | oo oe 1X4DB114 41.0
NO. VERSIONS DATE | DR [ CHK[APPV] DTL
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LV459 &460 fail CLOSED to isolate letdown flow
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CveS PSV-8119 > 116 (A=4) > 068-3" ! /@ - @ i e @ -
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ETER 414_, 212 g,
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&) ¢ NOTE 1 f Q105 = 3 N
TUBES 212 QMCB PSDA PSDA’ N 2 —~" e % F
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1-1208-E6—-004 01123 0112K 0112L OllEB -m ” YIS
NOTE 11 (z25=37a>—| 22_| 313 4
________ - IS
N T NIL’ _@
CENTRIFUGAL ACCWS __ 424 &= <= =
CHARGING PUMP >116-2(E—8) >——(_100=2. -| o4 170 : <
MINI FLOW
3z (Z85=372 4 b )
W R : I
CVCS REACTOR QMcB PSDB PSDB -
COOLANT PUMP 114 (D—1) >—_020-2' v v -
SEALS (0-1) ki — @ — <ouer: (nuen 0112N 5 3
1~ M)
¥ & il e BCarogn ‘ (}{3
Nl =]
VX &l 18 Sbs -z @ @ gl
Y b 687-3" >—F<%
FDT » N 313_|_424 -
NOTE 1 Y X3 5 w F’"E 3
SEAL WATER RETURN con DA ® X193 3 - 8l 1204 v E
P T 1 7| ! AN 127-2 pd 121_(H=3) >RWST
L g e NOTE 1 s 1 v
© ° 1215 \_/ D212, 424 TEMPoNerRY 1204 R
(085-3"> L2 087-3" e e oS 22222 i
INSTRUMENTS LOCATED ON PUMP 1-1208-P4—001 ,Q__ : > (T
TAG NUMBER DESCRIPTION g NOTE 20 '«
TXE-10139A | PUMP_INBOARD BEARING X VIBRATION PROBE ST 2 (B 134-2"
1XE=10139B | PUMP_INBOARD BEARING Y VIBRATION PROBE X 26 Zo "-_C) NOTE 20 NOTE ‘25— QMCB
1XE—10139C | PUMP_OUTBOARD BEARING X VIBRATION PROBE z3 < r———— TR
1XE—10139D | PUMP OUTBOARD BEARING Y VIBRATION PROBE ox 212 | 313 !
1XE—10139E_| MOTOR INBOARD BEARING X VIBRATION PROBE Y] wm rv\
1XE—10139F | MOTOR INBOARD BEARING Y VIBRATION PROBE " 2888 ¢ 8 ]
1XE—=10139G | MOTOR OUTBOARD BEARING X VIBRATION PROBE D ,M\ 2% N w
1XE—10139H | MOTOR OUTBOARD BEARING Y VIBRATION PROBE N Eoag 5
1XE—10139K | MOTOR KEYPHASOR PROBE A 2 z D
TE—-10134 PUMP_INBOARD BEARING TEMPERATURE QMCB !
TE-10135 | PUMP OUTBOARD BEARING TEMPERATURE FI
TE-10136 | MOTOR INBOARD BEARING TEMPERATURE ames  \121h nie1p _
TE-10137 MOTOR OUTBOARD BEARING TEMPERATURE — ) AN
TE-10138 _| MOTOR STATOR TEMPERATURE o1e1e 1 1/2" X 3/4” RED. Q = NOTE 20
= 134-1"
RAI nyn a o o
BT I ! D/ «
CENTRRUCAL STT6-2(6-8)>—( 4B5-1") N o 313 Y
CHARGING PUMP | - 1 01106 g
DISCHARGE omcs PSDB — PSDB 2 | v g
f=]
-~ eiosx a3 S CVCS BORIC
B B @/T‘,\‘ RS v ACID FILTER
: 10130
! \
N~ I = LOCATE IN VERTICAL PIPE RUN ¥
SI-BS o@ 116-2(H—1) 132-27)-e0"
m=n N\ RAN NOTE 20 NOTE 20 C
LOCATE AS CLOSE SE:LEIIZ%GAFI;UMP
TO CONTAINMENT (=095)
oves AS POSSIBLE SUCTION
B UMWY O Ton DRMETERS o 1 SToAGHT 4
HEAT EXCHANGER DOWNSTREAM REQUIRED. =
9. PIPING FROM TEE TO CHARGING PUMP
SUCTION HEADER MUST NOT EXCEED 50 FEET amcs
A-1210 IN TOTAL LENGTH. 01833 me STB3A —
RHT <123-2(F-2) 10. PORTION OF THE SYSTEM IS SUSPECTED TO
ot 14 & 15— H CENTRIFUGAL CAUSE STRESS CORROSION CRACKING. REFER .N.O_Es.
CHARGING TO THE APPLICABLE DESIGN DRAWING AND O_ —
(TYP. OF 2) CHaRa| T B O DN - FOR DRAIN HEADER DETALS SEE DRAWINGS
——————— MATERIAL AND HEAT TREATMENT REQUIREMENTS. 1X4DB147-1, 1X4DB144-1 & 1X4DB145—4.
<= | 2. ALL EQUIPMENT AND VALVES FURNISHED BY
| 11. SEAL WATER HEAT EXCHANGER SHELL SIDE WESTINGHOUSE EXCEPT ALL PIPING AND ALL
| IS, FABRICATED T ASVE SECTION I MANUAL VALVES 2* AND SMALLER
150-2" L NOTES 14 & 15 5
U'from DRAN | SEAL NJFGTION (TYP. OF 3) N//WHT  REFER To WESTNGHOUSE FLow DiRAM * GIDE AND CHARGING. PUD. GODLNG WATER 5
= VALVE #010 | BACKFLUSHABLE FILTER DRAWING NO. 1094E70, SHEET 3 OF 4. CONNECTIONS INFORMATION SEE DRAWING
(A32-3/8D | VALVE #010 A = N WHT SAFETY RELATED, NOT TRAIN ORIENTED 1X4DB139 & 1X4DB134.
“NeETET - NOTE 1
NOTE 18 | 1-1208-F4-004 a NOTE 23 12. REFER TO ELEMENTARY DIAGRAM FOR THE 4. DELETED
22 NOTE 23 5—(504=172") DETAILED INTERLOCK CONNECTION. 5. DELETED
@518} S@xes) { \/rm a7 13. CONNECT PIPING TO TEE AS SHOWN. ENSURE
Sl MAKE—UP WATER AND BORIC ACID SUPPLY LINES 6. PROVIDE MIN. OF 5 FEET OF STRAIGHT RUN
= ARE 180 APART ON TEE. AFTER MIN. FLOW RESTRICTION.
7. FOR BACKFLUSHABLE FILTER INFORMATION
14. REMOVABLE SPOOL. SEE DRAWING 1X4DB148-2. Q]
20. HEAT TRACE CABLE HAS BEEN RETIRED IN PLACE. 15. FOR TYP. DETAIL, SEE STD. DWG. AX4DDOCO.
Y ONLY TEMPERATURE ANNUNCIATION IS AVAILABLE. WHT 16. FOR DRAIN HEADER DETAILS SEE DWG. 1X4DB145-3. SOUTHERN COMPANY
- FDT HEAT TRACE CABLE CAN BE REMOVED. NOTE 1 17. VALVE TO BE LOCKED CLOSED DURING REFUELING A
3 X2 NOTE 21. VALVE 1HV—B109 MAY BE CLOSED AT TOTAL TO PREVENT INADVERTENT BORON DILUTION.
NCP FLOW RATES GREATER THEN 120 GPM.
[ in) 1 18. FOR FILTER INFORMATION SEE DWG. 1X4DB148-3.
CVCS REACTOR Ao | FROM DRAN | = SEAL INJECTION AZC CENTRIFUGAL ® 22. FOR PUMP MOTOR COOLING WATER GEORGIA POWER COMPANY
| 11 | BACKF! FILT] 19. FOR FILTER INFORMATION SEE DWG. 1X4DB148-4.
COOLANT Srgmg &=278 | VALVLE‘ #011 | BACKFLUSHABLE FILTER gm';GSING FDT FDT CONNECTIONS, SEE FRAWING 1X4DB139. . . . ALVIN W. VOGTLE NUCLEAR PLANT
____rTo_TE_wW‘-‘ZQﬁ—“-QQi NOTE  NOTE 23. LINES 503-1/2" & 504—1/2" ARE FROM -
{ 16 16 THE PUMP’S MECHANICAL SEAL DRAIN CONNECTIONS. P & | DIAGRAM A
1 CHEMICAL & VOLUME CONTROL SYSTEM
D NOTE 1 FV 0121 fa||s SYSTEM NO. 1208
THIS DOCUMENT CONTAINS PROPRIETARY, CONFIDENTIAL, AND/OR TRADE SECRET INFORMATION OF THE SUBSIDIARES OF THE SE 0.0 DRAWING NO. VER.
O P E N for max fIOW SOUTHERN COMPANY OR OF THIRD PARTIES. IT IS INTENDED FOR USE ONLY BY EMPLOYEES OF, OR AUTHORIZED CONTRACTORS : N
OF, THE SUBSIDIARIES OF THE SOUTHERN COMPANY. UNAUTHORIZED POSSESSION, USE, DISTRIBUTION, COPYING, DISSEMI- — — _
O . INAHoR 50.0] REVISED PER ABN— 1081944801002, VER. 1.0 [/2/12] TSL | CFC | JWR 108 No10508 1X4DB116—1 50.0
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i ™ DRAN' SUMP : - v e/ : ) AN B 2 SF
( : == V[<085-3/4" I | 1 |
8716B gy — i @ 1 ! 1
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A NOTE 24
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NOTE 20 yree B 1218 1218 J b LO-L0®@ NOTE 8 ' ! ‘
T47-1(C-4)€ — ~(T35-2"—= — =] RwsT ———=1 CONCENTRIC GUARD |
NOTES: e A Q] o LEVEL L ! PIPING !
_ MCB
1. FOR DRAN HEADER INFORWATION SEE DUCS 1X4DB143, 144-1, 10, PROVISE 0,375 10 PO RESTRIGTION A SHOWN SN 1o 21. AIR ISOLATED DURING POWER OPERATION TO 20, A SECTION OF THE LEAKOFF LINE HAS BEEN } (AP [AV=F] | ' , | B
X4DB145-5 AND 1X4DB183. DG, OXADSCOY. ENSURE VALVE FAILS TO ITS SAFETY POSITION REMOVED AND BOTH ENDS CAPPED. - -l- | 20" SLEEVE
8113
2. ALL EQUIPMENT AND VALVES FURNISHED BY WESTINGHOUSE EXCEPT: e (FULL OPEN OR FULL CLOSED). 0271 ! ] (™vP)
1) ALL PIPING AND ALL MANUAL VALVES 2" AND SMALLER, AND 11. THE ORIFICE SHOULD BE LOCATED ON A HORIZONTAL 30. THESE ARE KEROTEST VALVES AND MAY NOT B~ ! TN '
STRETCH OF PIPE. 22. ABANDON IN-PLACE INSTRUMENTS XI5014, s O/~~~ ( s> —— - - X |
EQUIPMENT MARKED @. g ALLOW REVERSE FLOW. —(060-20"H —— \
3. FOR PUMP AND MOTOR COOLING WATER CONNECTIONS, SEE DWGS 12. REFER TO ELEMENTARY DIAGRAM FOR THE DETAILED AND XY5015B. ' ' 042-T4— |
- 8 INTERLOCK CONNECTION . ; e — e — T — -
IX4DB134 & 1X4DB137 . N 31. SUMP SCREEN TAG NO'S. 1-1205-G2-001
. 23. 4" VIEW PORT TO BE USED TO VERIFY G R AND. 11505 02-00 (TRR_ 8™ :
4. FOR HEAT EXCHANGER SHELL SIDE CONNECTIONS SEE DWG 1X4DB137. 13. FOR TYPICAL DETAIL SEE STD. DWG AX4DD00O. MOTOR OPERATED VALVE STROKE TEST NOTE 23 !
5. PROVIDE 12" REMOVABLE SPOOL. 14. DELETED. WITHOUT REMOVING THE VESSEL HEAD. - : REFER 10 WESTINGHOUSE_FLOW |_
6. MAKE PIPING MATERIAL CLASS CHANGE AT FIRST WELD OF 15. HIGH POINT VENT VALVE (BECHTEL-FURNISHED) FOR 24. VENT HOLE IS DRILLED ON CONTAINMENT éSA%DP'?TEYP) i — Q
PENETRATION SLEEVE INSIDE THE CONTAINMENT. SEAL PIPING — SEE 1X6AF02—25. 25. FLOW RESTRIGTOR PROVIDED AS SHOWN ON 1
7. INSTALL 150 #R.F. FLANGE ON INLET OF EACH 14”¢ PIPE FOR 16. TE IS A SURFACE TYPE CLAMP ON RTD, TW IS " 104—1201-249-01 ! A SO UTH ERN COM PANY
PERIODIC TESTING. PROVIDE ONE MATING BLIND FLANGE TO BE DRILLED INSTALLED BUT NOT USED. 26. FLOW RESTRICTOR PROVIDED AS SHOWN ON !
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1. 005AK3.05 001/LOIT/RO/M/F 3.4/4.2/005AK3.05/LO-TA-60037//

Initial conditions:

- Unit 1 is at 95% reactor power with a power ascension in progress.
- CBD is at 200 steps.

Current conditions:

ALB10-D06 ROD DEV is received.

CBD rod M12 DRPI indicates 109 steps.

18003-C, "Rod Control System Malfunction," is entered.
Reactor power has been lowered per 18003-C guidance.

Which one of the following completes the following statement?
Per 18003-C, control rod M12 is considered _ (1),
and

the reason for the power reduction is to minimize __ (2) __ heat rates and power
distribution variances.

—(_ _(2)_

A. dropped core

B. dropped local

C. misaligned core

Dv misaligned local

K/IA

005 Inoperable/Stuck Control Rod

AK3.05 Knowledge of the reasons for the following responses as they apply

to the Inoperable / Stuck Control Rod:
- Power limits on rod misalignment.

K/A MATCH ANALYSIS

The question tests the candidate's knowledge of the reason power is reduced with a
misaligned/dropped rod. The question also tests the candidate's knowledge of when a
rod is considered dropped versus misaligned.

EXPLANATION OF REQUIRED KNOWLEDGE
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Per AOP 18003-C Section A NOTE prior to step 1 and the section entry conditions, a
rod misaligned greater than 110 steps is considered “dropped”.

Per AOP 18003-C Section A NOTE prior to step 11, power reduction as soon as
practical after the rod drop occurs minimizes local fuel power distribution variances and
the chances of fuel damage.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. A rod that is misaligned by more than
110 steps is considered dropped per 18003-C. Rod M12 is only
misaligned 91 steps. However, rod M12 is only at a position of
109 steps. It is reasonable to assume a candidate who does
not fully understand the NOTE in 18003-C may conclude that
since the rod is <110 steps inserted into the core, the rod is
considered dropped. Therefore, this distractor is plausible.

The second part is incorrect. When a rod is significantly
misaligned, the power peaking that could result in fuel damage
is a local area issue as opposed to an entire core issue.
However, depending on location, a dropped or misaligned rod
can significantly alter the core flux shape and drive AFD and
QPTR outside limits. The flux issues seen over the core tend to
be slower moving changes and are bounded by core design
and Tech Spec limits. As such, these changes do not challenge
fuel integrity. The localized flux changes are more significant
and do challenge fuel integrity. A candidate with insufficient
knowledge of core behavior on a dropped or misaligned rod
could find it reasonable that core flux changes could damage
fuel because Tech Spec limits could be approached.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. When a rod is misaligned, the
peaking of power that could result in fuel damage is a local area
issue as opposed to the entire core issue. This is described in
the Note prior to step 11.

C. Incorrect. Plausible. The first part is correct. Rod M12 is only misaligned by 91
steps from its bank. Per the NOTE in 18003-C, the rod is
considered "misaligned'.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level: RO

Tier # / Group # T1/G2
K/A# 005AK3.05
Importance Rating: 3.4/42

Technical Reference: AOP 18003-C Rev 26.4
References provided: None

Learning Objective: LO-LP-60303-01 Describe how the following Rod Control
System malfunctions could result in xenon
oscillations in the core:

a. dropped rod
b. uncontrolled continuous rod
motion
c. misaligned rod
LO-LP-60303-14 Describe how the retrieval of a misaligned
rod can affect the power distribution limits
of the core. Include a effects on why
Reactor Engineering must be consulted if
the rod has been misaligned for longer
than one hour.
LO-LP-60303-16 Describe how the radial flux profile may be
affected by a misaligned rod.
LO-TA-60037 Respond to a Misaligned Control Rod per
18003-C

Question origin: NEW
Cognitive Level: M/F
10 CFR Part 55 Content: 41.5, 41.10, 45.6, 45.13

Comments:

You have completed the test!
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Approved By Procedure Version

J. B. Stanley Vogtle Electric Generating Plant 18003-C  26.4

Effective Date
6/14/13 ROD CONTROL SYSTEM MALFUNCTION 6 of 30

Page Number

A. DROPPED RODS IN MODE 1
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

A10. Check Annunciator ALB10-F02, A10. On the affected PR NI Drawer, reset
Power Range Hi Neutron FIx the Positive Rate Trip as follows:

Rate Alert is clear.

e TSLB-4 NI Hi rate bistables not

illuminated. a. Turn the RATE MODE Switch

momentarily to RESET.

b. Verify POSITIVE RATE TRIP
Drawer Light is NOT lit.

c. Check PR HI RATE bistable not
iluminated on TSLB-4

8.1 - PR HI Q RATE NC 41U
8.2 - PR HI Q RATE NC 42U
8.3 - PR HI Q RATE NC 43U
8.4 - PR HI Q RATE NC 44U

NOTE

Power reduction as soon as practical after the rod drop occurs minimizes local fuel
power distribution variances and the chances of fuel damage. Although TS 3.1.4
requires power be reduced to less that 75% within 2 hours, a target of achieving
reactor power level less than 75% in one hour meets the “as soon as practical”

objective. 0

A11. Reduce Thermal Power to less than
75% within 1 hour from time of Rod
drop using 12004-C POWER
OPERATION.

Printed November 13, 2013 at 09:18
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1B, Stantey Vogtle Electric Generating Plant 18003.C 264
Effective Date Page Number
6/14/13 ROD CONTROL SYSTEM MALFUNCTION 1 of 30
ABNORMAL OPERATING PROCEDURE
CONTINUOUS USE
PURPOSE

This procedure provides instructions for malfunctions of the Rod Control System resulting in
uncontrolled rod motion, dropped or misaligned rods.

SYMPTOMS
SECTION A, DROPPED RODS IN MODE 1

e ALB10-E5 ROD AT BOTTOM

e ALB10-F2 POWER RANGE HI NEUTRON FLX RATE ALERT
e ALB10-C2 POWER RANGE CHANNEL DEVIATION

¢ Rod bottom LED on digital rod position indication.

¢ Rod misaligned greater than 110 steps from demand position

e Tavg dropping.
SECTION B, UNCONTROLLED CONTINUOUS ROD MOTION IN ALL MODES

¢ Rod motion with invalid demand from the Automatic Rod Control System.

e Failure of rods to stop moving when the Rod Motion Switch is released.
SECTION C, MISALIGNED RODS IN MODE 1
e ALB10-C2 POWER RANGE CHANNEL DEVIATION

e ALB10-D2 POWER RANGE UP DET HI FLX DEV
e ALB10-E2 POWER RANGE LWR DET HI FLX DEV

e Failure of ALB10-C4 ROD BANK LO LIMIT or ALB10-D4 ROD BANK LO-LO LIMIT to
reset during rod withdrawal.

e Rod misaligned greater than 12 steps and less than or equal to 110 steps from demand
position.

¢ Quadrant power tilt ratio calculation exceeds 1.02.

Printed November 13, 2013 at 09:14
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Approved By

Procedure Version

J. B. Stanley Vogtle Electric Generating Plant 18003-C  26.4
Effective Date Page Number
6/14/13 ROD CONTROL SYSTEM MALFUNCTION 4 of 30

A. DROPPED RODS IN MODE 1

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

NOTE

A Rod misaligned greater than 110 steps should be considered “dropped” and this
section performed.

A1.

A2.

A3.

A4.

Ab5.

*AG.

Stop any turbine loading changes.
Check the following:

e DRPI-AVAILABLE.

e Only one Rod dropped by
observing DRPI.

Check rod misaligned greater than
110 steps.

Initiate TS 3.1.4.

Initiate The Continuous Actions Page.
Maintain Tavg at program by
performing the following as
appropriate:

e Adjust Turbine load.

e Dilute or borate.

e Use manual Rod control.

A2.

A3.

Perform the following:

a. Trip the Reactor and Go to
19000-C, E-0 REACTOR TRIP
OR SAFETY INJECTION.

Go to Section C MISALIGNED
RODS IN MODE 1.

Printed November 13, 2013 at 09:14
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1B, Stantey Vogtle Electric Generating Plant 18003.C 264
Effective Date Page Number
6/14/13 ROD CONTROL SYSTEM MALFUNCTION 16 of 30

C1.

C2.

C3.

C4.

C5.

C. MISALIGNED RODS IN MODE 1

ACTION/EXPECTED RESPONSE

Stop any turbine loading changes.

Check only one Rod — MISALIGNED. C2.

Check rod misaligned less than or C3.

equal to 110 steps.

Check misaligned Rod - C4.

MISALIGNED BY GREATER THAN
12 STEPS.

Initiate TS 3.1.4.

RESPONSE NOT OBTAINED

Trip the Reactor and Go to 19000-C,
E-0 REACTOR TRIP OR SAFETY
INJECTION.

Go to Section A, DROPPED RODS
IN MODE 1.

Go to 13502, CONTROL ROD
DRIVE AND POSITION INDICATION
SYSTEM to address restoration of
the misaligned rod.

NOTE

Power reduction as soon as practical after the rod drop occurs minimizes local fuel
power distribution variances and the chances of fuel damage. Although TS 3.1.4
requires power be reduced to less that 75% within 2 hours, a target of achieving
reactor power level less than 75% in one hour meets the “as soon as practical”

objective.

C6.

Reduce Thermal Power to less than
75% within 1 hour from time of
discovery of Rod misalignment using
12004-C, POWER OPERATION
(MODE 1).

Printed November 13, 2013 at 09:14
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1. 005K5.09 001/LOIT/RO/M/F 3.2/3.4/005K5.09/LO-LP-39213-01///

Initial conditions:
- Unit 1 is in Mode 6 for refueling.
- RHR pump 'B' is in service.
- RHR pump 'A' is tagged out.

Current conditions:

- RHR pump 'B' is stopped to place a fuel assembly in the vicinity of the RCS hot
leg nozzle.

- Chemistry requests permission to make a chemical addition to the RCS.

Which one of the following completes the following statement?

Per Tech Spec 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation - High
Water Level," the Chemistry technician __(1)__ allowed to make the chemical addition
to the RCS,

and

RHR pump 'B' can remain stopped for a MAXIMUM of _ (2) _ hour(s) in an 8 hour

period.
_(_ _(2)_
A. is 1
B is 4
Cr is NOT 1
D. is NOT 4
K/IA
005 Residual Heat Removal
K5.09 Knowledge of the operational implications of the following concepts
as they apply the RHRS:
- Dilution and boration considerations.
K/A MATCH ANALYSIS

The RHR system is in service for shutdown cooling in Mode 6, and requires the
candidate to evaluate proposed plant activities with regards to the Tech Spec
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requirements. One of the items evaluated is the operational implication of a chemical
addition (dilution activity) in the current plant configuration.

EXPLANATION OF REQUIRED KNOWLEDGE

The candidate is required to recall the Limiting Condition of Operation for Residual Heat
Removal (RHR) and Coolant Circulation - High Water Level and apply it to current plant
configuration.

Only one train of RHR is required to be OPERABLE and in operation per Tech Spec
3.9.5. Additionally, per the note in the LCO, the train of RHR can be removed from
operation for up to 1 hour per 8 hour period provided the RCS boron concentration is
not reduced. The bases for this note specifically discusses stopping RHR to allow
placement of fuel assemblies near the loops.

Chemical additions are made via a chemical addition pot, which is aligned to the suction
of the charging pumps. Demin water from the RMWST is aligned to the pot and is used
to mix and flush the chemicals. Therefore, any addition of chemicals to the RCS wiill
result in a dilution.

The Tech Spec knowledge requirement is above the line and therefore is applicable to
RO knowledge level. Additionally, ROs are expected to consider impacts to plant
equipment and Tech Specs prior to altering system alignments. The specific Bases
knowledge mentioned above is not required to answer the question, it is included in the
explanation to justify the selection of the current conditions framed by the question for
realism.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. A chemical addition utilizes RMWST
water; a dilution (regardless of how insignificant) is being
performed. Therefore, it would not be allowed. However, the
RCS volume in this configuration is substantial. The chemical
addition would produce a negligible change in boron
concentration. A candidate not familiar with the specifics of the
Tech Spec note could find it reasonable to make such a
negligible change. Additionally, Tech Spec 3.4.8 allows
chemical additions in Mode 5 provided Shutdown Margin is
verified and HFASA is OPERABLE..

The second part is correct. Per 3.9.5 ‘Residual Heat Removal
(RHR) and Coolant Circulation - High Water Level’ NOTE, the
RHR Pump may be stopped for <1 hour in an 8 hour period

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.

The second part is incorrect. Per 3.9.5 ‘Residual Heat Removal
(RHR) and Coolant Circulation - High Water Level’ the RHR
Pump may be stopped for <1 hour in an 8 hour period.
However, 4 hours is a completion time associated with TS 3.9.5
condition ‘A’.

Thursday, March 06, 2014 11:14:33 AM 2



C. Correct. The first part is correct. A chemical addition utilizes RMWST
water; a dilution (regardless of how insignificant) is being
performed. Therefore, it would not be allowed. Per LCO 3.9.5
NOTE, no activities are allowed that would reduce the RCS
boron concentration.

The second part is correct. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is correct. See the first part of choice C above.

The second part is incorrect. See the second part of choice B

above.
Level: RO
Tier #/ Group # T2/ G1
K/IA# 005K5.09
Importance Rating: 3.2/34

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

Thursday, March 06, 2014 11:14:33 AM

Tech Spec 3.9.5
Tech Spec Bases 3.9.5
P&ID 1X4DB116-1 Rev 50.0

None

LO-LP-39213-01 For any given item in section 3.9 of Tech

Specs, be able to:

a. State the LCO.

b. State any one hour or less required
actions.

LO-LP-39213-02 Given a set of Tech Specs and the bases,
determine for a specific set of plant
conditions, equipment availability, and
operational mode:

a. Whether any Tech Spec LCOs of
section 3.9 are exceeded.

b. The required actions for all section 3.9
LCOs.

LO-LP-39213-04 Describe the bases for any given Tech
Spec in section 3.9.

NEW
M/F

41.5/45.7

You have completed the test!



3.9 REFUELING OPERATIONS

RHR and Coolant Circulation — High Water Level

3.9.5

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation — High Water Level

LCO 3.9.5

NOTE

One RHR loop shall be OPERABLE and in operation.

The required RHR loop may be removed from operation for < 1 hour per
8 hour period, provided no operations are permitted that would cause a
reduction of the Reactor Coolant System boron concentration.

APPLICABILITY:

MODE 6 with the water level > 23 ft above the top of reactor vessel flange.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. RHR loop requirements A1 Suspend operations Immediately
not met. involving a reduction in
reactor coolant boron
concentration.
AND
A.2 Suspend loading Immediately
irradiated fuel
assemblies in the core.
AND
A.3 Initiate action to satisfy Immediately
RHR loop requirements.
AND
(continued)
Vogtle Units 1 and 2 3.9.5-1 Amendment No. 96 (Unit 1)

Amendment No. 74 (Unit 2)
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RHR and Coolant Circulation — High Water Level

3.9.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A4 Close all containment 4 hours
penetrations providing
direct access from
containment
atmosphere to outside
atmosphere.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.9.51 Verify one RHR loop is in operation and circulating | In accordance with
reactor coolant at a flow rate of > 3000 gpm. the Surveillance
Frequency Control
Program
Vogtle Units 1 and 2 3.9.5-2 Amendment No. 158 (Unit 1)

Amendment No. 140 (Unit 2)
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RHR and Coolant Circulation — High Water Level

B 3.9.5
BASES
APPLICABLE RHR and Coolant Circulation - High Water Level satisfies Criterion 4
SAFETY ANALYSES of 10 CFR 50.36 (c)(2)(ii).

(continued)

LCO

Only one RHR loop is required for decay heat removal in MODE 6,
with the water level > 23 ft above the top of the reactor vessel flange.
Only one RHR loop is required to be OPERABLE, because the
volume of water above the reactor vessel flange provides backup
decay heat removal capability. At least one RHR loop must be
OPERABLE and in operation to provide:

a. Removal of decay heat;

b.  Mixing of borated coolant to minimize the possibility of criticality;
and

C. Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an OPERABLE
flow path and to determine the low end temperature. The flow path
starts in one of the RCS hot legs and is returned to the RCS cold legs.

The LCO is modified by a Note that allows the required operating
RHR loop to be removed from service for up to 1 hour per 8 hour
period provided no operations are permitted that would cause a
reduction of the RCS boron concentration. Boron concentration
reduction is prohibited because uniform concentration distribution
cannot be ensured without forced circulation. This permits operations
such as core mapping orlalterations in the vicinity of the reactor
vessel hot leg nozzles and RCS to RHR isolation valve testing.
During this 1 hour period, decay heat is removed by natural
convection to the large mass of water in the refueling cavity.

APPLICABILITY

One RHR loop must be OPERABLE and in operation in

MODE 6, with the water level > 23 ft above the top of the reactor
vessel flange, to provide decay heat removal and mixing of the
borated coolant. The 23 ft water level was selected

(continued)

Vogtle Units 1 and 2

B 3.9.5-2 Rev.1-10/01
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1. 006A1.06 001/LOIT AND LOCT/RO/C/A 3.6/3.9/006A1.06/LO-TA-37008///

Initial conditions:

Unit 1 experienced a small break LOCA.

19012-C, "Post-LOCA Cooldown and Depressurization," is in progress.
Both RHR pumps are stopped.

RCS temperature and pressure are stable.

Current condition:
- CCP'A'is stopped per 19012-C.
Which one of the following completes the following statements?
When CCP 'A' is stopped, RCS subcooling margin will initially __ (1)

Subsequently, if the OATC observes subcooling margin is 22°F and lowering after
stopping SIP 'B', then the OATC is required to __ (2)__ per 19012-C guidance.

—(_— _(2)_

A. increase re-start SIP 'B'

B. increase re-actuate Sl

Cr decrease re-start SIP 'B'

D. decrease re-actuate Sl

K/IA

006 Emergency Core Cooling

A1.06 Ability to predict and/or monitor changes in parameters (to prevent

exceeding design limits) associated with operating the ECCS
controls including:

- Subcooling Margin

K/A MATCH ANALYSIS - _

The question requires the candidate to predict the subcooling trend in response to
stopping the first CCP during 19012-C, "Post-LOCA Cooldown and Depressurization".
The candidate must determine the required actions when subcooling margin lowers
below procedural limits.

EXPLANATION OF REQUIRED KNOWLEDGE

19012-C, "Post-LOCA Cooldown and Depressurization", establishes a 100 F/hour
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cooldown and then secures ECCS pumps based on subcooling requirements. The
question places the candidate in 19012-C after the completion of Step 25, when the
CCP is stopped. The candidate must predict the effect of stopping the CCP (and
subsequent pressure reduction) on subcooling.

There is a note just prior to Step 25 that reminds the operating crew to allow RCS
pressure to stabilize or rise after an ECCS pump is secured before stopping another.
The candidate is then asked to determine the correct action to mitigate the plant
response. With subcooling <24F and lowering, ECCS flow must be increased. Step 36
gives the guidance to operate ECCS pumps as necessary and utilize Attachment C if
needed to re-establish CCP Cold Leg Injection. The procedure then loops you back
through to allow the cooldown to restore subcooling to a point that the ECCS pump can
then be secured.

This response is contrasted to the guidance in other EOPs (ex. 19001-C) which direct
the candidate to actuate Sl if subcooling is <24F or Przr Lvl cannot be maintained >9%.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. RCS pressure will initially lower as
the CCP is stopped, and subcooling will lower. However, a
100F/Hr cooldown rate is in progress priot to stopping the CCP,
increasing subcooling as RCS temperature and pressure lower.
The second part is correct. Per EOP 19012-C step 36
guidance, if subcooling continued to decrease to <24 F after
plant condtions stabilized when the CCP was stopped, the RNO
directs opperating ECCS pumps and re-establishing CCP Cold
Leg Injection as necessary. Since Sl 'B' was just stopped, it
would therefore be re-started.

B. Incorrect. Plausible The first part is incorrect. See the first part of choice A above.

The second part is incorrect. Per step 36 and foldout page
guidance, ECCS pumps are operated and Attachment C utilized
to re-align to cold leg injection as necessary. The distractor is
plausible since other EOPs direct the operator to actuate Sl
based on subcooling of <24F. Additionally, a candidate
unfamiliar with the guidance of 19012-C could find it reasonable
to re-actuate Sl since the only actions that have occurred to this
point were to stop one CCP and align through normal charging.
Re-actuating S| would realign both of these without negatively
affecting the remaining ECCS equipment.

C. Correct. The first part is correct. When the CCP is stopped, RCS
pressure is expected to lower as injection flow is reduced. The
reduction in RCS pressure results in a corresponding reduction
in RCS subcooling. This is reflected in the NOTE prior to step
25 of EOP 19012-C.

The second part is correct. See the second part of choice A
above.
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D. Incorrect. Plausible The first part is correct. See the first part of choice C above.

The second part is in correct. See the second part of choice B

above.
Level: RO
Tier # / Group # T2/ G1
K/IA# 006A1.06
Importance Rating: 3.6/3.9
Technical Reference: 19012-C Rev 33.3
References provided: None
Learning Objective: LO-LP-37112-01 Using EOP 19012 as a guide, briefly

describe how each step is accomplished.
LO-LP-37112-04 Given a NOTE or CAUTION statement
from the EOP, state the bases for that
NOTE or CAUTION statement.
LO-TA-37008 Perform Post-LOCA Cooldown and
Depressurization of the RCS per 19012-C

Question origin: MODIFIED - LOIT Bank question LO-LP-37112-01-6
Cognitive Level: C/A
10 CFR Part 55 Content: 41.5/45.5

Comments:

You have completed the test!
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Name: Export Temp Test
Form: 0
Version: 0

1. LO-LP-37112-01 006/LOLP37112/LO-TA-13008/000EK3.06////

A small break LOCA has occurred on Unit 1. The operating crew has transitioned to
19012-C, "ES-1.2 POST-LOCA COOLDOWN AND DEPRESSURIZATION", and are
currently at the step which determines if a CCP may be stopped. The minimum
subcooling requirements are met and the SS directs the OATC to stop CCP 1A.

Which ONE of the following parameters CORRECTLY describes the RCS response
when Train 'A' CCP is stopped?

A. RCS pressure increases.
Bv RCS pressure decreases.
C. RCS break flow increases.

D. Pressurizer level increases.

Thursday, September 12, 2013 3:42:28 PM 1



Approved By

Procedure

Versi
J. B. Stanley Vogtle Electric Generating Plant ‘%”901 0.C
33.3
Efecive Date ES - 1.2 POST-LOCA COOLDOWN AND | Page Nurber
05/01/2013 11 of 43

DEPRESSURIZATION

ACTION/EXPECTED RESPONSE

*12. Initiate RCS cooldown to cold
shutdown:

a.

Monitor shutdown margin by
initiating 14005, SHUTDOWN
MARGIN AND KEFF
CALCULATIONS.

Maintain cooldown rate in RCS
cold legs - LESS THAN
100°F/HR.

Use RHR system if in service.

Dump steam to Condenser from

intact SG(s) using Steam Dumps:

1) Place PIC-507 in Manual.

2) Match demand on SG
Header Pressure Controller
PIC-507 and SD demand
meter UI-500.

3) Transfer Steam Dumps to
STM PRESS mode.

4) Open available Steam
Dumps by slowly raising
demand on PIC-507.

13. Check RCS subcooling — GREATER
THAN 24°F [38°F ADVERSE].

RESPONSE NOT

OBTAINED

Cooldown continuously
increases subcooling,
which allows ECCS
pumps to be stopped
sequentially.

d. Dump steam from intact
SG(s) using SG ARV(s).

13. Go to Step 36.
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Cooldown continuously increases subcooling, which allows ECCS pumps to be stopped sequentially.


Approved By Procedure
Versi
J. B. Stanley Vogtle Electric Generating Plant ‘%”901 0.C
33.3
Effective Date ES-1.2 POST-LOCA COOLDOWN AND | Page Number
05/01/2013 DEPRESSURIZATION 17 0f 43
ACTION/EXPECTED RESPONSE RESPONSE NOT
OBTAINED
c. PRZR Level - GREATER THAN c. Returnto Step 15.

19% [50% ADVERSE].

d. Start an RCP using
ATTACHMENT A. (RCP 4 or
RCP 1 preferred).

e. Close PRZR Spray Valve(s) for
stopped RCP(s):

RCP 1: PIC-0455C
RCP 4: PIC-0455B

Reminder on pressure

response from stopping

ECCS pumps.

e After stopping any ECCS Pump, RCS pressure should be allowed to stabilize or rise
before stopping another ECCS pump.

NOTES

e The CCPs and S| Pumps should be stopped on alternate ECCS trains when possible.

25. Check if one CCP should be stopped:
a. Two CCPs - RUNNING. a. Go to Step 26.

b. Determine required RCS
subcooling from table:

Subcooling Criteria (°F)

S| Pump Status With Any RCP Running With No RCP Running
NORMAL | ADVERSE | NORMAL | ADVERSE
None Running 82 99 95 108
One Running 44 61 53 67
Two Running 40 57 49 63

" Step 25 continued on next page
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Approved By Procedure
Versi
J. B. Stanley Vogtle Electric Generating Plant ‘%”901 0.C
33.3
Effective Date ES - 1.2 POST-LOCA COOLDOWN AND | Page Number
05/01/2013 DEPRESSURIZATION 18 of 43
ACTION/EXPECTED RESPONSE RESPONSE NOT
OBTAINED
c. RCS Subcooling - GREATER c. IF RCS WR Hot Leg
THAN REQUIRED temperature greater than
SUBCOOLING. 350°F [340°F ADVERSE],

THEN go to Step 36.

IF RCS WR Hot Leg
temperature less than 350°F
[340°F ADVERSE],

THEN perform the following:

1) Verify at least one RHR
Pump running,

2) |IE RHR Pump running,
THEN go to Step 25.d.

IF RHR Pumps can
NOT be operated,
THEN go to Step 36.

d. PRZR Level - GREATER THAN d. Return to Step 15.
19% [50% ADVERSE].

Just after this step is
where the question

e. Stop one CCP. takes place.

26. Check if one SI Pump should be
stopped:

a. Any Sl Pump — RUNNING. a. Goto Step 27.

" Step 26 continued on next page
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Approved By Procedure
Versi
J. B. Stanley Vogtle Electric Generating Plant ‘%”901 0.C
33.3
Effective Date ES - 1.2 POST-LOCA COOLDOWN AND | Page Number
05/01/2013 DEPRESSURIZATION 250f 43
ACTION/EXPECTED RESPONSE RESPONSE NOT
OBTAINED
c. Depressurize RCS until EITHER
of the following conditions is
satisfied:
PRZR level - GREATER THAN
75% [52% ADVERSE].
-OR-
RCS subcooling - LESS THAN
34°F [48°F ADVERSE].
35. Verify adequate shutdown margin for
xenon free cold shutdown by initiating
14005, SHUTDOWN MARGIN AND
KEFF CALCULATIONS.
36. Check ECCS flow not required:
a. RCS Subcooling - GREATER > a. Perform the following:
THAN 24°F [38°F ADVERSE].
Direction to re-established e Operate ECCS Pumps
ECCS flow based on SlE sl

subcooling <24F.

e Initiate ATTACHMENT
C as necessary to
re-establish CCP Cold
Leg Injection.

e (Goto Step 37.

" Step 36 continued on next page

Printed September 17, 2013 at 12:41



ExamBank1
Highlight

ExamBank1
Highlight

ExamBank1
Line

ExamBank1
Text Box
No

ExamBank1
Text Box
Direction to re-established ECCS flow based on subcooling <24F.


Approved By

Vogtle Electric Generating Plant

Procedure
Versi
on

J. B. Stanley 19012-C
33.3

Effectve Date ES - 1.2 POST-LOCA COOLDOWN AND | Page Number

05/01/2013 DEPRESSURIZATION 26 of 43

ACTION/EXPECTED RESPONSE

b. PRZR level - GREATER THAN

9% [37% ADVERSE].

*37. Check if SI Accumulators should
be isolated:

RCS Subcooling - GREATER
THAN 24°F [38°F ADVERSE]

b. PRZR level - GREATER THAN

9% [37% ADVERSE].

RESPONSE NOT
OBTAINED

Perform the following:

e Operate ECCS Pumps
as necessary.

e Initiate ATTACHMENT
C as necessary to
re-establish CCP Cold
Leg Injection.

e Return to Step 15.

WHEN at least two RCS WR
Hot Leg temperatures less
than 380°F,

THEN go to Step 38.

IF at least two RCS WR Hot
Leg temperatures NOT less
than 380°F,

THEN go to Step 39.

Return to Step 15.
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Approved By Procedure
Versi
J. B. Stanley Vogtle Electric Generating Plant ‘;”901 0C
33.3
Effective Date ES -1.2 POST-LOCA COOLDOWN AND | Page Number
05/01/2013 DEPRESSURIZATION 43 0f43

FOLDOUT PAGE  [Gidance is also repeated

on the foldout page.

1. SI REINITIATION CRITERIA
Operate ECCS pumps as necessary if EITHER condition listed below occurs. Initiate
ATTACHMENT C if it is necessary to re-establish CCP cold leg injection.

e RCS subcooling - LESS THAN 24°F [38°F ADVERSE].

e PRZR level - CANNOT BE MAINTAINED GREATER THAN 9% [37% ADVERSE].

2. SECONDARY INTEGRITY CRITERIA
Go to 19020-C, E-2 FAULTED STEAM GENERATOR ISOLATION, if any SG pressure is
lowering in an uncontrolled manner or has been completely depressurized, and has not
been isolated.

3. E-3 TRANSITION CRITERIA
Go to 19030-C, E-3 STEAM GENERATOR TUBE RUPTURE, if any SG level rises in an
uncontrolled manner or any SG has abnormal radiation.

4, COLD LEG RECIRCULATION SWITCHOVER CRITERION
Go to 19013-C, ES-1.3 TRANSFER TO COLD LEG RECIRCULATION, if RWST level
lowers to less than 29%.

5. AFW SUPPLY SWITCHOVER CRITERION
Switch to alternate CST by initiating 13610, AUXILIARY FEEDWATER SYSTEM, when
CST level lowers to less than 15%.
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s Vogtle Electric Generating Plant 19001.C 344
Effective Date Page Number
08/28/2013 ES - 0.1 REACTOR TRIP RESPONSE 26 of 26

FOLDOUT

1. SI ACTUATION CRITERIA
Actuate Sl and go to Procedure 19000-C, E-O REACTOR TRIP OR SAFETY
INJECTION, if EITHER condition listed below occurs:

e RCS subcooling — LESS THAN 24°F.

e PRZR level - CANNOT BE MAINTAINED GREATER THAN 9%.

2. AFW SUPPLY SWITCHOVER CRITERION
Switch to alternate CST by initiating 13610, AUXILIARY FEEDWATER SYSTEM when
CST level lowers to less than 15%.

3. Monitor SPENT FUEL POOL COOLING conditions:

e Verify annunciators 17005-A6, SPENT FUEL PIT HI TEMP and 17005-E2, SPENT
FUEL PIT LOW LEVEL are both clear.
IF SPENT FUEL POOL LEVEL OR COOLING alarms are NOT clear,
THEN initiate 18030-C, LOSS OF SPENT FUEL POOL LEVEL OR COOLING.

e |F applicable, Using PTDB TAB 26, determine time to restore SFP LEVEL OR
COOLING is < time to reach 200°F in Spent Fuel Pool.
IFE NOT initiate 18030-C, LOSS OF SPENT FUEL POOL LEVEL OR COOLING.

Printed September 17, 20139/17/2013 at 12:5612:56 PM



ExamBank1
Highlight


1. 006G2.4.47 001/LOIT AND LOCT/RO/C/A 4.2/4.2/006G2.4.47/LO-TA-37020///

At time 0100:
- Unit 1 reactor tripped.
At time 0530:

- Safety Injection occurred.
- All RCPs were stopped.

At time 0730:
- 19111-C, "Loss of Emergency Coolant Recirculation," is in progress.

- The crew is at Step 18, "Check if ECCS can be terminated," with the following
conditions:

Containment pressure is 3.9 psig and stable.
Total ECCS flow is 625 gpm.

RCS WR pressure is 1045 psig and lowering.
CETC temperature is 475°F and lowering.
RVLIS Full Range is 65% and stable.

Which one of the following completes the following statement?

Based on the given conditions, the crew is required to per 19111-C.
REFERENCE PROVIDED

A. terminate ECCS flow and establish normal charging

By reduce ECCS flow to approximately 225 gpm

C. reduce ECCS flow to approximately 320 gpm

D. raise charging / ECCS flow as necessary

K/IA

006 Emergency Core Cooling

G2.4.47 Ability to diagnose and recognize trends in an accurate and timely
manner utilizing the appropriate control room reference material.

K/A MATCH ANALYSIS

The question requires the candidate to utilize plant parameters and trends during a
Loss of Emergency Recirculation to diagnose ECCS effectiveness and determine the
minimum amount of ECCS flow which is required based on quidance of 19111-C, Step
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18, Table 1, and/or Figure 1 to conserve RWST inventory.

Subcooling is required to be calculated utilizing RCS WR Press, Core Exit
Thermocouples, and steam tables. Minimum flow is determined by approximation on a
graph or by linear interpolation from a table.

EXPLANATION OF REQUIRED KNOWLEDGE

Loss of Emergency Recirculation 19111-C checks for the ability to "terminate" Sl in step
18. The EOP utilizes a relaxed termination criteria based on RVLIS Full Range and
Subcooling. RVLIS requirements are modified by the number of RCPs running and
subcooling is modified by the presence of adverse containment. These parameters
determine the effectiveness of ECCS to cool the core. If sufficient cooling and inventory
exist, Sl is terminated and CCPs are aligned to the normal flow path. If sufficient
inventory exist, but not sufficient subcooling, the EOP directs the operator to minimum
ECCS flow in order to conserve RWST inventory. The minimum ECCS flow required is
determined using either Table 1 or Figure 1 and is based on the decay heat, using time
since Reactor Trip as the determining parameter. The flow determined is a minimum
value and therefore the operator is expected to start and stop pump and operator
valves within the control room as necessary to be at or above the minimum flow.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. RVLIS level is greater than required and subcooling is greater
than the required non-adverse value. If the candidate does not
recognize that adverse containment conditions exist, this would
be the correct choice. Therefore, this distractor is plausible.

B. Correct. The candidate should determine that RVLIS level is greater
than required, but subcooling is below the adverse value. This
would require the candidate to determine a minimum flow from
either the graph or table. The time since the event started is
approximately 390 minutes which would result in a required flow
of approximately 215 gpm, however this exact value is not
given. The candidate must choose a flow rate greater than the
required flow.

C. Incorrect. Plausible. The candidate should determine that RVLIS level is greater
than required, but subcooling is below the adverse value. This
would require the candidate to determine a minimum flow from
either the graph or table. If the candidate incorrectly uses the
time since Sl reset instead of the time from reactor trip, 120
minutes would be used and a flow of approximately 315 gpm
determined, however this exact value is not given. The
candidate must choose a flow rate greater than the required
flow.

D. Incorrect. Plausible. A common error candidates make is to navigate step 18
incorrectly. When evaluating RVLIS level, candidates go to the
RNO when level is greater than specified instead of continuing
down in the step. If this was occurred, the candidate would
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continue to step 24 which would direct the operator to raise
charging flow as necessary to maintain RVLIS level. Therefore,
this distractor is plausible.

Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
006G2.4.47
42/4.2

19111-C Rev 33.2

WOG Background ECA-1.1 Rev 2, 4/30/2005

19111-C Rev 33.2 step 18, Figure 1 and Table 1;
pages 13-16, 45, and 46

LO-LP-37114-12 State the intent of EOP 19111, Loss of

LO-PP-37115-02

LO-PP-37115-04

LO-PP-37115-05

LO-PP-37115-07

LO-PP-37115-08

LO-TA-37020

Emergency Coolant Recirculation.
Describe the actions taken to conserve
RWST inventory for a loss of emergency
coolant recirculation.

List the ECCS termination criteria and
their bases for a loss of emergency
coolant recirculation.

Discuss the ECCS injection flow control
methods for a loss of emergency coolant
recirculation.

Discuss parameters used to confirm
adequate ECCS injection flow is being
maintained during a loss of emergency
coolant recirculation.

Desribe why the minimum required ECCS
flow decreases with time following a
reactor trip.

Respond to a Loss of Emergency Coolant
Recirculation Capability per 19111-C

BANK - LOIT question HL-SR-00000-02-6

C/A

41.10/43.5/4512

You have completed the test!
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1. HL-SR-00000-02 006/HLSR00000/LO-TA-28004/061A2.04/////

A reactor trip with Sl occurred at 0100. At 0600, the control room operators were
directed to enter 19111-C, "Loss of Emergency Coolant Recirculation". The operators
are now determining if SI flow can be terminated.

The following conditions currently exist at 0700:

- Total Sl flow rate = 600 gpm

- CNMT Press = 3.8 psig

- RCS WR Pressure = 1035 psig

- CETC temperature = 500 degrees F

- All RCPs are OFF

- RVLIS Full Range = 65%

Based on these indications, the control room operators should:

A. Terminate Sl and establish normal charging flow.

By Reduce total Sl flow rate to approximately 175 gpm.

C. Reduce total Sl flow rate to approximately 200 gpm.

D. Reduce total Sl flow rate to approximately 540 gpm.

Tuesday, January 14, 2014 10:24:33 AM 1



A d B . . P d Versi
'S, Waldrup Vogtle Electric Generating Plant 10111.C 339
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 13 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
b. RCS Subcooling based on Core b. Close Spray Valve for idle
Exit TCs - GREATER THAN 24°F RCP:
[38°F ADVERSE].
RCP 1: PIC-0455C
RCP 4: PIC-0455B
Go to Step 18.
c. Start RCP 4 or RCP 1 or other
RCP(s) as necessary to provide
Normal Spray using
ATTACHMENT D.
d. Close Spray Valve for idle RCP:
RCP 1: PIC-0455C
RCP 4: PIC-0455B
*18. Check if ECCS can be terminated:
a. Applicable RVLIS indication: a. Go to Step 24.

RCP(s)
running | Required Indication

0 Full Range
greater than 63%

1 Dynamic Range
greater than 25%

2 Dynamic Range
greater than 34%

3 Dynamic Range
greater than 50%

4 Dynamic Range
greater than 72%

" Step 18 continued on next page
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&S, Waldrup Vogtle Electric Generating Plant ToI1.C 330
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 14 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
b. RCS Subcooling based on Core b. Establish minimum ECCS
Exit TCs - GREATER THAN 74°F flow to remove decay heat
[88°F ADVERSE]. by performing the
following:

1) Determine minimum
ECCS flow required
using the following:

TABLE 1 or FIGURE 1

2) Throttle ECCS flow to
minimum value.

3) Goto Step 24.

CAUTION

Repositioning Phase A Isolation Valves may cause radiation problems throughout
the plant.

19. Reset Containment Isolation Phase
A.

20. Establish Instrument Air to
Containment:

a. Instrument Air pressure - a. Start additional Air
GREATER THAN 100 PSIG. Compressors as necessary.

b. Open INSTR AIR CNMT ISO
VLV HV-9378.

c. Verify PRZR Spray Valves
operating as required.
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&S, Waldrup Vogtle Electric Generating Plant ToI1.C 330

Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number

05/01/2013 RECIRCULATION 15 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

21. Stop ECCS Pumps and place in

standby:
e RHR Pumps
e Sl Pumps

e All butone CCP
22. Establish charging flow:

a. Check Instrument Air - a. Establish Safety Grade
AVAILABLE. Charging by initiating 130086,
CHEMICAL AND VOLUME
CONTROL SYSTEM.
Go to Step 23.

b. Verify CCP alternate miniflow
valves in ENABLE PTL position:

e HV-8508A-CCP-ARVTO
RWST ISOLATION

e HV-8508B-CCP-BRV TO
RWST ISOLATION

e Verify white Pressure Control
Mode light - LIT

c. Close BIT DISCH ISOLATION
valves:

e HV-8801A
e HV-8801B

d. Set SEAL FLOW CONTROL
HC-182 to maximum seal flow
(HV-0182 closed).

" Step 22 continued on next page
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&S, Waldrup Vogtle Electric Generating Plant ToI1.C 330

Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number

05/01/2013 RECIRCULATION 16 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

e. Open CHARGING TO RCS
ISOLATION valves:

o HV-8105
e HV-8106

f. Establish desired charging flow
using HV-0182 and FV-0121.

*23. Maintain Seal Injection flow to all
RCPs -8 TO 13 GPM.

*24. Check adequate charging/ECCS

flow:

a. Applicable RVLIS indication: a. Raise charging/ECCS flow
to maintain RVLIS indication
as necessary.

RCP(s)

running | Required Indication

0 Full Range
greater than 63%

1 Dynamic Range
greater than 25%

2 Dynamic Range
greater than 34%

3 Dynamic Range
greater than 50%

4 Dynamic Range
greater than 72%

b. Core Exit TCs - STABLE OR b. Raise charging/ECCS flow
LOWERING. to maintain TCs stable or
lowering.
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&S, Waldrup Vogtle Electric Generating Plant TO11.C 339

Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number

05/01/2013 RECIRCULATION 45 of 49
TABLE 1 Sheet 1 of 1

MINIMUM ECCS FLOW VERSUS TIME

Time Since ECCS
Reactor Trip Flow Rate
(Minutes) (GPM)
10 615
15 555
20 515
30 471
40 435
50 399
60 381
70 363
80 344
90 337
100 326
150 294
200 268
300 232
400 214
500 205
600 196
800 181
1000 170
2000 141
3000 127
4000 116
5000 109
10000 91
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Procedure Version

C. S. Waldrup Vogtle Electric Generating Plant 19111-C 3392
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 46 of 49
FIGURE 1 Sheet 1 of 1
MINIMUM ECCS FLOW VERSUS TIME
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&S, Waldrup Vogtle Electric Generating Plant TO1.C 330
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 13 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
b. RCS Subcooling based on Core b. Close Spray Valve for idle
Exit TCs - GREATER THAN 24°F RCP:
[38°F ADVERSE].

RCP 1: PIC-0455C
RCP 4: PIC-0455B

Go to Step 18.

c. Start RCP 4 or RCP 1 or other
RCP(s) as necessary to provide
Normal Spray using
ATTACHMENT D.

d. Close Spray Valve for idle RCP:

RCP 1: PIC-0455C
RCP 4: PIC-0455B

*18. Check if ECCS can be terminated:

a. Applicable RVLIS indication: a. Goto Step 24.
Distractor D
RCP(s)
running | Required Indication
0 Full Range
greater than 63%
1 Dynamic Range

greater than 25%

2 Dynamic Range
greater than 34%

3 Dynamic Range
greater than 50%

4 Dynamic Range
greater than 72%

IYES |

" Step 18 continued on next page
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AN V\Ef/;érup Vogtle Electric Generating Plant Tgﬁ“ﬁc ngonz
Efcive ot ECA-1.1 LOSS OF EMERGENCY COOLANT | Page Mmoo
05/01/2013 RECIRCULATION 14 of 49

ACTION/EXPECTED RESPONSE

b. RCS Subcooling based on Core

Exit TCs - GREATER THAN 74°F

RESPONSE NOT OBTAINED

b. Establish minimum ECCS
flow to remove decay heat

[88°F ADVERSE]. by performing the
following:
—L 1)  Determine minimum
1045 psig == ECCS flow required
_ 1060psia => 551.8 using the following:
Containment FTsat=>76F
Pressure => subcooling TABLE 1 or FIGURE 1
Adverse values
used. 2) Throttle ECCS flow to
minimum value.
3) Goto Step 24.
CAUTION

the plant.

Repositioning Phase A Isolation Valves may cause radiation problems throughout

19. Reset Containment Isolation Phase
A.

20. Establish Instrument Air to
Containment:

a. Instrument Air pressure -
GREATER THAN 100 PSIG.

b. Open INSTR AIR CNMT ISO
VLV HV-9378.

c. Verify PRZR Spray Valves
operating as required.

a. Start additional Air
Compressors as necessary.
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&S, Waldrup Vogtle Electric Generating Plant ToI1.C 330

Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number

05/01/2013 RECIRCULATION 15 of 49
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

21. Stop ECCS Pumps and place in

standby:
e RHR Pumps
e Sl Pumps

e All butone CCP
22. Establish charging flow:

a. Check Instrument Air - a. Establish Safety Grade
AVAILABLE. Charging by initiating 130086,
CHEMICAL AND VOLUME
CONTROL SYSTEM.
Go to Step 23.

b. Verify CCP alternate miniflow
valves in ENABLE PTL position:

e HV-8508A-CCP-ARVTO
RWST ISOLATION

e HV-8508B-CCP-BRV TO
RWST ISOLATION

e Verify white Pressure Control
Mode light - LIT

c. Close BIT DISCH ISOLATION
valves:

e HV-8801A
e HV-8801B

d. Set SEAL FLOW CONTROL
HC-182 to maximum seal flow
(HV-0182 closed).

" Step 22 continued on next page
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&S, Waldrup Vogtle Electric Generating Plant ToI1.C 330
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 16 of 49

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

e. Open CHARGING TO RCS
ISOLATION valves:

o HV-8105
e HV-8106

f. Establish desired charging flow
using HV-0182 and FV-0121.

*23. Maintain Seal Injection flow to all
RCPs -8 TO 13 GPM.

*24. Check adequate charging/ECCS

flow:

a. Applicable RVLIS indication:

a. Raise charging/ECCS flow

to maintain RVLIS indication
as necessary.

Distractor D

RCP(s)
running

Required Indication

0

Full Range _
greater than 63%

1

Dynamic Range
greater than 25%

Dynamic Range
greater than 34%

Dynamic Range
greater than 50%

Dynamic Range
greater than 72%

b. Core Exit TCs - STABLE OR
LOWERING.

b. Raise charging/ECCS flow
to maintain TCs stable or
lowering.
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Approved By

Vogtle Electric Generating Plant

Procedure Version

C. S. Waldrup 19111-C 33.2

Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number

05/01/2013 RECIRCULATION 45 of 49
TABLE 1 Sheet 1 of 1

MINIMUM ECCS FLOW VERSUS TIME

Time Since
Reactor Trip

(Minutes)
10

15
20
30
40
50
60
70
80
90
100
150
200
300
400
500
600
800
1000
2000
3000
4000
5000
10000

ECCS
Flow Rate

(GPM)
615

555
515
471
435
399
381
363

344

Interpolate for
337 120min =>
326 1 |approximately
294 315gpm.

268

232 P
<—Interpolate for

214 " 1390min =>

205 approximately

196 215gpm.

181
170
141
127
116
109
91
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&S, Waldrup Vogtle Electric Generating Plant TO11.C 339
Effective Date ECA-1.1 LOSS OF EMERGENCY COOLANT Page Number
05/01/2013 RECIRCULATION 46 of 49
FIGURE 1 Sheet 1 of 1
MINIMUM ECCS FLOW VERSUS TIME
1000
900
800
700
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o
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L 315 degrees F.
\
@ 400 \
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STEP DESCRIPTION TABLE FOR ECA-1.1 Step _15

STEP: Check If SI Can Be Terminated

PURPOSE : To determine if conditions have been established which
indicate that one train of SI flow is no longer required

BASIS:

Following the reduction to one train of SI, RCS conditions may be
within acceptable limits for SI termination to be allowed. The
combination of a minimum subcooling and sufficient liquid level in the
vessel to cover the core represents less restrictive SI termination
criteria in this guideline because SI flow may prevent a subsequent
reduction in RCS pressure and cause considerable depletion of the
RWST.

The subcooling criterion will ensure subcooled conditions and the
RVLIS indication ensures the existence of an adequate vessel inventory
such that core cooling is ensured. Refer to document SI
TERMINATION/REINITIATION

in the Generic Issues section of the Executive Volume.

If the termination criteria are not satisfied, then SI is required to
ensure core cooling and should not be terminated. If RVLIS indication
is adequate but RCS subcooling is not, the operator is then instructed
to establish the minimum SI pump flow needed to match decay heat in
order to further decrease SI pump flow and delay RWST depletion. This
is done by aligning (if necessary) and operating the appropriate SI
pumps (charging/SI pumps, high-head SI pumps and low-head SI pumps)
such that the flow required to match decay heat is established. For
most Westinghouse plants, the flow through the SI lines cannot be
throttled and the exact flow rate required cannot be established.
Therefore, in order to establish the minimum SI flow required in this
step, the operator should stop appropriate SI pump(s) to establish
flow equal to or greater than the minimum SI flow required to match
decay heat. The SI flow needed to match decay heat is a function of
time and is obtained from Figure 1.

Figure 1 is a generic curve with units for flowrate of gpm per MWt.
Each utility must develop a plant specific curve for its plant from
Figure 1, and this curve would be included in the plant specific
emergency operating procedure as Figure ECAl11l-1. This plant specific
curve can be developed by modifying Figure 1 as follows: The Y-axis
values for flowrate in gpm/MWt should be multiplied by the plant
specific MWt core rating to obtain flowrate values in GPM. The X-axis
values for time in minutes are used without modification. A plant

ECA-1.1 Background 43 HP-Rev. 2, 4/30/2005
HECA11BG.doc
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specific curve is then plotted as flowrate (gpm) versus
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STEP DESCRIPTION TABLE FOR ECA-1.1 Step _15

time (minutes). Note that Figure ECA11-1 in guideline ECA-1.1 has
been developed for a plant with a core rating of 3411 MWt and is
included as an example.

ACTIONS:

o Determine if RVLIS indication is greater than the full range or
dynamic head range value, as applicable.
o Determine if RCS subcooling (based on core exit TCs) is greater
than
(R.12)°F [(R.13)°F for adverse containment]
o Determine minimum SI flow required from Figure ECA11-1
o Establish minimum SI flow

INSTRUMENTATION:

0 RCS pressure indication
o Core exit TCs temperature indication
0 RVLIS indication

CONTROL /EQUIPMENT :

o High-head SI pump switches
o Charging/SI pump switches
0o Low-head SI pump switches

KNOWLEDGE :

0 Understanding of RVLIS function, configuration, and interpretation
0 Due to the less restrictive SI termination and reinitiation
criteria
provided in this guideline the operator should be especially alert
for
any decrease in RCS subcooling or vessel level that warrants SI
reinitiation
o This step is a continuous action step while in this guideline

ECA-1.1 Background 45 HP-Rev. 2, 4/30/2005
HECA11BG.doc



STEP DESCRIPTION TABLE FOR ECA-1.1 Step _15

PLANT-SPECIFIC INFORMATION:

o (K.@2) RVLIS full range value which is the top of the core,
including allowances for instrument uncertainties.

o (L.®5) RVLIS dynamic range value corresponding to an average system
void fraction of 25 percent with 4 RCPs running, including
allowances for instrument uncertainties.

o (L.96) RVLIS dynamic range value corresponding to an average system
void fraction of 25 percent with 3 RCPs running, including
allowances for instrument uncertainties.

o (L.97) RVLIS dynamic range value corresponding to an average system
void fraction of 25 percent with 2 RCPs running, including
allowances for instrument uncertainties.

o (L.©8) RVLIS dynamic range value corresponding to an average system
void fraction of 25 percent with 1 RCP running, including
allowances for instrument uncertainties.

o (R.12) The sum of temperature and pressure measurement system
errors, including allowances for normal channel accuracies,
translated into temperature using saturation tables, plus
50°F.

o (R.13) The sum of temperature and pressure measurement system
errors, including allowances for normal channel accuracies
and post accident transmitter errors, translated into
temperature using saturation tables, plus 50°F.

o If RVLIS is not available, RCS subcooling based on core exit TCs is
sufficient for terminating SI since a 50°F margin has been added to
instrument uncertainties. This 50°F margin allows sufficient time

for
operator action to reinitiate SI before core uncovery.

o As long as the RVLIS dynamic range uncertainty for the Westinghouse

RVLIS
design is less than +/-6%, the uncertainty does not need to be

included in
the calculation of the plant-specific EOP setpoints.

ECA-1.1 Background 46 HP-Rev. 2, 4/30/2005
HECA11BG.doc
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1. 007A2.02 001/LOIT/RO/M/F 2.6/3.2/007A2.02/LO-PP-16301-11//HL17 NRC/

Initial conditions:

- Unit 1 is in Mode 5 with solid plant conditions.
- Pressurizer bubble is being established.

Current conditions:
- A transient results in an RCS pressure spike.
- ALB12-E02 PRZR REL TANK HI PRESS is received.
- ALB12-E03 PRZR REL TANK HI TEMP is received.
Which one of the following completes the following statement?
The RHR pump _ (1)__ relief valve lifting caused the PRT high pressure condition,

and

per 13004-1, "Pressurizer Relief Tank Operation," recirculation through the RCDT heat
exchanger to lower PRT temperature is expected to take approximately _ (2)

—(_ _(2)_

A. discharge 1 hour

B. discharge 8 hours

C. suction 1 hour

Dy suction 8 hours

K/IA

007 Pressurizer Relief / Quench Tank

A2.02 Ability to (a) predict the impacts of the following malfunctions or

operations on the PRTS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of
those malfunctions or operations:

Abnormal pressure in the PRT

K/A MATCH ANALYSIS

The question requires the candidate to determine the cause of the high pressure and
high temperature annunciators associated with the PRT. This is backward logic from
the first part of the specified K/A, which requires the candidate to predict how the
malfunction will impact the PRT. This was necessary in order to write a technically valid
question. The question as written requires the candidate to have knowledge of the

Thursday, March 06, 2014 11:22:05 AM 1



relationship between the malfunction and the PRT pressure. The only other possible
topic that could be asked would be associated with the PRT rupture pressure. However,
the rupture pressure does not lend itself to an A2 since there is no plausible distractor
to pit against rupture as an impact.

The candidate is then required to choose the procedurally directed process which will
correct / control the temperature and pressure increase based on the conditions
depicted by the annunciators.

This question is a re-use from the HL-17 NRC exam.

EXPLANATION OF REQUIRED KNOWLEDGE

Based on the PRT annunciators, both temperature and level are elevated. Coupled
with the given RCS pressure spike, the most likely source of mass addition to the PRT
would be from the RHR suction relief valves, which lift at 450 psig. These valves
provide cold over-pressure protection in Mode 5 and pass a significant volume of water,
which will raise PRT level, pressure, and temperature. The RHR discharge relief valves
are sized for thermal protection and lift at 600 psig. These valves relieve to the RHUT.
With RHR pumps in service, the RHR discharge relief valves will lift first since the RHR
pump creates approximately 200 psid (450psig + 200psid=650psig > 600psig).
However, RCS pressure will continue to rise and the suction relief valves will open due
to the small flow rate of the discharge relief valvess.

Per 17012-1 EO2 and EOQ3, PRT pressure and temperature should be restored per
13004-1. 13004-1 gives direction on how to control PRT pressure, level, and
temperature. Per Limitation 2.2.1, if the PRT High Temperature Alarm is annunciated,
the contents of the PRT shall be cooled. Cooling the PRT can be accomplished by two
methods - spray or recirculation. Per the procedure titles and the note at the beginning
of each section, cooling by spray is designed to take 1 hr and cooling by recirculation is
designed to take 8 hrs. Therefore, the use of spray is fastest.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. The RHR discharge valves relieve to
the RHUT and therefore could not have caused the rise in PRT
temperature and pressure. However, the candidate may
believe the RHR discharge relief valves are located inside
containment and therefore relieve to the PRT. With the added
discharge pressure, the disscharge relief valves will lift before
the suction relief valves and result in the described PRT
conditions.

The second part is incorrect. SOP-13004 describes the 1 hour
cooldown method as the spray and drain and the 8 hours
method as cooldown using the RCDT heat exchanger.
However, a candidate without specific knowledge of the PRT
cooling methods times could find it reasonable that
recirculation is a faster method since it would cool the bulk
liquid temperature faster than a spray method, which tends to
create thermal stratification.

Thursday, March 06, 2014 11:22:05 AM 2



B. Incorrect. Plausible.

C. Incorrect. Plausible.

D. Correct.

Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:

Cognitive Level:

10 CFR Part 55 Content:

Comments:

Thursday, March 06, 2014 11:22:05 AM

The first part is incorrect. See the first part of choice A above.

The second part is correct. SOP-13004 describes the 1 hour
cooldown method as the spray and drain and the 8 hour
cooldown method as using the RCDT heat exchanger.

The first part is correct. The RHR suction relief valves are
located inside Containment and, if they lift during a RCS
pressure transient, will result in the described PRT conditions.

The second part is incorrect. See the second part of choice A
above

The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.

RO

T2/ G1
007A2.02
2.6/3.2

17012-1 Rev 21

13004-1 Rev 20

1X4DB121 Rev 42.0

1X4DB122 Rev 51.0

None

LO-PP-16301-01 List the sources that input into the PRT.

LO-PP-16301-09 Describe the methods for cooling the
PRT.

MODIFIED - HL17 # 007A2.06

M/F

41.5/43.5/45.3/45.13

You have completed the test!



1. 007A2.06 001/2/1/PRT VACUUM PROCS/H-2.6/2.8/NEW/HL-17 NRC/RO/SRO/TNT/GCW

Initial conditions: Original Question

- Unit 1 is solid plant.
- PRZR bubble is being drawn per 12001-C, "Unit Heatup to Hot Shutdown".

Current conditions:

- A transient results in an RCS pressure spike.
- ALB12-E03 PRZR REL TANK HI TEMP illuminates

Which one of the following correctly completes the statement below?
The RHR pump __ (1)___ relief valve lifting caused the PRT High Temperature
and
per 13004-1, "Pressurizer Relief Tank Operation", the FASTEST way to cooldown the
PRTisusing___ (2)__ .
A. (1) discharge
(2) spray from RMWST and drain to the RCDT
B. (1) discharge
(2) recirculation through the RCDT heat exchanger
Cv (1) suction
(2) spray from RMWST and drain to the RCDT
D. (1) suction

(2) recirculation through the RCDT heat exchanger

Thursday, March 06, 2014 11:19:27 AM
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Approved By . . Procedure Version
W.R. Dunn Vogtle Electric Generating Plant 17012-1 21
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 3 of 52
(1) (2) 3) 4) (5) (6)
RCP LOOP 1 RC LOOP RC LOOP TAVG/TREF OVERTEMP
A LOW FLOW AT/AUCT AT TAVG/AUCT TAVG DEVIATION AT ALERT
ALERT HI-LO DEV HI-LO DEV
B RCP LOOP 2 AUCT TAVG TAVG OVERPOWER
LOW FLOW HIGH _ AT ALERT
ALERT LO-LO ALERT
c RCP LOOP 3 A COLD OP B COLD OP TERR
LOW FLOW LOW AUCT RCS LOW AUCT RCS _
ALERT TEMP TEMP :_T:VG TREF)
RCP LOOP 4 PRZR PRESS ARCS PRESS B RCS PRESS RV VENT
D LOW FLOW LO PORV APPROACHES APPROACHES HI TEMP
ALERT BLOCK COLD OP LIMIT COLD OP LIMIT
PRZR RELIEF PRZR REL TANK PRZR REL TANK PV-0455A A COLD OP ACTU
E 3:3Tcé|-|MP HI PRESS HI TEMP OPEN SIGNAL VLV HV-8000A
NOT FULL OPEN
PRZR SAFETY PRZR REL TANK RV FLG PV-0456A B COLD OP ACTU
F E:E_II:'IEENTPDISCH HI/LO LEVEL LKOF HI TEMP OPEN SIGNAL VLV HV-8000B
NOT FULL OPEN
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A ved B . . P du Versi
WR. Dumn Vogtle Electric Generating Plant A 1?6e12r_e1 219 e
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 33 of 52
WINDOW EO02
ORIGIN SETPOINT
PRZR REL TANK
1-PT-0469 8 psig HI PRESS
1.0 PROBABLE CAUSE
1. One or more of the following valves has lifted or is leaking to the
Pressurizer Relief Tank:
a. Pressurizer Safety Valves,
b. Pressurizer (PRZR) Power Operated Relief Valves (PORV)s,
C. Chemical and Volume Control System (CVCS) Letdown Relief
Valve 1-PSV-8117,
d. CVCS Seal Return Relief Valve 1-PSV-8121,
e. Residual Heat Removal (RHR) Relief Valves 1-PSV-8708A and B
during shutdown conditions.
2. Nitrogen Regulator malfunction.
3. Safety grade letdown in use and aligned to the Pressurizer Relief Tank.
2.0 AUTOMATIC ACTIONS
NONE
3.0 INITIAL OPERATOR ACTIONS

NONE
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A ved B . . P du Versi

WR. Dumn Vogtle Electric Generating Plant A 1%e12r_e1 21e e

Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number

05/06/2013 PANEL 1C1 ON MCB 34 of 52
WINDOW EO02
(Continued)

4.0 SUBSEQUENT OPERATOR ACTIONS

CAUTION

If PRT pressure increases the PRT rupture disk will fail at 86 to 100 psig,
opening the PRT to containment.

Determine actual Pressurizer Relief Tank pressure using 1-P1-0469 on
the QMCB.

Monitor Pressurizer Relief Tank temperature, level, and pressure.

Check tailpipe temperatures for the Pressurizer Safety Valves, Power
Operated Relief Valves, and CVCS Letdown Relief Valve.

IF a PRZR PORYV OR Safety Valve has actuated, check valve closure
when pressure is lowered in the Reactor Coolant System.

IF a nitrogen supply malfunction has occurred, isolate the supply by
shutting valves 1-HV-8033 and 1-HV-8047.

IF a Pressurizer Safety Valve is open OR fails to close following an
actuation, Go To 18004-C, "Reactor Coolant System Leakage."

IF a PRZR PORYV 455A/456A is open OR fails to close following an
actuation:

a. Place the Control Switch for the affected valve to the closed
position,

b. IF the affected valve will NOT close, close the associated Block
Valve,

C. Refer to Technical Specification LCO 3.4.11.

IF the pressure rise is due to the CVCS Letdown Relief Valve being open
isolate letdown, and initiate 18007-C, "Chemical And Volume Control
System Malfunction."
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A d B . . P d Versi
WR. Dumn Vogtle Electric Generating Plant g\ 170124 21
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 35 of 52
WINDOW E02
(Continued)
9. IE the pressure rise is due to a failed RHR Relief Valve, isolate the
affected Train of RHR and initiate 18019-C, "Loss Of Residual Heat
Removal."
10. IFE the pressure rise is due to a failed Seal Return Relief Valve, attempt to

isolate the leak.

11.  IE pressure rise is due to a hard bubble, i.e., no temperature or level
change, notify Chemistry and place Pressurizer Steam Space Sample in
service and control RCS pressure using 12004-C.

12.  Restore pressure in the Pressurizer Relief Tank to normal per 13004-1,
"Pressurizer Relief Tank Operation."

13.  IE equipment failure is indicated, initiate maintenance as required.

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCES: 1X4DB112, PLS
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WR. Dumn Vogtle Electric Generating Plant A 1?6e12r_e1 219 e
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 36 of 52
WINDOW EOQ3
ORIGIN SETPOINT
PRZR REL TANK
1-TE-0468 115°F HI TEMP
1.0 PROBABLE CAUSE
1. One or more of the following valves has lifted or is leaking to the
Pressurizer Relief Tank:
a. Pressurizer Safety Valve,
b. Pressurizer (PRZR) Power Operated Relief Valves (PORV)s,
C. Chemical and Volume Control System (CVCS) Letdown Relief
Valve 1-PSV-8117,
d. CVCS Seal Return Relief Valve 1-PSV-8121,
e. Residual Heat Removal (RHR) Relief Valves 1-PSV-8708A and B
during shutdown conditions.
2. Safety grade letdown in use and aligned to the Pressurizer Relief Tank.
2.0 AUTOMATIC ACTIONS
NONE
3.0 INITIAL OPERATOR ACTIONS
NONE
4.0 SUBSEQUENT OPERATOR ACTIONS

1. Determine the actual temperature of the Pressurizer Relief Tank using
1-T1-0468 on the QMCB.

2. Check tailpipe temperatures for the Pressurizer Safety Valves, PRZR
PORVs, and CVCS Letdown Relief Valve.
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A ved B . . P du Versi
WR. Dumn Vogtle Electric Generating Plant A 1?8e12r_e1 219 e
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 37 of 52
WINDOW EO03
(Continued)
3. IF a Pressurizer Safety OR PRZR PORYV Valve has actuated, check valve
closes when system pressure is reduced.
4. IF a Pressurizer Safety Valve is open OR fails to close following an
actuation, initiate 18004-C, "Reactor Coolant System Leakage."
5. IF a PRZR PORYV 455A/456A is open OR fails to close following an
actuation:
a. Place the Control Switch for the affected valve to the closed
position,
b. IF the affected valve will NOT close, close the associated Block
Valve,
C. Refer to Technical Specification LCO 3.4.11.
6. IF the temperature rise is due to the CVCS Letdown Relief Valve being
open, isolate letdown and initiate 18007-C, "Chemical And Volume
Control System Malfunction."
7. IF the temperature rise is due to a failed RHR Relief Valve, isolate the
affected Train of RHR and initiate 18019-C, "Loss Of Residual Heat
Removal."
8. IF the temperature rise is due to a failed Seal Return Relief Valve, attempt
to isolate the leak.
9. Restore the Pressurizer Relief Tank temperature to normal per 13004-1,
"Pressurizer Relief Tank Operation."
10.  IF equipment failure is indicated, initiate maintenance as required.
5.0 COMPENSATORY OPERATOR ACTIONS
NONE
END OF SUB-PROCEDURE
REFERENCES: 1X4DB112, PLS
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Approved By . . Procedure Version

M.C. Henry Vogtle Electric Generating Plant A 13004-1 20

Effective Date Page Number

04/18/2013 PRESSURIZER RELIEF TANK OPERATION 3 of 43
1.0 PURPOSE

This procedure provides the necessary instructions for operation of the Pressure
Relief Tank (PRT) and supporting equipment. Procedure instructions include the

following:

4.1.2

4.2.1

4.2.2

4.4.1

442

443

4.4.4

44.5

4.4.6

Placing The PRT In Service

Pressure Control Of The PRT

Level Control Of The PRT

Purging The PRT To The WGS

Purging The PRT To Containment HVAC

PRT Cooldown Using Spray And Drain (One Hour Cooldown)

PRT Cooldown Using RCDT Heat Exchanger (Eight Hour
Cooldown)

Draining The PRT

Venting PRT For PRZ Code Safeties OR Manway removal
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Approved By . . Procedure Version
M.C. Henry Vogtle Electric Generating Plant A 13004-1 20
Effective Date Page Number
04/18/2013 PRESSURIZER RELIEF TANK OPERATION 4 of 43
INITIALS
2.0 PRECAUTIONS AND LIMITATIONS
2.1 PRECAUTIONS
2.1.1 Equipment that has been exposed to air must be purged before it is
connected to the Vent Header to prevent explosive mixtures of
hydrogen and oxygen.
21.2 A nitrogen gas blanket should be maintained in the PRT to exclude
air and prevent the formation of an explosive hydrogen and oxygen
mixture.
21.3 Before opening the PRT to atmosphere, verify that the gas space
hydrogen content is less than 4% and the oxygen content is less
than 5%.
2.2 LIMITATIONS
2.2.1 If the PRT High Temperature Alarm (115°F) is annunciated, the
contents of the PRT shall be cooled.
222 The PRT rupture disk will fail at 86 to 100 PSIG.
3.0 PREREQUISITES AND INITIAL CONDITIONS
3.1 The Gaseous Waste Processing System is available to provide
processing of gases from the PRT.
3.2 The Auxiliary Gas System-Nitrogen or nitrogen from the Waste Gas
Decay Shutdown Tank is available to provide a nitrogen blanket for
the PRT.
3.3 Reactor Make-Up Water is available to provide a cooling spray for
the PRT.
3.4 ACCW is available if cooling the PRT with the RCDT Heat

Exchanger.
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M.C. Henry Vogtle Electric Generating Plant A 13004-1 20
Effective Date Page Number
04/18/2013 PRESSURIZER RELIEF TANK OPERATION 29 of 43
INITIALS
443 PRT Cooldown Using Spray And Drain (One Hour Cooldown)

NOTE

Two methods for cooling the PRT exist. Cooling the PRT by spray and
drain is designed to cool the PRT in 1 hour. This method uses makeup
water and drains to the Waste Processing System. Cooling the PRT by
recirculation through the RCDT Hx is designed to cool the PRT in 8
hours. This method minimizes makeup water use and waste processing
of liquid. The time required to cool the PRT and water usage should be

considered before deciding which method to use.

4431

4432

4433

4434

Establish communications between the Liquid Waste Processing
System Panel (PLPP) and the Control Room.

Verify the PRT pressure less than or equal to 50 psig as indicated

by PRESSURIZER RELIEF TANK 1-PI-0469 to prevent RCDT
System over pressurization.

Verify open WPSL RCDT PUMPS DISCH TO RECYC EVAP
1-1901-U6-327. (1AB-RA27)

Realign RCDT Pump Suction to the PRT and initiate spray as
follows:

a.  Stop the running REACTOR COOLANT DRAIN TANK
PUMP

#1 1HS-1003A (PLPP)

#2 1HS-1003B (PLPP)

CAUTION

The RCDT level should be monitored to prevent tank flooding.

b. Place REACTOR COOLANT DRAIN TANK LEVEL
1-LC-1003 in MANUAL and open the valve (PLPP).

C. Close REACTOR COOLANT DRAIN TANK
RECIRCULATION VALVE 1-HV-7144 (PLPP).
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Approved By

Vogtle Electric Generating Plant A

Procedure Version

M.C. Henry 13004-1 20
Effective Date Page Number
04/18/2013 PRESSURIZER RELIEF TANK OPERATION 32 of 43

INITIALS
444 PRT Cooldown Using RCDT Heat Exchanger (Eight Hour Cooldown)

NOTE

Two methods for cooling the PRT exist. Cooling the PRT by spray and
drain is designed to cool the PRT in 1 hour. This method uses makeup
water and drains to the Waste Processing System. Cooling the PRT by
recirculation through the RCDT Hx is designed to cool the PRT in 8
hours. This method minimizes makeup water use and waste processing
of liquid. The time required to cool the PRT and water usage should be

considered before deciding which method to use.

4.4.41

4442

4443

Establish communications between the Liquid Waste Processing

System Panel (PLPP) and the Control Room.

Verify PRESSURIZER RELIEF TANK 1-P1-0469 indicates less
than OR equal to 50 psig to prevent RCDT System over
pressurization. (QMCB)

Realign the RCDT System to recirc the PRT as follows:

a. Stop the running REACTOR COOLANT DRAIN TANK
PUMP

#1 1HS-1003A (PLPP)

#2 1HS-1003B (PLPP)

CAUTION

The RCDT level should be monitored to prevent tank flooding.

b. Close REACTOR COOLANT DRAIN TANK PUMP
SUCTION VALVE 1-HV-7127 (PLPP).

C. Close REACTOR COOLANT DRAIN TANK

RECIRCULATION VALVE 1-HV-7144 (PLPP).

d. Open REACTOR COOLANT DRAIN TANK PRESSURE

RELIEF TANK VALVE 1-HV-7141 (PLPP).
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1. 007EA2.06 001/LOIT AND LOCT/RO/C/A 4.3/4.5/007EA2.06/LO-TA-37002/27009///

Initial condition:

- Unit 1 is operating at 55% reactor power with a plant startup in progress.
Current conditions:

- Both Unit 1 RATs de-energize.

- Both DGs start and re-energize their respective bus.

- No other switchyard components are affected.
Which one of the following completes the following statement?

With no operator action, one minute after the RATs de-energize, the Reactor Trip
Breakers willbe _ (1) _,

and

DRPI _ (2)__ be available to check control rod positions.

_(_— _(2)_

A. open will

B. open will NOT
Cv closed will
D. closed will NOT
K/IA

007 Reactor Trip - Stabilization - Recovery

EA2.06 Ability to determine or interpret the following as they apply to a
reactor trip:

Occurrence of a reactor trip.

K/A MATCH ANALYSIS

The question presents the candidate with a loss of both RATs and then requires the
candidate to determine if a reactor trip occurs as a result of the LOSP, and whether
DRPI will be energized after the busses are reenergized by the EDGs.

EXPLANATION OF REQUIRED KNOWLEDGE
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The candidate is required to recognize that above 50% power, the non-1E 13.8 KV and
4160 VAC buses will remain energized from the UATs. The 1E 4160 VAC buses will
de-energize and be re-energized by the Emergency Diesel Generators (EDGs). As
such, no reactor trip signals will be generated directly or indirectly. Additionally, DRPI is
normally powered from 'B' train 1E power (1BA03->1BBC->1NYC2).

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. As described in the Explanation of
Required Knowledge above, all buses are energized after the
loss of the RATs and no reactor trip signals are generated.
However, below 50% power the non-1E buses are aligned to
the RATs. A candidate not familiar with when the non-1E
buses are transferred could conclude that the non-1E buses
de-energized. In this case, several reactor trip signals would
be energized.

The second part is correct. 1BAO3 was re-energized by the DG
and the sequence re-energized 1BBC, which re-energized
DRPI.

B. Incorrect. Plausible. The first part is incorrect. See part one of Choice A above.

The second part is incorrect. As described in the Explanation of
Required Knowledge above, DRPI is ultimately powered from
1BAO3, which will be re-energized by its EDG. However, DRPI
is powered from a non-1E panel 1NYC2. If the candidate is not
familiar with the one-line distribution for DRPI, it could be
reasonable for a candidate, who concluded that non-1E buses
de-energized in part one of this distractor, to also conclude that
DRPI, powered from a non-1E 120VAC panel, would also be
de-energized.

C. Correct. The first part is correct. As described in the Explanation of
Required Knowledge above, all buses are energized after the
loss of the RATs and no reactor trip signals are generated.

The second part is correct. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is correct. See the first part of choice C above.

The second part is incorrect. As described in the Explanation of
Required Knowledge above, DRPI is ultimately powered from
1BAO03, which will be re-energized by its EDG. It is reasonable
for a candidate without specific knowledge of DRPI power
supplies to recongnize DRPI is de-energized when 1BA03
losses power during scenarios and conclude DRPI will not be
automatically restored on a loss of power, because DRPI is
non-safety related and there are no steps in the EOPs to ensure
it is energized.
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Level:

Tier # / Group #
K/A#

Importance Rating:
Technical Reference:
References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T1/G1
007EA2.06
43/45
13432-1 Rev 49
None

LO-PP-28103-03

LO-PP-28103-05

List all reactor trip set points,
coincidences, permissives, and blocks.
List all ESF actuation signals with
applicable set points, coincidences,
permissives, blocks, and discuss the
systems response to each ESF actuation
signal.

LO-PP-27201-03 State the power supplies for the DRPI

LO-TA-37002

LO-TA-27009

System.

Respond to a Reactor Trip Without Safety
Injection per 19000-C and 19001-C

Swap DRPI Power Supplies using
13432-1/2

BANK - FNP EXAM BANK Question # 007EA2.06 007

C/A

41.7/455/45.6

You have completed the test!
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Approved By

Procedure Version

M.G. Brill Vogtle Electric Generating Plant 18031-C 28

Effective Date

05/24/2013

LOSS OF CLASS 1E ELECTRICAL SYSTEMS

Page Number

9 of 34

A. LOSS OF POWER WITH DG FAILING TO TIE TO BUS
RESPONSE NOT OBTAINED

ACTION/EXPECTED RESPONSE

A14. Verify DRPI - ENERGIZED.

A14. Perform the following:

a.

Swap DRPI power supply using
13432, 120V AC NON 1E
INSTRUMENT DISTRIBUTION
SYSTEM.

*A15. Check DC bus loads:

a. Verify 125V DC battery loads -
LESS THAN THE FOLLOWING
LIMITS:

AD1B 300 AMPS
BD1B 300 AMPS
CD1B 100 AMPS
DD1B 80 AMPS

" Step 15 continued on next page

NORMAL ALTERNATE
UNIT |[LOCATION | SUPPLY SUPPLY
1 TNYC2 1BBC-20 1ABC-20
(CB-B66)
2 2NYC2 2BBC-20 2ABC-20
(CB-B12)
b. IF DRPI can NOT be energized,

THEN refer to the following
technical specifications as
applicable:

TS 3.0.3
TS 3.1.7
TR 13.1.8
TR 13.1.9

Evaluate selective load stripping
using ATTACHMENT B, DC
LOADS TO EVALUATE FOR
LOAD STRIPPING DURING
LOSS OF 1E BUS.

Printed January 15, 2014 at 09:34
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Approved By

Procedure Version

C. H. Williams, Jr. Vogtle Electric Generating Plant A 13432-1 49

Effective Date Page Number
6/3/13 120V AC NON 1E INSTRUMENT DISTRIBUTION SYSTEM 55 of 116
INITIALS
4.2.3 Transferring Regulated Instrument Distribution Panel 1NYC2, 1NYJ, 1NYR,
1NYS or 1NYRS to Alternate Source
NOTES
e The normal regulated transformer is the preferred power source for the
instrument distribution panels. O
e Any TS LCO or TRM actions entered as a result of panels being
de-energized should be evaluated for exit after panel is re-energized
and loads verified operable. O
CAUTION
When power is transferred for 1INYC2, DPM 1RX-12444 may be damaged
if not removed from service by Chemistry. O
4.2.3.1 To transfer 1INYC2 to the alternate regulated source 1ABC,

perform the following:

a. Request Chemistry remove power at DPM 1RX-12444 to
support transfer.

Critical

b. Close the Alternate Regulated Transformer Supply Breaker
1ABC-20. (CB-B76)

CcVv
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Approved By Procedure Version

C. H. Williams, Jr. Vogtle Electric Generating Plant A 13432-1 49

Effective Date Page Number
6/3/13 120V AC NON 1E INSTRUMENT DISTRIBUTION SYSTEM 56 of 116
INITIALS
NOTE
Steps 4.2.3.1.c and 4.2.3.1.d should be performed as quickly as possible to
minimize the time the panel is de-energized. O
C. Open the normal Instrument Distribution Panel Breaker

1NYC2-02. (CB-B66)

d. Close the alternate Instrument Distribution Panel Breaker
1NYC2-01. (CB-B66)

e. Verify proper operation of 1INYC2 by observing
approximately 120V AC on the Instrument Distribution
Panel Voltmeter.

Critical
f. WHEN 1NYC2 is transferred to the Alternate Source, open
the Normal Regulated Supply Breaker 1BBC-20. (CB-61)
CVv

g. Request Chemistry restore power to DPM 1RX-12444
following energization.
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A ved B . . P du Versi
CFI)‘.)rI?I.eWiI}I/iams, Jr. Vogtle Electric Generating Plant A 13233;1 efém
Effective Date Page Number
6/3/13 120V AC NON 1E INSTRUMENT DISTRIBUTION SYSTEM 70 of 116
INITIALS
4.2.4 Transferring Regulated Instrument Distribution Panel 1NYC2, 1NYJ, 1NYR,

1NYS, or 1INYRS to Normal Source

NOTES

e The normal regulated transformer is the preferred power source for the
instrument distribution panels. O

e Any TS LCO or TRM actions entered as a result of panels being
de-energized should be evaluated for exit after panel is re-energized

and loads verified operable. O
CAUTION
When power is transferred for 1INYC2, DPM 1RX-12444 may be damaged
if not removed from service by Chemistry. O

4241 To transfer 1INYC2 to the normal regulated source 1BBC,
perform the following:

a. Request Chemistry remove power at DPM 1RX-12444 to
support transfer.

Critical
b. Close the Normal Regulated Transformer Supply Breaker
1BBC-20.
CVv
NOTE

Steps 4.2.4.1.c and 4.2.4.1.d should be performed as quickly as possible to
minimize the time the panel is de-energized. O

C. Open the alternate Instrument Distribution Panel Breaker

1NYC2-01.
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A ved B . . P du Versi
CFI)‘.)rI?I.eWiI}I/iams, Jr. Vogtle Electric Generating Plant A 13233;1 efém
Effective Date Page Number
6/3/13 120V AC NON 1E INSTRUMENT DISTRIBUTION SYSTEM 71 of 116
INITIALS
d. Close the normal Instrument Distribution Panel Breaker
1NYC2-02.

e. Verify proper operation of 1INYC2 by observing
approximately 120V AC on the Instrument Distribution
Panel Voltmeter.

Critical

f. WHEN 1NYC2 is transferred to the normal Source, open
the alternate Regulated Supply Breaker 1ABC-20.

CcVv

g. Request Chemistry restore power at DPM 1RX-12444
following energization.
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1. 008A1.03 001/LOIT/RO/C/A 2.7/2.9/008A1.03/LO-TA-60026//

Initial conditions:

Unit 1 is at 100% reactor power.

CCW Train 'A' is in service.

Multiple CCW Train 'A' low pressure and low flow alarms annunciate, then clear.
- No other alarms were received.

Current conditions:

- CCW Train 'A' pressure and flow are stable.
- 18020-C, "Loss of Component Cooling Water," is entered.

Which one of the following completes the following statement?
A CCW Train 'A' pump has experienceda _ (1)__,
and

the standby CCW Train 'A' pump __ (2) __ auto start in response to CCW low header

pressure.
_(_ _@_

A. locked rotor did

B. locked rotor did NOT

Cr sheared shaft did

D. sheared shaft did NOT

K/IA

008 Component Cooling Water

A1.03 Ability to predict and/or monitor changes in parameters (to prevent
exceeding design limits) associated with operating the CCWS
controls including:
CCW pressure

K/A MATCH ANALYSIS

The KA addresses the relationship between the CCW System and the operator’s ability
to monitor the system, specifically including pressure, and make decisions on the
proper response and actions. The question requires the candidate to evaluate various
indications and observed system responses, and determine whether the system is
respondina correctlv to the malfunction or if oberator intervention is reauired.
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Note: Unlike the typcial CCW system on most Westinghouse plants, the CCW system
is split into two systems on Vogtle 1&2 - CCW and ACCW. CCW only contains SFP
Cooling, RHR Hx, and RHR seal cooler. As such, both CCW and ACCW are very
simple. The only active valves in the CCW system are the pump discharge check
valves. The only control circuits are associated with pump starts and trips. ACCW,
which only supports non-essential loads, additionally has active valves around the RCP
thermal barriers but these are already addressed on a different question in this exam.
Therefore, this question focus is the best overall fit for the K/A.

EXPLANATION OF REQUIRED KNOWLEDGE

If a shaft shear occurs on one of the two operating CCW pumps, CCW system flow and
pressure decrease and bring in multiple system alarms. With at least one CCW
handswitch in AUTO, the low pressure auto start is enabled. The standby CCW pump
will start and restore system pressure and flow to normal, clearing all the annunciators.
All three CCW pump motors will be running. The pump with the sheared shaft will not
trip.

In contrast, a CCW pump with a locked rotor will produce the same sequence of events,
except the handswitch on the pump with the locked rotor will have amber and green
lights lit. Additionally, a QEAB annunciator will alarm when the associated 4160V
breaker trips. In this case, the standby pump will start when the 52 contact changes
state and not on low header pressure. The 52 contact change is instantaneous,
whereas the low header pressure start requires system pressure to decay over a period
of time.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. The candidate could determine the
low pressure alarms are consistent with the trip of a running
pump and the system response is to auto start the standby
pump, rather than the pressure decay causing the pump to
start on low pressure. The candidate may not consider the
absence of electrical alarms in this condition when making their
decision.

The second part is correct. Per the Explanation of Required
Knowledge above, the standy CCW pump would start on a low
header pressure signal with a shaft shear on the affected

pump.
B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.

The second part is incorrect. Per the Explanation of Required
Knowledge above, the standy CCW pump will start on a low
header pressure signal with the affected pump shaft sheared.
However, if the candidate determined the start signal was a
result of the trip of the running pump, the standby pump would
have started directly from the 52 contact prior to a low pressure
condition existing.
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C. Correct. The first part is correct. The annunciators came in and then
cleared, informing the candidate that actions have taken place
to correct the malfunction. In addition, the candidate should
recognize the absence of QEAB alarms and the handswitch
light indication as symptoms of a sheared shaft as opposed to
a locked rotor.

The second part is correct. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is correct. See the first part of choice C above.

The second part is incorrect. See the second part of choice B

above.
Level: RO
Tier # / Group # T2/ G1
K/IA# 008A1.03
Importance Rating: 27129

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

1X3D-BD-LO1A Rev 12.0
ARP 17002-1 Rev 24.1
ARP 17036-1 Rev 21.0

None

LO-PP-10101-04 From memory, describe the expected
system response and operator corrective
actions for each of the following:

Si

LOSP

S| with LOSP

Surge Tank Low level

Low header pressure

Pump shaft shear/locked rotor

. Three pumps running

LO-TA-60026 Respond to a Loss of CCW per 18020-C

@*0o0ToD

MODIFIED - HL15 Audit Question # 038EA1.25 001
C/A

41.5/45.5

You have completed the test!
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1. 038EA1.25 001/1/1/SGTR - CCW AMPS/C/A - 2.6/NEW/RO/HL-14 AUDIT/TNT / RLM

Initial Unit 1 conditions:

- 19031-C, "ES-3.1 Post-SGTR Cooldown Using Backfill" is in use.
- RHR pump A has been placed in service in shutdown cooling mode.

Current conditions:
- Several CCW Train A low flow and pressure alarms annunciate, then clear.
- All 3 CCW Train A pumps red lights are lit.
- CCW Train A system has normal flows and pressures.

A CCW pump _ (1) has occurred.

You must monitor pump amps __(2) _ in order to determine which pump to stop.

(1) (2)
A. locked rotor on the QEAB
B. shaft shear on the QEAB
C. locked rotor locally at 1AA02
Dy shaft shear locally at 1AA02
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Approved By . . Procedure Version
P.H. Burwinkel Vogtle Electric Generating Plant 17002-1 241
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 02 ON PANEL | Page Number
07/27/2012 1A1 ON MCB 3 of42
(1) (2) 3) (4) ®) (6)
NSCW TRAIN A NSCW TRAIN A NSCW TRAIN A NSCW TRAIN A CCWTRAIN A CCW TRAIN A
F-1 HIVIB F-2 HI VIB F-3 HIVIB F-4 HI VIB SURGE TK LO HDR PRESS
LO-LO LVL
NSCW TRAIN A NSCW TRAIN A CCWTRAIN A CCW TRAIN A
LO HDR PRESS TRANSF PMP SURGE TK LO FLOW
LO DISCH PRESS HI/LO LVL
NSCW TRAIN A NSCW TRAIN A NSCW TRAIN A CCWTRAIN A CCWTRAIN A
CLG TWR BASIN DG CLR RHR PMP & MTR | SURGE TK RHR HX
HI/LO LVL LO FLOW CLR LO FLOW MAKE UP LVL HI FLOW
NSCW TRAIN A NSCW INTERTIE CCW TRAIN A
CNMTCLR1 &2 TRNATOTRNB RHR HX
LO FLOW HI FLOW LO FLOW
NSCW TRAIN A NSCW TRAIN A RMWST CCW TRAIN A PRIMARY
CNMTCLR5&6 NORM/BYP VLV VAC DEGASIFIER | RHR PMP SEAL EQUIPMENT
LO FLOW MISPOSITIONED PNL ALARM LO FLOW HI TEMP
NSCW TRN A RX RX MAKE UP RX MAKE UP
CVTY CLG COIL STOR TK STOR TK
LOW FLOW LO-LO LVL HI/LO LVL
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A d B . . P d Versi
ol Willams Vogtle Electric Generating Plant A 170364 21
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 36 ON EAB | Page Number
06/27/2013 PANEL 3 of 57
ALB 36
(01) (02) (03) (04)
4160V SWGR 480V SWGR 480V SWGR
A | 1AA02 TROUBLE | 1AB04 TROUBLE | 1AB05 TROUBLE | SEQ A TROUBLE
4160V SWGR 480V SWGR SEQ A PNL SEQ A SAFETY
B | 1AA02 NEG PH 1AB15 TROUBLE | DOORS OPEN EQUIP FAILED
SEQ BUS PT TO START

480V MCC 1ABA

480V MCC 1ABB

480V MCC 1ABC

RAT FDR BRKR

TROUBLE TROUBLE TROUBLE TRN A FAILED
TO OPEN
480V MCC 1ABD 480V MCC 1ABE 480V MCC 1ABF SEQAIN
TROUBLE TROUBLE TROUBLE MANUAL TEST
4160/480V SWGR | BAT 1BD1B BAT 1CD1B BAT 1DD1B
TRN A TRANSFER | BRKR OPEN BRKR OPEN BRKR OPEN
SW ON LOCAL
BAT 1AD1B ISO DEVICE PNL ISO DEVICE PNL
BRKR OPEN TRN A QIP1 TRN C QIP3
TROUBLE TROUBLE
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1. 009EK2.03 001/LOIT/RO/M/F 3.0/3.3/009EK2.03/LO-TA-37008//

Given the following:

Unit 1 experienced a small break LOCA.

19012-C, "Post-LOCA Cooldown and Depressurization," is in progress.
RCS pressure is 1315 psig and stable.

Containment pressure is 3.5 psig.

Which one of the following completes the following statement?
19012-C requires a minimum SG NR level of _ (1),
and

decay heat removal is accomplished by _ (2)

_(_— _(2)_

Ay 10% natural circulation and break flow
B. 10% break flow ONLY

C. 32% natural circulation and break flow
D. 32% break flow ONLY

K/IA

009 Small Break LOCA

EK2.03 Knowledge of the interrelations between the small break LOCA and
the following:

S/Gs

K/A MATCH ANALYSIS

The question requires the candidate to recall the minimum required SG level during a
small break LOCA and the reason this level is maintained. The cooling method is
dependent on the SG level, which is interrelated with the specific LOCA conditions
described in the stem.

EXPLANATION OF REQUIRED KNOWLEDGE

Per the Westinghouse background for E.1, during a small break LOCA RCS pressure
will remain elevated even though enough subcooling to allow Sl termination cannot be
achieved. In this event, the RCS is cooled down and RCS pressure lowered until
subcooling is achieved. In this configuration, break flow alone is not sufficient to
provide RCS cooling. Therefore, SG level of at least 10% NR must be maintained to
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provide a heat sink. This level ensures the SG tubes are covered on the secondary
side. This level is increased to 32% NR in adverse containment conditions to
compensate for instrument inaccuracies. The RCS is expected to be saturated or
slightly subcooled. Therefore, SG tubes should remain covered.

ANSWER / DISTRACTOR ANALYSIS

A. Correct. The first part is correct. Per 19012-C step 9, with containment
pressure below the adverse containment value, 10% NR level is
required to ensure SG tubes are covered in order to achieve
adequate cooling.

The second part is correct. With RCPs stopped and a small
break LOCA in progress, per Westinghouse background, break
flow alone is insufficient for core cooling. Single or two phase
cooling flow from the SGs is required.

B. Incorrect. Plausible. The first part is correct. See the first part of Choice A above.

The second part is incorrect. As discussed above, break flow
alone is insufficient for core cooling during a small break LOCA.
However, break flow is a heat transfer method available for a
larger LOCA where SG tubes are not filled. If a candidate is not
able to properly assess the RCS conditions, this method could
be assumed to be possible.

C. Incorrect. Plausible. The first part is incorrect. Containment pressure is <3.8 psig,
which is below the adverse containment value. However, if
containment pressure was above the adverse containment
value, 32% NR narrow range SG level would be required.

The second part is correct. See the second part of Choice A
above.

D. Incorrect. Plausible. The first part is incorrect. See the first part of Choice C above.

The second part is incorrect. See the second part of choice B
above.
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7. Check if RHR Pumps should be
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Breaks < 3/8" equivalent diameter hole

Breaks in this range are considered to be leaks, rather than small
LOCAs, since the normal charging system can maintain reactor coolant
inventory so that RCS pressure and pressurizer level do not decrease.
Very slight system depressurization may occur but no automatic trip
or safety injection signal would be generated. The core will remain
fully covered provided that the steam generators are available to
remove energy, and makeup flow is continuously delivered to the RCS.
If charging flow is not available, the RCS transient behavior would be
similar to the response described for Category 2.

If the leak is within Technical Specification limits or it can be
isolated, the plant could remain in power operation. If the leak is
above Technical Specification limits and cannot be isolated, then the
plant should go to a cold shutdown condition utilizing the normal
shutdown procedures. During cooldown the charging system should
maintain pressurizer level and the RCS depressurization should be
controlled to conform to the normal cooldown limits.

Breaks 3/8" < diameter <~ 1", minimum safety injection, or Category 1

breaks above with no charging flow assumed

For these break sizes the normal makeup system cannot maintain level
and pressure. The RCS will depressurize and an automatic reactor trip
and safety injection signal will be generated. Provided that a
secondary side heat sink exists, the RCS will reach an equilibrium
pressure which corresponds to the pressure at which the liquid phase
break flow equals the high pressure pumped safety injection flow. It
has been verified that this equilibrium pressure condition will be
established for plants with charging/SI pumps. This effect is
described here by the presentation of a specific plant analysis for
break sizes within this range. A general description of system
behavior applicable to the sample transient is provided first, then
specific comments concerning the sample analysis are provided.
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Early in the transient a loss of subcooled liquid in the RCS occurs
which results in a moderate depressurization to the pressure which
corresponds to saturation pressure in the core and hot legs. At this
point the upper head, upper plenum, hot legs, and core begin to
experience some slight voiding, but more than enough liquid flow
exists through the core to keep it covered and cooled. During this
period of voiding, however, RCS depressurization occurs at a much
slower rate than during the time when the entire system was subcooled.

Eventually the RCS depressurizes to the point of the reactor trip
signal. Immediately following reactor trip, the RCS rapidly
depressurizes, since only a fraction of the heat previous to trip is
now being transferred to the primary fluid. Due to this rapid
depressurization following reactor trip, a safety injection signal is
quickly generated. Within a few minutes of the reactor trip time, an
equilibrium pressure is established which is above the steam generator
pressure. The fluid conditions in the RCS at the time of equilibrium
pressure establishment may be characterized by slight voiding in the
core and upper plenum and hot legs, and saturated or slightly
subcooled liquid in the cold legs. Core heat is removed through the
steam generators by continuous single or two-phase natural
circulation.

The primary mixture level in the steam generators does not drain for
breaks of this size, and the core remains covered throughout the
entire transient provided that SI is not interrupted. Once
equilibrium pressure is established there is no further net loss of
liquid volume in the RCS. The natural circulation heat removal mode
continues until the time that the break can remove all the decay heat
( 1 day for a 1" break). Prior to this time, auxiliary feedwater is
required to maintain the heat sink. Since the equilibrium pressure
established is determined by means of a volume balance of SI flow and
break flow, the AP and AT from primary to secondary side, together
with the cold safety injection water, may provide a total heat sink
greater than the decay heat generated and a cooling of the primary
fluid can occur.
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This effect is evidenced by the sample transient to be described below
in which the fluid in the primary becomes subcooled after a long
period of time at equilibrium pressure. The RCS response would be
similar to that described here regardless of the break location since
the RCS will not undergo a draining, and break flow is much less than
the loop flow.

Abnormal indications should be present in the containment for this
category of LOCA although the response will be slower and milder than
for larger break size LOCAs. For example, containment pressure will
probably not reach the containment High-1 pressure of approximately 10
percent of containment design pressure (4-5 psig).

Case A - Standard 4-loop type plant, one-inch equivalent diameter
break in the cold leg. The shutoff head of the SI system is
2100 psia due to spilling line flow loss. Minimum
safeguards safety injection is assumed, and loss of offsite
power is assumed to occur at the reactor trip time.
Therefore, the only means of venting steam on the secondary
side is through the steam generator safety valves. Minimum
auxiliary feedwater is assumed available one minute after
the reactor trip time. The analytical model and all other
analysis assumptions are in conformance with Appendix K
criteria.

Case A presents a sample analysis for a break near the larger end of
the break size spectrum of this behavior mode category. Figure 1
shows the RCS pressure transient for this case. The RCS pressure
stabilizes slightly above the steam generator safety valve set
pressure. Figures 2 and 3 show the safety injection and break flows
which are both stabilized at a flowrate of approximately 45 1b/sec
(~340 gpm). Figure 4 shows that the pressurizer empties at
approximately 10 minutes and does not refill. The system remains in a
stable condition with the core covered and decay heat being adequately
removed. In this analysis, at approximately 14 hours into the
transient, hot leg flow becomes subcooled, indicating a gradual
cooling trend of the RCS primary fluid. It should be noted that the
subcooling of the RCS for breaks in this category would be increased
substantially by increased safety injection flow, e.g., if both trains
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were operating.
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1. 010A3.02 001/LOIT AND LOCT/RO/C/A 3.6/3.5/010A3.02/LO-TA-60050///

Initial condition:
- Unit 1 is at 100% reactor power.
Current conditions:

- PORV-455A starts leaking by.
- OATC observes pressurizer pressure indicating 2205 psig and slowly lowering.

Which one of the following completes the following statement?
With no operator action, the pressurizer backup heaters _ (1) _ be energized,
and

if pressure lowers to 2185 psig __ (2)__ receive a close signal.

—(_ _(2)_

A. will PORVs ONLY

By will both PORVs and block valves

C. will NOT PORVs ONLY

D. will NOT both PORVs and block valves

K/IA

010 Pressurizer Pressure Control

A3.02 Ability to monitor automatic operation of the PZR PCS, including:

Pressurizer pressure

K/A MATCH ANALYSIS

The question tests the candidate's ability to monitor automatic operation of the
pressurizer pressure control circuit, and determine if the heaters, PORVs, and block
valves are operating properly for the given conditions.

EXPLANATION OF REQUIRED KNOWLEDGE

With PZR pressure at 2235 psig, PZR Master Controller demand is 25%. When
1PV-455B, Loop 4 Pressurizer Spray Valve, starts leaking by, PZR pressure will lower.
As pressure lowers, the demand on the PZR Master Controller will decrease resulting in
increased output from the proportional heaters (spray valves are already closed). PZR
Master Controller demand will continue to decrease to 9.4%, when all PZR backup

Friday, February 28, 2014 1:50:37 PM 1



heaters with handswitches in AUTO will energize. This occurs at a pressurizer
pressure of 2210 psig since the system was at normal equalibrium before the tansient.
Reference 18000-C Figure 1 for a pictoral representation of the control circuit. (Note:
Figure 1 depicts a steady state circuit. As transients occur, the entire scale "slides".
Depending on the transient, functions driven out of the master controller will occur at
pressures different from those depicted on Figure 1. However, the conditions of this
failure have been chosen to coincide with Figure 1 to ensure predictability by the
candidate.)

ALB11-D02 PRZR CONTROL LO PRESS AND HEATERS ON is driven from of the
PZR Master Controller output and corresponds to 9.4% demand (2210 psig). This
alarm alerts the operator that PZR backup heaters should have energized. ALB12-D03
PRZR PRESS LO PORYV BLOCK alerts the operator that PZR pressure is <2185 psig
and therefore, PZR Master Controller demand should be at 0%.

Per ARP 17012-C and LOGIC drawings 1X6AA02-00230 & 00494, when 2/4
pressurizer pressure transmitter sense <2185 psig, both PORVs and both Block valves
recieve a direct signal to close. Additionally, PORVs require a pilot pressure to open.
With block valves closed, PORVs are incapable of opening even if a demand signal is
recieved from another part of the control circuit. Block valves can be manually opened
using their handswitch with pressurizer pressure <2185 psig, however the valves will
close again as soon as the handswitch is released. COPS must be armed to keep the
block valves open with pressurizer pressure <2185 psig.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. As described in the Explanation of
Required Knowledge above, as pressurizer pressure lowers to
less than 2210 psig, pressurizer backup heaters will energize.

The second part is incorrect. As described in the Explanation of
Required Knowledge above, when pressurizer pressure lowers
to <2185 psig on 2 of 4 transmitters, both PORVs and both
block valves will receive a direct signal to close. However, a
candidate with insufficient knowledge of the pressurizer control
circuit would find it reasonable for ONLY the PORVs to close
and block valves remain open to ensure PORV would remain
available if needed for manual operation.

B. Correct. The first part is correct. See the first part of choice A above.

The second part is correct. As described in the Explanation of
Required Knowledge above, when pressurizer pressure lowers
to <2185 psig on 2 of 4 transmitters, both PORVs and both
block valves will receive a direct signal to close.

C. Incorrect. Plausible. The first part is incorrect. As described in the Explanation of
Required Knowledge above, as pressurizer pressure lowers to
less than 2210 psig, pressurizer backup heaters will energize.
However, a candidate with insufficient knowledge of the PZR
pressure control circiut may not recognize the backup heater

Friday, February 28, 2014 1:50:38 PM 2



setpoint and determine that only proportional heaters should be
energized.

The second part is incorrect. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B

above.
Level: RO
Tier # / Group # T2/ G1
K/IA# 010A3.02
Importance Rating: 3.6/35

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

Friday, February 28, 2014 1:50:38 PM

18000-C Rev 5, page 5

17011-1 Rev 16.0, pages 31 & 32
17012-C Rev 21.0, pages 23 & 24
LOGIC 1X6AA02-00230, Rev 8.0
LOGIC 1X6AA02-00235, Rev 9.0
LOGIC 1X6AA02-00236, Rev 7.0
LOGIC 1X6AA02-00494, Rev 2.0

None

LO-PP-16301-02 Describe the purpose of the following
pressurizer components or auxiliaries:

Variable Heaters

Backup Heaters

Spray Valves

Bypass Spray Valves

PORVs
f. PORV Block Valves

LO-PP-16303-02 Describe how the response of pressurizer
pressure control to the following failures:
e. stuck open spray valve

LO-TA-60050 Respond to a stuck Open PRZR Spray
valve using AOP 18000-C

®©ao oW

NEW

C/A

41.7/45.5

You have completed the test!



A d B . . P d Number R
'S Waldrup Vogtle Electric Generating Plant 18000.C B
Date Approved PRESSURIZER SPRAY, SAFETY, OR RELIEF Page Number
2/3/09 VALVE MALFUNCTION S5of5
FIGURE 1 Sheet 1 of 1
PRESSURIZER PRESSURE CONTROLLER BAND
PREF
BACKUP HEATE?
on |oFF|
PROPORTIONAL
' SPRAYS f
E PROPORTIONAL i
: HEATERS :
e a
1 :
l ;
. | - . | \
PSIG 2195 2210 '2220 2235 2250 2260 2310 2355
2218 I | l | I
ERROR |
SIGNAL (PSIG) 49 .25 17 -15 0 15 25 7|5 170
| |1
CO'm;LELRLER | 9.41:!.4 1ls.s 25 344 40.6 71.9 100
OUTPUT (%)

Printed October 28, 2013 at 10:09
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A d B . . P d Number R
j.pl_;:).veSta}r/]Iey Vogtle Electric Generating Plant A 1?(31“{?1% 1623 >
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 11 ON PANEL | Page Number
07/4/2011 1C1 ON MCB 31 of 52
WINDOW D02
ORIGIN SETPOINT
PRZR CONTROL
1-P1C-0445A 2210 psig LO PRESS AND
output from HEATERS ON
selected
channel:
1-PT-0455
OR
1-PT-0457
1.0 PROBABLE CAUSE
1. Pressurizer Pressure Control System malfunction.
2. Pressurizer Spray or Relief Valve malfunction.
2.0 AUTOMATIC ACTIONS
Pressurize Backup Heaters will energize.
3.0 INITIAL OPERATOR ACTIONS

Check pressurizer pressure indications:

. IE an instrument failure is indicated, initiate 18001-C, "Primary Systems
Instrumentation Malfunction".

. IF a failed PRZR Spray Valve, Safety Valve or PORYV is indicated, initiate
18000-C “Pressurizer Spray, Safety Or Relief Valve Malfunction”.

. AT 1965 psig and lowering trip RX and go to 19000-C, “E-0 REACTOR
TRIP OR SAFETY INJECTION”.

Printed January 15, 2014 at 16:02
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A ved B . . P dure Number Rev
J'B. Stanley Vogtle Electric Generating Plant 2 170111 16
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 11 ON PANEL | Page Number
07/4/2011 1C1 ON MCB 32 of 52
WINDOW D02
(Continued)
4.0 SUBSEQUENT OPERATOR ACTIONS
NOTE

A large load increase or transient may cause pressurizer pressure to decrease
temporarily below the alarm setpoint.

1. IF no instrument failure is indicated and no other reason for pressure
decrease is evident, initiate 18004-C, "Reactor Coolant System
Leakage".

2. Refer to Technical Specification LCO 3.4.1.

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCES: 1X4DB112, 1X6AX01-106, 1X6AU01-182, 168, PLS RER 92-190, 93-213

Printed January 15, 2014 at 16:02



A ved B . . P du Versi
WR. Dunn Vogtle Electric Generating Plant A 1?8e12r_e1 219 e
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON Page Number
05/06/2013 PANEL 1C1 ON MCB 23 of 52
WINDOW D03
ORIGIN SETPOINT
PRZR PRESS
Any 2 of the 2185 psig LO PORV
following: BLOCK
1-PT-0455
1-PT-0456
1-PT-0457
1-PT-0458
1.0 PROBABLE CAUSE
1. RCS pressure transient during plant startup or shutdown.
2. RCS Pressure Control Malfunction.
2.0 AUTOMATIC ACTIONS
PRZR PORYV 455A and 456A BLOCK VALVES 1-HV-8000A and 1-HV-8000B
are blocked from opening, and will close if open with their handswitches in the
auto position.
3.0 INITIAL OPERATOR ACTIONS
NONE
4.0 SUBSEQUENT OPERATOR ACTIONS

1.

2.

Verify Block Valves are closed.

Verify Pressurizer Pressure Control System is responding to restore
pressure.

IE a failure has occurred in the Pressurizer Pressure Control System,
refer to 18001-C, "Primary Systems Instrumentation Malfunction."

IF RCS pressure decrease is due to excessive steam demand, check
Steam Dumps and Atmospheric Relief Valves closed.

IF equipment failure is indicated, initiate maintenance as required.

Printed January 15, 2014 at 16:01
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A ved B . . P du Versi

WR. Dunn Vogtle Electric Generating Plant g\ 170124 21

Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 12 ON | Page Number

05/06/2013 PANEL 1C1 ON MCB 24 of 52
WINDOW DO03
(Continued)

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCES: 1X4DB112, 1X6AA02-230, 1X6AU01-168; PLS

Printed January 15, 2014 at 16:01
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1. 010K6.04 001/LOIT/RO/C/A 2.9/3.2/010K6.04/LO-PP-16301-06//HL-15 NRC/

Given the following Unit 1 conditions:

- 1PV-455A, Pressurizer PORV, is stuck slightly open.
- 1HV-8000A, PORYV Block Valve, will not close.

- 1PV-455A tail pipe temperature is reading ~280°F.

- RCS pressure is stable at 1920 psig.

- Pressurizer vapor space temperature is 630°F.

- PRT pressure is 35 psig and slowly rising.

- Containment pressure is 0 psig.
Which one of the following completes the following statement?
The 1PV-455A tail pipe temperature indication __ (1) __ reading correctly,
and

with 1PV-455A partially open, its tail pipe temperature will rise to approximately
_(2)_.

REFERENCE PROVIDED

_(_— _(2)_

A. is 630°F and then stabilize

By is 338°F and then lower to ~212°F

C. is NOT 630°F and then stabilize

D. is NOT 338°F and then lower to ~212°F

K/IA

010 Pressurizer Pressure Control

K6.04 Knowledge of the effect of a loss or malfunction of the following will

have on the PZR PCS:

- PRT

K/A MATCH ANALYSIS

This question requires the candidate to evaluate the tailpipe temperature of a stuck
open PORV. The candidate is then required to determine the effect the rupture of the
PRT rupture disk would have on the PORYV tailpipe temperature.

EXPLANATION OF REQUIRED KNOWLEDGE
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The candidate is required to convert PSIG to PSIA for use on a REFERENCE
PROVIDED steam table/Mollier Diagram and compare the temperature of the current
pressurizer and PRT conditions against the indicated tailpipe temperatures. Then, the
candidate is required to recognize that as the event progresses, PRT pressure will
slowly rise until the PRT rupture disk fails at 100 psig. At this time, PRT tailpipe
discharge pressure will quickly lower to Containment Pressure.

Per the steam stables, 1935 psia and 630F correspond to a saturated system with an
enthalpy of approximately 1140. With a PRT pressure of 50 psia, enthalpy of 1140 is
saturated with a temperature of 281F. Therefore the indication is correct. As PRT
pressure rises to approximately 115 psia, the system remains saturated and
temperature will rise to 338F. As soon as the disk ruptures, pressure will quickly drop
to 15 psia and remains saturated with a temperature of 212F.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. Per the Explanation of Required
Knwoledge above, the given plant conditions will result in a
tailpipe temperature of 281F.

The second part is incorrect. As discussed in the Explanation
of Required Knowledge, the tailpipe temperature will rise to
338F and then quickly lower to 212F when the PRT ruptures.
If the candidate does not understand the characteristics of the
throttling process, it is reasonable to assume tailpipe
temperature would eventually rise to equal the RCS
temperature and remain there.

B. Correct. The first part is correct. See the first part of choice A above.

The second part is correct. Per the Explanation of Required
Knwoledge above, the given plant conditions will result in PRT
temperature rising to 338F and then lowering to 212F after the
rupture disk blows.

C. Incorrect. Plausible. The first part is incorrect. As discussed in the Explanation of
Required Knowledge above, the tailpipe temperature is
expected to be 281F for the conditions listed. However, a
candidate that does not understand throttling processes would
find it reasonable for tailpipe temperature to be much higher
than 281F.

The second part is incorrect. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.

Wednesday, February 26, 2014 12:29:07 PM 2



Level: RO

Tier # / Group # T2/ G1

K/A# 010K6.04

Importance Rating: 29/3.2

Technical Reference: 2000 ASME Steam Tables

References provided: 2000 ASME Steam Tables

Learning Objective: LO-LP-34300-22 Explain the reduction of process pressure

from throttling using an enthalpy-entropy
(h-s) diagram or temperature-entropy
(T-s) diagram.
LO-PP-16301-06 Determine the expected tail pipe
temperature for a leaking or open PORV.
Question origin: MODIFIED - HL15 NRC Question # 007K1.01
Cognitive Level: C/A
10 CFR Part 55 Content: 41.7 /45.7

Comments:

You have completed the test!
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1. 011EK2.02 001/LOIT/RO/C/A 2.6/2.7/011EK2.02/LO-TA-37009///

Initial condition:

- Unit 1 experienced a reactor trip and SlI.
Current conditions:

- The OATC aligns ECCS for Cold Leg Recirculation.

- RCS pressure is 1450 psig.

- 19010-C, "Loss of Reactor or Secondary Coolant," is in progress.
Which one of the following completes the following statements?

Prior to the LOCA, each RHR pump is aligned for injection into __ (1) _ Cold Legs.

Following alignment to Cold Leg Recirculation, ECCS injection flow to the core is being
provided by _ (2)_ .

_(M_ _(2)_

A. 2 CCPs ONLY

B. 2 CCPs and SIPs

C. 4 CCPs ONLY

Dv 4 CCPs and SIPs

K/IA

011 Large Break LOCA

EK2.02 Knowledge of the interrelations between the Pumps and the Large
Break LOCA.

K/A MATCH ANALYSIS

The question requires the candidate to recall how many Cold Legs each RHR pump is
capable of injecting into in standby alignment. Additionally, the candidate is required to
determine which ECCS pumps will be injecting water into the core during the LOCA
based on plant conditions.

EXPLANATION OF REQUIRED KNOWLEDGE

In standby alignment, each RHR pump is capable of injecting into 4 Cold Legs. The
individual RHR pumps inject into 2 cold legs. However, the cross-connect valves
HV8716A&B are open which allows each pump to inject into the other train cold legs
also. During cold leg recirculation, HV-8716A&B are closed to prevent pump runout.
Reference 1X4DB121 and 1X4DB122.
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The approximate shutoff head of the ECCS pumps are as follows:

RHR - 300 psig

Sl - 1625 psig

CCPs - 2700 psig
With RCS pressure at 1450 psig, RHR will be operating on mini-flow and the S| pumps
and the CCPs will be injecting into the core.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. Each RHR pump is capable of
injecting into all 4 cold legs. However, each RHR feeds only
two cold legs and the other train cold legs are fed via the
cross-connect valves. A candidate with insufficient knowledge
of RHR standby alignment who assumes HV-8716A&B are
CLOSED will believe this answer correct.

The second part is incorrect. With RCS pressure at 1450 psig,
the SIPs are operating below shutoff head and are injecting into
the core along with the CCPs. A candidate unfamiliar with
shutoff head pressure for an SIP may assume that the SIP is
not injecting at this pressure.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. With RCS pressure at 1450 psig,
the SIPs are operating below shutoff head and are injecting into
the core along with the CCPs.

C. Incorrect. Plausible. The first part is correct. Each RHR pump is capable of injecting
into all 4 cold legs - 2 cold legs from it's own piping and 2 cold
legs via the cross-connect valves.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:

10 CFR Part 55 Content:
Comments:

RO
T1/G1
011EK2.02
26/2.7

EOP 19013-C Rev 29.2, page 5

19010-C Rev 34.3

1X4DB121, Rev 42.0
1X4DB121, Rev 51.0

None

LO-PP-13101-06 State the following parameters for the

ECCS pumps:
a. shutoff head (pressure)
b. rated flow (gpm)
c. design features to prevent runout
and provide pump miniflow

LO-PP-13101-08 Explain the operation of ECCS in each of

the three modes of operation.

LO-PP-13101-09 Describe the normal standby alignment of

LO-TA-13009

LO-TA-37009

NEW

C/A

41.7145.7

the ECCS.

Manually align ECCS for Cold Leg
Recirculation Phase using EOP 19013-C.
Respond to a Large Break Loss of
Primary Coolant per 19010-C.

You have completed the test!
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/jf)Bpfoé?Ig:glLEY Vogtle Electric Generating Plant T;CS%PLC ZVS_S;”
Effective Date ES-1.3 TRANSFER TO COLD LEG Page Number
7125112 RECIRCULATION 50of 20

7.

*8.

ACTION/EXPECTED RESPONSE

Initiate ATTACHMENT A to align
ECCS Pumps to the Cold Leg
Recirculation flowpath and continue
with Step 4.

Notify Health Physics that radiation
levels in the Auxiliary Building will
change when Cold Leg Recirculation
is established.

Make a page announcement to clear
personnel from the Auxiliary Building
prior to initiating Cold Leg
Recirculation.

Initiate Continuous Actions Page.

Check RWST level - GREATER 7.

THAN 8%.

Check if S| pumps should be
stopped.

a. RCS pressure - GREATER
THAN 1625 PSIG.

b. Stop Sl Pumps.

Check ATTACHMENT A - 9.

COMPLETE.

RESPONSE NOT OBTAINED

Stop any ECCS Pumps taking
suction from the RWST.

a. |FE RCS pressure rises to
greater than 1625 psig,
THEN stop S| Pumps.

Go To Step 9.

Do NOT continue with this
procedure until ATTACHMENT A
has been COMPLETED.
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1. 011K6.03 001/LOIT AND LOCT/RO/C/A 2.9/3.3/011K6.03/LO-TA-60030///

Initial conditions:

Current condition:

Unit 1 is at 50% reactor power.

RCS pressure is 2235 psig.

Pressurizer level control is selected to CH 459 / 461.
- All pressurizer heaters are energized.

- Pressurizer level transmitter, 1LT-461, fails LOW.

- NO operator action has been taken.

Which one of the following completes the following statement?

1LV-460, Letdown Isolation Valve, _ (1)__ close,

and

the pressurizer backup heaters are __ (2)

(1

_(2)_

A. will energized

Bv will de-energized

C. will NOT energized

D. will NOT de-energized

K/IA

011 Pressurizer Level Control

K6.03 Knowledge of the effect of a loss or malfunction on the following will

have on the PZR LCS:

- Relationship between PZR level and PZR heater control circuit.

K/A MATCH ANALYSIS

The question tests the candidates knowledge of the impact on the pressurizer level
control system from a control circuit failure - PZR level. From this the candidate must
predict PZR heater system and spray valve response.

EXPLANATION OF REQUIRED KNOWLEDGE

Wednesday, February 26, 2014 2:19:48 PM




Pressurizer level control uses primary and secondary control circuits. The level
transmitters that feed the control circuits are selectable - as the question is written,
LT-459 is primary and LT-461 is secondary. The primary channel uses the level input
to control pressurizer level. There are interlocks with the pressurizer pressure control
circuit to energize heaters on a 5% level deviation and to de-energize heaters and
isolate letdown if level is <17%. The secondary channel is a backup to the primary and
will also de-energize heaters and isolate letdown if level is <17%. The primary channel
closes LV-459 and letdown orifice valves. The secondary channel closes LV-460 and
letdown orifice valves.

If LT-461 (secondary) fails low, heaters are de-energized and letdown isolates. As
pressurizer level increases due to loss of letdown, the primary channel will sense a
level rise on LT-459 and lower charging flow. With charging in automatic, FIC-121 will
close until charging flow is 42 gpm. The control circuit is limited to ensure minimum
seal injection flow can be maintained with some flow remaining through the charging
nozzle to prevent thermal transients on the nozzle welds (42 gpm total charging flow
with 32 gpm seal injection flow and 10 gpm flow through the charging nozzle).
Pressurizer level control also utilizes auctioneered high Tavg to provide a program
level. Pressurizer level program is varied from 25% to 60% from 557F to 588.4F.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. With 459/461 selected for control,
LT-461 is the input for the secondary channel. When the
secondary channel indicates <17%, letdown will isolate. LV-460
will close and LV-459 will remain open. The letdown orifice
isolation valves will close.

The second part is incorrect. With 459/461 selected for control,
LT-461 is the input for the secondary channel. When the
secondary channel indicates <17%, pressurizer heaters
de-energize. However, pressurizer pressure control operates
the pressuirzer heaters only from the primary channel. A
candidate with insufficient knowledge of the PRZ level control
circuit may assume only the primary channel controls the
pressurizer heaters. As such, heaters would assume to be
unaffected by LV-461. Therefore, this distractor is plausible.

B. Correct. The first part is correct. See the first part of choice A above.

The second part is correct. With 459/461 selected for control,
LT-461 is the input for the secondary channel. When the
secondary channel indicates <17%, pressurizer heaters
de-energize.

C. Incorrect. Plausible. The first part is incorrect. With 459/461 selected for control,
LT-461 is the input for the secondary channel. When the
secondary channel indicates <17%, letdown will isolate. LV-460
will close and LV-459 will remain open. However, the primary
channel is always an odd numbered instrument. Since LT-462
is calibrated for cold-cal use, LT-461 is used for both primary
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D. Incorrect. Plausible.

Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:

Cognitive Level:

and secondary control functions depending on selector switch

position. As such, it is possible for a candidate to assume that
LV-459 and LV-460 are controlled by LT-459 and LT-460 and
not the selected primary and secondary circuits and conclude

that LV-460 would remain open.

The second part is incorrect. See the second part of choice A
above.

The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.

RO
T2/G2
011K6.03
29/3.3

ARP 17011-1 Rev 16, pages 14&15
LOGIC 1X6AA02-00236, Rev 7.0
LOGIC 1X6AA02-00496, Rev 1.0

None

LO-PP-16302-02 Describe how the response of pressurizer
level control to the following failures:
a. controlling (primary & secondary)
channel fails low
b. controlling (primary & secondary)
channel fails high
c. controller high or low failure
d. controlling channel fails as is
LO-TA-60030 Respond to a Failure of Pressurizer Level
Instrumentation per 18001-C

BANK

C/A

10 CFR Part 55 Content: 41.7 /45.7

Comments:

You have completed the test!
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A d B . . P d Number R
j.pl_;:).veSta}r/]Iey Vogtle Electric Generating Plant A 1%61?1% 162; >
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 11 ON PANEL | Page Number
07/4/2011 1C1 ON MCB 14 of 52
WINDOW B01
ORIGIN SETPOINT
PRZR LO LEVEL
1-LT-0459 17% HTR CNTL OFF
1-LT-0460 LTDN SECURED
1-LT-0461
1.0 PROBABLE CAUSE

2.0

3.0

1. Pressurizer level Control System Malfunction.
2. Charging - Letdown System Malfunction.

3. RCS cooldown.

4. Reactor Coolant System leak.
AUTOMATIC ACTIONS

1. All Pressurizer Heaters turn off.
2. Letdown isolation.

INITIAL OPERATOR ACTIONS

1. Check pressurizer level instrumentation.

2. IE instrument malfunction is indicated Go To 18001-C, "Primary Systems
Instrumentation Malfunctions".

3. IF a Reactor Coolant System leak is indicated, Go To 18004-C, "Reactor
Coolant System Leakage".

Printed January 31, 2014 at 15:48
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A ved B . . P dure Number Rev
J'B. Stanley Vogtle Electric Generating Plant 2 170111 16
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 11 ON PANEL | Page Number
07/4/2011 1C1 ON MCB 15 of 52
WINDOW BO01
(Continued)
4.0 SUBSEQUENT OPERATOR ACTIONS
1. IE actual pressurizer level is low,
a. Verify level is returning to normal, and
b. IF necessary, verify Charging Line Flow Control Valve is open and
start additional Charging Pumps as needed to increase level to
normal.
2. After alarm clears, restore heaters and letdown in accordance with
13006-1, "CVCS Startup And Normal Operation".
5.0 COMPENSATORY OPERATOR ACTIONS
NONE
END OF SUB-PROCEDURE
REFERENCES: 1X4DB112, 116-1, 1X6AU01-167, 183, PLS

Printed January 31, 2014 at 15:48
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1. 012K5.01 001/LOIT/RO/M/F 3.3/3.8/012K5.01/LO-TA-60014///

Given the following:
- Unit 1 is at 100% reactor power.
Which one of the following completes the following statement?
The _ (1)__ Reactor Trip protects against Departure from Nucleate Boiling (DNB),
and

the Trip Setpoint _ (2)__ in response to lowering pressurizer pressure.

—(_ _(2)_

A. OT delta T remains unchanged

By OT delta T decreases

C. OPdeltaT remains unchanged

D. OP delta T decreases

K/IA

001 Reactor Protection

K5.01 Knowledge of the operational implications of the following concepts

as the apply to the RPS:
- DNB

K/A MATCH ANALYSIS

The question requires the candidate to understand the operational impact of lowering
pressurizer pressure on Overtemperature Delta-T (OTdT) and the interrelationship
between this reactor trip setpoint and DNB.

EXPLANATION OF REQUIRED KNOWLEDGE

Reactor trip for Overtemperature Delta-T (OTdT) utilizes narrow range RCS Tavg,
pressurizer pressure, and delta-NI power to calculate a reactor trip setpoint, which is
compared to the actual delta-T for each RCS loop. As RCS pressure lowers,
subcooling lowers and the RCS approaches saturation and gets closer to DNB.
Therefore, the OTdT setpoint lowers, getting closer to actual delta-T. If 2/4 loop OTdT
setpoints are exceeded, an automatic reactor trip is initiated by SSPS. The calculation
for the OTdT setpoint is listed in TS 3.3.1, Table 3.3.1-1 page 7 of 9. Candidates are
required to understand the general effect of RCS parameter changes on the OTdT
setpoint. Candidates are NOT required to calculate the setpoints. Per TS Bases for
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3.3.1 Fu 6, the OTdT trip function is provided to ensure that the design limit DNBR is
met.

Correspondingly, the Overpower Delta T (OPdT) reactor trip utilizes narrow range Tavg
and the rate of change of Tavg to determine the setpoint (Delta-NI is nulled out). This
trip protects against overpower in the fuel (Kw/ft). These two trips are routinely
confused by candidates because the names are so similar. The trip bases and setpoint
inputs are commonly jumbled and mismatched by candidates.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. Per TS Bases 3.3.1 Fu 6, the
Overtemperature Delta T trip is designed to ensure DNBR is
met.

The second part is incorrect. As RCS pressure lowers,
subcooling lowers and the RCS approaches saturation and
gets closer to DNB. Therefore, the OTdT setpoint lowers.
However, candidates routinely confuse OPdT and OTdT. If the
candidate did confuse OPdT and OTdT, the candidate would
not expect the setpoint to change because pressure is not an
input to OPdT.

B. Correct. The first part is correct. See the first part of choice A above.
The second part is correct. As RCS pressure lowers,
subcooling lowers and the RCS approaches saturation and
gets closer to DNB. Therefore, the OTdT setpoint lowers.

C. Incorrect. Plausible. The first part is incorrect. Per TS Bases 3.3.1 Fu 6, the
Overtemperature Delta T trip is designed to ensure DNBR is
met. However, candidates routinely confuse OTdT and OPdT
(which protects from overpower in the fuel (Kw/ft)).

The second part is incorrect. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
012K5.01
3.3/3.8

TS 3.3.1, Ammendment No. 165, pages 3.3.1-20&21
TS Bases 3.3.1, Rev 1-8/02, pages B 3.3.1-16 thru 20

None

LO-PP-16303-03 State the reactor trips and Sl actuation

signals, including set points and
coincidences associated with pressurizer
pressure protection channels.

LO-PP-28103-03 List all reactor trip set points,

coincidences, permissives, and blocks.

LO-PP-28103-04 Discuss the bases for each reactor trip

signal.

LO-PP-56101-19 Describe what happens on a reactor trip

LO-TA-60014

LO-TA-60029

BANK

M/F

41.5/45.7

and what is being protected by the trip.
Respond to Reactor Coolant System
Leakage per 18004-C

Respond to a Failure of Pressurizer
Pressure Instrumentation per 18001-C

You have completed the test!
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 7 of 9)
Reactor Trip System Instrumentation

Note 1: Overtemperature Delta-T

The Allowable Value of each input to the Overtemperature Delta-T function as defined by the equation below shall not exceed its
as-left value by more than the following:

) 0.5% AT span for the AT channel
(2)  0.5% AT span for the Ta,4 channel

)

)

3 0.5% AT span for the pressurizer pressure channel
(4 0.5% AT span for the f;(AFD) channel
AT {1+ 1sp 1 {1+ 1,48} 1 | @ :
100—————— |< | K1-K2 T -T -K3{P" - P} - £1(AFD)
AT, {1+ 18} {1+13s}) {1+ 55} {1+16s}
Where: AT measured loop specific RCS differential temperature, degrees F
ATy indicated loop specific RCS differential at RTP, degrees F
1+1us lead-lag compensator on measured differential temperature
1+T23
T1, T2 time constants utilized in lead-lag compensator for differential temperature: 1, = 0 seconds,
1, = 0 seconds
1
1+138 lag compensator on measured differential temperature
T3 time constant utilized in lag compensator for differential temperature, < 6 seconds
K4 fundamental setpoint, < 114.9% RTP
Kz modifier for temperature, = 2.24% RTP per degree F
1+1s
1+158 lead-lag compensator on dynamic temperature compensation
T4, Ts time constants utilized in lead-lag compensator for temperature compensation: 14 > 28 seconds,
15 < 4 seconds
T measured loop specific RCS average temperature, degrees F
1
1+16S lag compensator on measured average temperature
Te time constant utilized in lag compensator for average temperature, < 6 seconds
T indicated loop specific RCS average temperature at RTP, < 588.4 degrees F
Ks modifier for pressure, = 0.177% RTP per psig
P measured RCS pressurizer pressure, psig
B4 reference pressure, > 2235 psig
S Laplace transform variable, inverse seconds
Vogtle Units 1 and 2 3.3.1-20 Amendment No. 165 (Unit 1)

Amendment No. 147 (Unit 2)
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 8 of 9)
Reactor Trip System Instrumentation

Note 1: Overtemperature Delta-T (continued)

f1(AFD) modifier for Axial Flux Difference (AFD):
1. for AFD between -23% and +10%, = 0% RTP
2. for each % AFD is below -23%, the trip setpoint shall be reduced by 3.3% RTP
3. for each % AFD is above +10%, the trip setpoint shall be reduced by 1.95% RTP
{1+ 1 s} 1
(p) The compensated temperature difference T - T’ | shall be no more negative than 3 degrees F.
{1 + 158} | {1+ 168}

Note 2: Overpower Delta-T

The Allowable Value of each input to the Overpower Delta-T function as defined by the equation below shall not exceed its as-left
value by more than the following:

(1) 0.5% AT span for the AT channel
(2) 0.5% AT span for the Ta,q channel

|:1 00

AT {1+7s) 1 }
ATO {1+ 728} {1+13S}

{1'7 s} 1

1
T|-Kg| T———-T"| - £ (AFD)

<| K4-|Ks 6
{1+ 7, s} {1+165} {1+ Te}

Where: AT measured loop specific RCS differential temperature, degrees F
ATy indicated loop specific RCS differential at RTP, degrees F
1+148 lead-lag compensator on measured differential temperature
1+T23
T4, T2 time constants utilized in lead-lag compensator for differential temperature: 1, = 0 seconds,
T, = 0 seconds
1
1+138 lag compensator on measured differential temperature
T3 time constant utilized in lag compensator for differential temperature, < 6 seconds
Ka fundamental setpoint, < 110% RTP
Ks modifier for temperature change: > 2% RTP per degree F for increasing temperature, > 0% RTP per
degree F for decreasing temperature
_TS
1+178 rate-lag compensator on dynamic temperature compensation
T7 time constant utilized in rate-lag compensator for temperature compensation, > 10 seconds
T measured loop specific RCS average temperature, degrees F
1
1+16S lag compensator on measured average temperature
Vogtle Units 1 and 2 3.3.1-21 Amendment No. 165 (Unit 1)

Amendment No. 147 (Unit 2)



RTS Instrumentation

B 3.3.1
BASES
APPLICABLE Overpower AT
SAFETY ANALYSES,
LCO, and The Overpower AT trip Function (TDI-0411B, TDI-0421B,

APPLICABILITY
(continued)

TDI-0431B, TDI-0441B, TDI-0411A, TDI-0421A, TDI-0431A,
TDI-0441A) ensures that protection is provided to ensure the
integrity of the fuel (i.e., no fuel pellet melting and less than 1%
cladding strain) under all possible overpower conditions. This trip
Function also limits the required range of the Overtemperature
AT trip Function and provides a backup to the Power Range
Neutron Flux — High Setpoint trip. The Overpower AT trip
Function ensures that the allowable heat generation rate (kW/ft)
of the fuel is not exceeded. It uses the AT of each loop as a
measure of reactor power with a setpoint that is automatically
varied with the following parameters:

e reactor coolant average temperature — the Trip Setpoint is
varied to correct for changes in coolant density and specific
heat capacity with changes in coolant temperature; and

e rate of change of reactor coolant average temperature —
including dynamic compensation for RTD response time
delays.

The Overpower AT trip Function is calculated for each loop as
per Note 2 of Table 3.3.1-1. Trip occurs if Overpower AT is
indicated in two loops. Since the temperature signals are used
for other control functions, the actuation logic must be able to
withstand an input failure to the control system, which may then
require the protection function actuation and a single failure in
the remaining channels providing the protection function
actuation. This results in a two-out-of-four trip logic. Section
7.2.2.3 of Reference 1 discusses control and protection system
interactions for this function. Note that this Function also
provides a signal to generate a turbine runback prior to reaching
the Allowable Value. A turbine runback will reduce turbine
power and reactor power. A reduction in power will normally
alleviate the Overpower AT condition and may prevent a reactor
trip.

(continued)

Vogtle Units 1 and 2

B 3.3.1-20 Revision No. 0
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RTS Instrumentation

B 3.3.1
BASES
APPLICABLE Source Range Neutron Flux (continued)
SAFETY ANALYSES,
LCO, and subcritical, boron dilution (see LCO 3.3.8) and control

APPLICABILITY

rod ejection events. The Function also provides
visual neutron flux indication in the control room.

In MODE 2 when below the P-6 setpoint during a reactor
startup, the Source Range Neutron Flux trip must be
OPERABLE. Above the P-6 setpoint, the Intermediate Range
Neutron Flux trip and the Power Range Neutron Flux — Low
Setpoint trip will provide core protection for reactivity accidents.
Above the P-6 setpoint, the Source Range Neutron Flux trip is
blocked.

In MODE 3, 4, or 5 with the reactor shut down, the Source
Range Neutron Flux trip Function must also be OPERABLE. If
the Rod Control System is capable of rod withdrawal, the Source
Range Neutron Flux trip must be OPERABLE to provide core
protection against a rod withdrawal accident. If the Rod Control
System is not capable of rod withdrawal, the source range
detectors are not required to trip the reactor. Source range
detectors also function to monitor for high flux at shutdown. This
function is addressed in Specification 3.3.8. Requirements for
the source range detectors in MODE 6 are addressed in LCO
3.9.3.

Overtemperature AT

The Overtemperature AT trip Function (TDI-0411C, TDI-0421C,
TDI-0431C, TDI-0441C, TDI-0411A, TDI-0421A, TDI-0431A,
TDI-0441A) is provided to ensure that the design limit DNBR is met.
This trip Function also limits the range over which the Overpower
AT trip Function must provide protection. The inputs to the
Overtemperature AT trip include pressure, coolant temperature,
axial power distribution, and reactor power as indicated by loop

AT assuming full reactor coolant flow. Protection from violating the
DNBR limit is assured for those transients that are slow with respect
to delays from the core to the measurement system. The Function
monitors both variation in power and flow since a decrease in flow

(continued)

Vogtle Units 1 and 2

B 3.3.1-16 Rev. 1-3/99
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE Overtemperature AT (continued)

SAFETY ANALYSES,

LCO, and has the same effect on AT as a power increase. The

APPLICABILITY

Overtemperature AT trip Function uses each loop's AT
as a measure of reactor power and is compared with a setpoint
that is automatically varied with the following parameters:

e reactor coolant average temperature — the Trip Setpoint is
varied to correct for changes in coolant density and specific
heat capacity with changes in coolant temperature;

e pressurizer pressure — the Trip Setpoint is varied to correct
for changes in system pressure; and

e axial power distribution — f(AFD)x, the f(AFD) Function is
used in the calculation of the Overtemperature AT trip. Itis a
function of the indicated difference between the upper and
lower NIS power range detectors. This Function measures
the axial power distribution. The Overtemperature AT Trip
Setpoint is varied to account for imbalances in the axial
power distribution as detected by the NIS upper and lower
power range detectors. If axial peaks are greater than the
design limit, as indicated by the difference between the
upper and lower NIS power range detectors, the Trip
Setpoint is reduced in accordance with Note 1 of
Table 3.3.1-1.

Dynamic compensation is included for RTD response time
delays.

The Overtemperature AT trip Function is calculated for each
loop as described in Note 1 of Table 3.3.1-1. A trip occurs if
Overtemperature AT is indicated in two loops. Since the
pressure and temperature signals are used for other control
functions, the actuation logic must be able to withstand an input
failure to the control system, which may then require the
protection function actuation, and a single failure in the other
channels providing the protection function actuation.

(continued)

Vogtle Units 1 and 2

B 3.3.1-17 Rev. 1-8/02
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RTS Instrumentation

B 3.3.1
BASES
APPLICABLE Overtemperature AT (continued)
SAFETY ANALYSES,
LCO, and This results in a two-out-of-four trip logic. Section 7.2.2.3 of

APPLICABILITY

Reference 1 discusses control and protection system
interactions for this function. Note that this Function also
provides a signal to generate a turbine runback prior to reaching
the Trip Setpoint. A turbine runback will reduce turbine power
and reactor power. A reduction in power will normally alleviate
the Overtemperature AT condition and may prevent a reactor
trip.

Delta-Ty, as used in the overtemperature and overpower AT
trips, represents the 100% RTP value as measured for each
loop. This normalizes each loop's AT trips to the actual
operating conditions existing at the time of measurement, thus
forcing the trip to reflect the equivalent full power conditions as
assumed in the accident analyses. These differences in RCS
loop AT can be due to several factors, e.g., differences in RCS
loop flows and slightly asymmetric power distributions between
quadrants. While RCS loop flows are not expected to change
with cycle life, radial power redistribution between quadrants
may occur, resulting in small changes in loop specific AT values.
Therefore, loop specific AT, values are measured as needed to
ensure they represent actual core conditions.

The parameter K is the principal setpoint gain, since it defines
the function offset. The parameters K, and K; define the
temperature gain and pressure gain, respectively. The values
for T' and P' are key reference parameters corresponding
directly to plant safety analyses initial conditions assumptions
for the Overtemperature AT function. For the purposes of
performing a CHANNEL CALIBRATION, the values for Ky, Ky,
Ks, T', and P' are utilized in the safety analyses without explicit
tolerances, but should be considered as nominal values for
instrument settings. That is, while an exact setting is not
expected, a setting as close as reasonably possible is desired.
Note that for T', the value for the hottest RCS loop will be set

(continued)

Vogtle Units 1 and 2

B 3.3.1-18 Rev. 1-6/98




RTS Instrumentation

B 3.3.1
BASES
APPLICABLE 6. Overtemperature AT (continued)
SAFETY ANALYSES,
LCO, and as close as possible to 588.4° F. The instrument uncertainty
APPLICABLITY calculations and safety analyses, in combination, have

accounted for loop variation in loop specific, full power,
indicated AT and T,,4 With respect to T,,4, a value for T'
common to all four loops is permissible within the limits
identified in the uncertainty calculations. Outside of those
limits, the value of T' will be set appropriately to reflect
indicated, loop specific, full power values. In the case of
decreasing temperature, the compensated temperature
difference shall be no more negative than 3 °F to limit the
increase in the setpoint during cooldown transients. The
engineering scaling calculations use each of the referenced
parameters as an exact gain or reference value. Tolerances
are not applied to the individual gain or reference parameters.
Tolerances are applied to each calibration module and the
overall string calibration. In order to ensure that the
Overtemperature AT instrument channel is performing in a
manner consistent with the assumptions of the safety
analyses, it is necessary to verify during the CHANNEL
OPERATIONAL TEST that the magnitude of instrument drift
from the as-left condition is within limits, and that the input
parameters to the trip function are within the appropriate
calibration tolerances for the defined calibration conditions
(Ref. 7).

The LCO requires all four channels of the Overtemperature AT
trip Function to be OPERABLE. Note that the Overtemperature
AT Function receives input from channels shared with other RTS
Functions. Failures that affect multiple Functions require entry
into the Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overtemperature AT trip must be
OPERABLE to prevent DNB. In MODE 3, 4, 5, or 6, this trip
Function does not have to be OPERABLE because the reactor
is not operating and there is insufficient heat production to be
concerned about DNB.

(continued)

Vogtle Units 1 and 2 B 3.3.1-19 Rev. 4-9/06



1. 013K6.01 001/LOIT/RO/M/F 2.7/3.1/013K6.01/LO-TA-28013//HL18 NRC/016K1.09

Initial condition:
- Unit 1 is at 100% reactor power.
Current conditions:

- The bistable(s) for Containment Pressure Channel | (1PT-937) are de-energized.
- No Tech Spec actions have been taken.

Which one of the following completes the following statement?

The MINIMUM number of ADDITIONAL channels required to initiate an actuation signal
on High-1is _ (1)__,

and

the MINIMUM number of ADDITIONAL channels required to initiate an actuation signal
on High-3is _ (2)_ .

_(_— _(2)_

A 1 1
B. 1 2
C 2 1
Dv 2 2
K/IA
013 Engineered Safety Features Actuation System (ESFAS)
K6.01 Knowledge of the effect of a loss or malfunction of the following will

have on the ESFAS:

- Sensors and detectors

K/A MATCH ANALYSIS:

The question addresses a de-energized Containment pressure channel. The candidate
must determine how many of the remaining OPERABLE channels are required for
High-1 and High-3 actuations to occur.

EXPLANATION OF REQUIRED KNOWLEDGE

ESFAS actuations associated with Containment Pressure are HI-1 for Safety Injection,
HI-2 for Steam Line Isolation, and HI-3 for Containment Spray. HI-1 and HI-2 are

Wednesday, February 26, 2014 2:23:01 PM 1



de-energize to actuation bistable. HI-3 is an energize to actuate bistable. HI-1 and
HI-2 utilize a 2 of 3 logic utilizing Channel 2, 3, & 4 only. HI-3 is a 2 of 4 logic.

With Channel 1 PT-937 bistables de-energized, neither HI-1 nor HI-3 have any
bistables tripped, HI-1 because Channel 1 is not used and HI-3 because they are
energize to actuate bistables. Therefore, both HI-1 and HI-3 would require two
additional bistables to trip before an actuation would occur.

The bullet stating "No Tech Spec actions have been taken" is required because Tech
Spec actions would alter the state of the HI-3 Channel 1 bistable.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. Channel 1 is not utilized for HI-1, and
two channels are required for an actuation to occur. However,
a candidate who does not have specific knowledge of which
three containment pressure channels are utilized may find it
reasonable for channels 1, 2, & 3 to be used. In that case, only
one additional channel is required.

The second part is incorrect. HI-3 bistables are energize to
actuate and two channels are required for an actuation to occur.
However, a candidate without specific knowledge of the
bistable behavior may think that the bistables are de-energize to
actuate and determine that only one additional channel is
required.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.

The second part is correct. HI-3 bistables are energize to
actuate and two channels are required for an actuation to occur.

C. Incorrect. Plausible. The first part is correct. Channel 1 is not utilized for HI-1 and 2
channels are required for an actuation to occur.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first part of choice C above.

The first part is correct. See the second part of choice B above.
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Level: RO

Tier # / Group # T2/ G1

K/IA# 013K6.01

Importance Rating: 2.7/3.1

Technical Reference: TS 3.3.2, Amendment No. 165, pages 3.3.2-2 thru 3

& 9 thru 12
TS Bases 3.3.2, Rev 20, pages B 3.3.2-12, 13, 17, & 18
LOGIC 1X6AA02-00232, Rev 17.0
Picture of TSLB 4

References provided: None

Learning Objective: LO-LP-39207-02 Given a set of Technical Specification and
the Bases, determine for a specific set of
plant conditions, equipment availability,
and operational mode.

a. Whether any Tech Spec LCOs of
section 3.3 are exceeded.

b. The required actions for any section
3.3 LCOs.

LO-LP-28103-05 List all ESFAS actuation signals with all
applicable set points, coincidences,
permissives, blocks, and discuss the
system response to each ESF actuation
signal.

LO-TA-28013 Trip Protection System Bistable

LO-TA-28014 Use the BTI panel to bypass a protection
channel

Question origin: BANK - HL18 NRC Question # 013K6.01
Cognitive Level: M/F
10 CFR Part 55 Content: 41.7 /45.510 45.8

Comments:

You have completed the test!
Wednesday, February 26, 2014 2:23:01 PM 3



ACTIONS (continued)

ESFAS Instrumentation

3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One train inoperable.

One train may be bypassed for up
to 4 hours for surveillance testing
provided the other train is

OPERABLE.
C.1 Restore train to 24 hours
OPERABLE status.

OR

C.21 Be in MODE 3. 30 hours
AND

C.22 Be in MODE 5. 60 hours

D. One channel inoperable. NOTE----------=--==-—--

A channel may be bypassed for up

to 12 hours for surveillance testing.

D.1 Place channel in trip. 72 hours

OR

D.2.1 Be in MODE 3. 78 hours
AND

D.2.2 Be in MODE 4. 84 hours

Vogtle Units 1 and 2

(continued)

3.3.2-2 Amendment No. 116 (Unit 1)

Amendment No.

94 (Unit 2)
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. One Containment
Pressure High-3 channel
inoperable.

One additional channel may be
bypassed for up to 12 hours for
surveillance testing.

E.1 Place channel in bypass. | 72 hours
OR
E.2.1 Be in MODE 3. 78 hours
AND
E.2.2 Be in MODE 4. 84 hours
F. One channel inoperable. | F.1 Restore channel to 48 hours
OPERABLE status.
OR
F.2.1 Be in MODE 3. 54 hours
AND
F.2.2 Be in MODE 4. 60 hours
(continued)
Vogtle Units 1 and 2 3.3.2-3 Amendment No. 116 (Unit 1)

Amendment No.

94 (Unit 2)
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 1 of 7)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ~ ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
1. Safety Injection
a. Manual 1,2,34 2 B SR 3.3.2.6 NA NA
Initiation
b.  Automatic 1,2,3,4 2 C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays
c. Containment 1,23 3 D SR 3.3.2.1 <4.4 psig 3.8 psig
Pressure - SR 3.3.2.40
High 1 SR 3.3.2.70
SR 3.3.2.8
d.  Pressurizer 1.23(@) 4 D SR 3.3.2.1 > 1856 psig 1870 psig
Pressure - Low - SR 3.3.2.4%0
SR 3.3.2.7%0
SR 3.3.2.8
e. Steam Line 1.23(@) 3 per steam D SR 3.3.2.1 > 570(P) psig 585(b) psig
Pressure - Low - line SR 3.3.2.4%0
SR 3.3.2.7%0
SR 3.3.2.8

(@)

Above the P-11 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead/lag controller are t; > 50 seconds and t, < 5 seconds.

()

)

(continued)

If the as-found channel setpoint is outside its predefined as-found tolerance, then the channel shall be evaluated to verify that it is
functioning as required before returning the channel to service.

The instrument channel setpoint shall be reset to a value that is within the as-left tolerance around the Nominal Trip Setpoint (NTSP)
at the completion of the surveillance; otherwise, the channel shall be declared inoperable. Setpoints more conservative than the
NTSP are acceptable provided that the as-found and as-left tolerances apply to the actual setpoint implemented in the Surveillance
procedures (field setting) to confirm channel performance. The methodologies used to determine the as-found and the as-left
tolerances are specified in NMP-ES-033-006, Vogtle Setpoint Uncertainty Methodology and Scaling Instructions.

Vogtle Units 1 and 2

3.3.2-9

Amendment No. 165 (Unit 1)
Amendment No. 147 (Unit 2)
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 2 of 7)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ~ ALLOWABLE TRIP
FUNCTION CONDITIONS  CHANNELS _ CONDITIONS  REQUIREMENTS VALUE SETPOINT
2. Containment Spray
a. Manual 1,2,3,4 2 B SR 3.3.2.6 NA NA
Initiation
b.  Automatic 1,2,3,4 2 C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays
c. Containment
Pressure
High - 3 1,2,3 4 E SR 3.3.2.1 < 22.4 psig 21.5 psig
SR 3.3.2.4%0
SR 3.3.2.7%0
SR 3.3.2.8
(continued)
(i) If the as-found channel setpoint is outside its predefined as-found tolerance, then the channel shall be evaluated to verify that it is
functioning as required before returning the channel to service.
(i) The instrument channel setpoint shall be reset to a value that is within the as-left tolerance around the Nominal Trip Setpoint (NTSP)

at the completion of the surveillance; otherwise, the channel shall be declared inoperable. Setpoints more conservative than the
NTSP are acceptable provided that the as-found and as-left tolerances apply to the actual setpoint implemented in the Surveillance
procedures (field setting) to confirm channel performance. The methodologies used to determine the as-found and the as-left
tolerances are specified in NMP-ES-033-006, Vogtle Setpoint Uncertainty Methodology and Scaling Instructions.

Vogtle Units 1 and 2 3.3.2-10 Amendment No. 165 (Unit 1)
Amendment No. 147 (Unit 2)
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 3 of 7)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ~ ALLOWABLE TRIP
FUNCTION CONDITIONS  CHANNELS CONDITIONS  REQUIREMENTS VALUE SETPOINT
3. Phase A
Containment
Isolation
(a) Manual 1,2,3,4 2 B SR 3.3.2.6 NA NA
Initiation
(b) Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.25
Relays
(c) Safety Injection Refer to Function 1 (Safety Injection) for all initiation functions and requirements.
4. Steam Line Isolation
a. Manual 1.2(c) 3(c) 2 F SR 3.3.2.6 NA NA
Initiation o
b.  Automatic 1.2(c) 3(c) 2 G SR 3.3.2.2 NA NA
Actuation Logic - SR 3.3.2.3
and Actuation SR 3.3.25

Relays

(continued)

(c) Except when one main steam isolation valve and associated bypass isolation valve per steam line is closed.

Vogtle Units 1 and 2
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 4 of 7)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER NOMINAL
SPECIFIED REQUIRED SURVEILLANCE ~ ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS  CONDITIONS  REQUIREMENTS VALUE SETPOINT
4. Steam Line
Isolation
(continued)
c. Containment c 3 D SR 3.3.2.1 <15.4 psi 14.5 psi
Pressure - 1.20) SR 3.3.2.40 = 1A psig peig
High 2 3(c) SR 3.3.2.700
SR 3.3.2.8
d. Steam Line
Pressure
(1) Low 1,2(0), 3 per steam D SR 3.32.1 >570 (®) psig 585 (P) psig
3(a)(©) line SR 3.3.2.4%0
SR 3.3.2.7%0
SR 3.3.2.8
@ Negmve g0 Geesmn D SR2921, sl a0
High SR 3:3:2:70)0, psi/sec psi/sec
SR 3.3.2.8
(continued)
(a) Above the P-11 (Pressurizer Pressure) interlock.
(b) Time constants used in the lead/lag controller are t; > 50 seconds and t, < 5 seconds.
(c) Except when one main steam isolation valve and associated bypass isolation valve per steam line is closed.
(d) Below the P-11 (Pressurizer Pressure) interlock.
(e) Time constant utilized in the rate/lag controller is > 50 seconds.
(i) If the as-found channel setpoint is outside its predefined as-found tolerance, then the channel shall be evaluated to verify that it is
functioning as required before returning the channel to service.
()) The instrument channel setpoint shall be reset to a value that is within the as-left tolerance around the Nominal Trip Setpoint (NTSP)

at the completion of the surveillance; otherwise, the channel shall be declared inoperable. Setpoints more conservative than the
NTSP are acceptable provided that the as-found and as-left tolerances apply to the actual setpoint implemented in the Surveillance
procedures (field setting) to confirm channel performance. The methodologies used to determine the as-found and the as-left

tolerances are specified in NMP-ES-033-006, Vogtle Setpoint Uncertainty Methodology and Scaling Instructions.

Vogtle Units 1 and 2 3.3.2-12 Amendment No. 165 (Unit 1)
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ESFAS Instrumentation

B 3.3.2
BASES
APPLICABLE Safety Injection - Automatic Actuation Logic and
SAFETY ANALYSES, Actuation Relays (continued)
LCO, and

APPLICABILITY

PI1-0937 is not
included.

consequences of an abnormal condition or accident. Unit
pressure and temperature are very low and many ESF
components are administratively locked out or otherwise
prevented from actuating to prevent inadvertent
overpressurization of unit systems.

Safety Injection - Containment Pressure — High 1

(P1-0934, P1-0935, PI-0936)

NOTE: Containment pressure channels are also required
OPERABLE by the Post Accident Monitoring Technical
Specification.

This signal provides protection against the following
accidents:

e SLB inside containment;
e LOCA; and
e Feed line break inside containment.

Containment Pressure — High 1 provides no input to any
control functions. Thus, three OPERABLE channels are
sufficient to satisfy protective requirements with a
two-out-of-three logic. The transmitters (d/p cells) and
electronics are located outside of containment with the
sensing line (high pressure side of the transmitter) located
inside containment.

Thus, the high pressure Function will not experience any
adverse environmental conditions and the NTSP reflects
only steady state instrument uncertainties. Containment
Pressure — High 1 must be OPERABLE in MODES 1, 2,
and 3 when there is sufficient energy in the primary and
secondary systems to pressurize the containment
following a pipe break. In MODES 4, 5, and 6, there is
insufficient energy in the primary or secondary systems to
pressurize the containment.

(continued)

Vogtle Units 1 and 2
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ESFAS Instrumentation

B 3.3.2
BASES
APPLICABLE Safety Injection - Pressurizer Pressure — Low
SAFETY ANALYSES,
LCO, and This signal (PI-0455A, B, & C, PI-0456, PI-0456A, PI-0457,

APPLICABILITY
(continued)

P1-0457A, P1-0458 & PI-0458A) provides protection
against the following accidents:

e Inadvertent opening of a steam generator (SG) relief or
safety valve;

e SLB;

e A spectrum of rod cluster control assembly ejection
accidents (rod ejection);

e Inadvertent opening of a pressurizer relief or safety
valve;

e |LOCAs; and
e SG Tube Rupture.

Pressurizer pressure provides both control and protection
functions: input to the Pressurizer Pressure Control
System, reactor trip, and SI. Therefore, the actuation logic
must be able to withstand both an input failure to control
system, which may then require the protection function
actuation, and a single failure in the other channels
providing the protection function actuation. Thus, four
OPERABLE channels are required to satisfy the
requirements with a two-out-of-four logic.

The transmitters are located inside containment, with the
taps in the vapor space region of the pressurizer, and thus
possibly experiencing adverse environmental conditions
(LOCA, SLB inside containment, rod ejection). Therefore,
the NTSP reflects the inclusion of both steady state and
adverse environmental instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2,

and 3 (above P-11) to mitigate the consequences
of an HELB inside containment. This signal may

(continued)

Vogtle Units 1 and 2
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ESFAS Instrumentation

B 3.3.2
BASES
APPLICABLE Containment Spray - Automatic Actuation Logic and
SAFETY ANALYSES, Actuation Relays (continued)
LCO, and

APPLICABILITY

this MODE, adequate time is available to manually actuate
required components in the event of a DBA. However,
because of the large number of components actuated on a
containment spray, actuation is simplified by the use of the
manual actuation handswitches. Automatic actuation logic
and actuation relays must be OPERABLE in MODE 4 to
support system level manual initiation. In MODES 5 and 6,
there is insufficient energy in the primary and secondary
systems to result in containment overpressure. In
MODES 5 and 6, there is also adequate time for the
operators to evaluate unit conditions and respond, to
mitigate the consequences of abnormal conditions by
manually starting individual components.

Containment Spray - Containment Pressure High — 3

(P1-0934, P1-0935, PI-0936, PI1-0937)

NOTE: Containment Pressure Channels are also required
OPERABLE by the Post Accident Monitoring Technical
Specification.

This signal provides protection against a LOCA or an SLB
inside containment. The transmitters (d/p cells and
electronics) are located outside of containment with the
sensing line (high pressure side of the transmitter) located
inside containment. Thus, they will not experience any
adverse environmental conditions and the NTSP reflects
only steady state instrument uncertainties.

This Function requires the bistable output to energize to
perform its required action. It is not desirable to have a
loss of power actuate containment spray, since the
consequences of an inadvertent actuation of containment
spray could be serious. Note that this Function also has
the inoperable channel placed in bypass rather than trip to
decrease the probability of an inadvertent actuation.

(continued)

Vogtle Units 1 and 2
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ESFAS Instrumentation

B 3.3.2
BASES
APPLICABLE c. Containment Spray - Containment Pressure High — 3
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY The Containment Pressure High-3 instrument Function

consists of four channels in a two-out-of-four logic
configuration. Since containment pressure is not used for
control, this arrangement exceeds the minimum
redundancy requirements. Additional redundancy is
warranted because this Function is energize to trip.
Containment Pressure — High 3 must be OPERABLE in
MODES 1, 2, and 3 when there is sufficient energy in the
primary and secondary sides to pressurize the containment
following a pipe break. In MODES 4, 5, and 6, there is
insufficient energy in the primary and secondary sides to
pressurize the containment and reach the Containment
Pressure — High 3 setpoints.

3. Phase A Containment Isolation

Phase A containment isolation is actuated automatically by
SlI, or manually via the automatic actuation logic.

a. Phase A Isolation — Manual Initiation

Manual Phase A Containment Isolation is actuated
by either of two switches in the control room. Either
switch actuates both trains. Note that manual
initiation of Phase A Containment Isolation also
actuates Containment Ventilation Isolation.

b. Phase A Isolation — Automatic Actuation Logic and
Actuation Relays

Automatic Actuation Logic and Actuation Relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.
Under specific conditions, a single inoperable
actuation relay does not require that the

affected automatic actuation logic function be

(continued)
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1. 014A1.02 001/LOIT/RO/M/F 3.2/3.6/014A1.02/LO-PP-27201///

Initial condition:
- Unit 1 is at 100% reactor power and stable.
The following DRPI alarms and indications are observed:

- ALB10-D05 RPI URGENT ALARM is lit.

- ALB10-C05 RPI NON URGENT ALARM is lit.
ALB10-E05 ROD AT BOTTOM is lit.

Control rod H2 Rod Bottom LED is lit.

Control rod H2 General Warning LED is flashing.
Data A and Data B Failure LEDs are flashing.

Which one of the following completes the following statement?
Controlrod H2 __ (1)__,
and

automatic and manual rod motion __ (2)__ inhibited.

—(_ _(2)_

A. dropped is

B. dropped is NOT

C. did NOT drop is

Dy did NOT drop is NOT

K/IA

014 Rod Position Indication System (RPIS)

A1.02 Ability to predict and/or monitor changes in parameters (to prevent

exceeding design limits) associated with operating the RPIS
controls, including:

- Control rod position indication on control room panels.

K/A MATCH ANALYSIS

The question tests the candidate's ability to address multiple DRPI alarms and
indications and determine if these conditions are indicative of an actual dropped rod or
an instrumentation failure. In addition, the candidate must determine if there is any
impact to the rod control system.

Wednesday, February 26, 2014 2:26:51 PM 1



EXPLANATION OF REQUIRED KNOWLEDGE

All indications correspond to a simutaneous Data A and Data B failure for rod H2. The
distinction between an actual dropped rod and a RPI failure are denoted by the
presence of the General Warning LED and the Data A and Data B failure LEDs.
Additionally, rod H2 is a low-worth control rod located on the outer edges of the core. If
this rod dropped, little to no change in reactor power would be noticed. ALB10-E05
ROD AT BOTTOM is driven from the RPI position, and would alarm because of the
indicated position of O steps on RPI.

The RPI system does not interface with the rod control system and therefore can not
restrict rod motion. The RPI and Rod Control annunciators are commonly confused.
The rod control urgent failure would send an inhibit signal to the PULSER/
OSCILLATOR and restrict rod motion in both auto and manual.

Reference ARP 17010-1 for specifics associated with expected plant conditions and
responses.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. The presence of the General Warning
and Data A and Data B LEDs are symptoms of simulatenous
RPI Data A and Data B failure and not a dropped rod.
However, a candidate with insufficient knowledge of the RPI
system would see the RPI rod at bottom LED and annunciator
ALB10-E05 ROD AT BOTTOM and find it reasonable that the
rod had actually dropped. These two conditions are entry
symptoms for AOP 18003-C section A for a dropped rod in
Mode 1. This is a common point of confusion among LOIT
candidates.

The second part is incorrect. The RPI system does not
interface with the rod control system and therefore can not
restrict rod motion. However, the RPI and rod control alarms
are commonly confused. If a candidate swaps the two systems
and is thinking about a rod control urgent failure, then this
answer would be correct.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. The RPI system does not interface
with the rod control system and therefore can not restrict rod
motion.

C. Incorrect. Plausible. The first part is correct. The presence of the General Warning
and Data A and Data B LEDs are symptoms of simultaneous
RPI Data A and Data B failure and not a dropped rod.

The second part is incorrect. See the second part of choice A
above.
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D. Correct. The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B

above.
Level: RO
Tier # / Group # T2/ G2
K/IA# 014A1.02
Importance Rating: 3.2 /36

Technical Reference: ARP 17010-1, Rev 50.0, pages 3, 12-15, 21-24, 34-35,
44-46
AOP 18003-C, Rev 26.4, page 1

References provided: None

Learning Objective: LO-PP-27101-20 Describe what occurs upon receipt of a
Rod Control System urgent failure;
include how rod motion is inhibited.

LO-PP-27201-02 Describe the principle of operation of the
DRPI system.

LO-PP-27201-05 Describe how the DRPI system responds
to a loss of Data A or B.

LO-PP-27201-06 State the conditons which will cause the
following:

RPI Urgent Failure LEDs

RPI Urgent Failure annunciator

General Warning (GW) LED(s)

RPI Non-Urgent Failure annunciator

CCC Failure LEDs

Rod at bottom annunciator

Two or more rods at bottom

annunciator

Rod Deviation annunicator

DRPI indication for a rod moves from

12 steps withdrawn to 18 steps

withdrawn

TS @™m0 o0oTo

Question origin: BANK
Cognitive Level: M/F
10 CFR Part 55 Content: 41.6/41.7/45.5

Comments:

You have completed the test!
Wednesday, February 26, 2014 2:26:51 PM 3



ﬁf’%f’vsefﬂey Vogtle Electric Generating Plant 18003.C 264
Effective Date Page Number
6/14/13 ROD CONTROL SYSTEM MALFUNCTION 1 of 30

ABNORMAL OPERATING PROCEDURE
CONTINUOUS USE

PURPOSE

This procedure provides instructions for malfunctions of the Rod Control System resulting in
uncontrolled rod motion, dropped or misaligned rods.

SYMPTOMS
SECTION A, DROPPED RODS IN MODE 1

e ALB10-E5 ROD AT BOTTOM

e ALB10-F2 POWER RANGE HI NEUTRON FLX RATE ALERT
e ALB10-C2 POWER RANGE CHANNEL DEVIATION

¢ Rod bottom LED on digital rod position indication.

¢ Rod misaligned greater than 110 steps from demand position

e Tavg dropping.
SECTION B, UNCONTROLLED CONTINUOUS ROD MOTION IN ALL MODES

¢ Rod motion with invalid demand from the Automatic Rod Control System.

e Failure of rods to stop moving when the Rod Motion Switch is released.
SECTION C, MISALIGNED RODS IN MODE 1
e ALB10-C2 POWER RANGE CHANNEL DEVIATION

e ALB10-D2 POWER RANGE UP DET HI FLX DEV
e ALB10-E2 POWER RANGE LWR DET HI FLX DEV

e Failure of ALB10-C4 ROD BANK LO LIMIT or ALB10-D4 ROD BANK LO-LO LIMIT to
reset during rod withdrawal.

e Rod misaligned greater than 12 steps and less than or equal to 110 steps from demand
position.

¢ Quadrant power tilt ratio calculation exceeds 1.02.
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Approved By . . Procedure Number Rev
J.B. Stanley Vogtle Electric Generating Plant 17010-1 50
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
08/16/2011 1C1 ON MCB 3 of 66
ALB 10
() ) @) 4) (®) (6)

SR/IR NIS SOURCE AND POWER RANGE HI REACTOR BYPASS REACTOR BYPASS ROD CONTROL

SIG PROCESSOR INTMD RANGE NEUTRON FLX HI BRKR BYA BRKR BYA NON URGENT

TROUBLE TRIP BYPASS SETPOINT ALERT IN-OPERATE CLOSE FAILURE

SOURCE RNG HI POWER RANGE REACTOR BYPASS REACTOR BYPASS ROD CONTROL

SHUTDOWN FLUX HI NEUTRON FLX BRKR BYB BRKR BYB URGENT FAILURE

ALARM BLOCKED LOW SETPOINT IN-OPERATE CLOSE

SOURCE RANGE POWER RANGE OVERPOWER AT ROD BANK RPI NIS CHANNEL

HI FLUX LEVEL CHANNEL ROD BLOCK AND LO LIMIT NON URGENT ON TEST

AT SHUTDOWN DEVIATION RUNBACK ALERT ALARM

INTMD RANGE PWR RANGE UP OVERPOWER ROD BANK RPI ROD DEV

HI FLUX DET HI FLX DEV ROD STOP LO-LO LIMIT URGENT ALARM

LEVEL ROD STOP

SR/IR REMOTE PWR RANGE LWR OVERTEMP AT ROD AT BOTTOM RADIAL TILT

SIG PROCESSOR DET HI FLX DEV ROD BLOCK AND

DPU-B TROUBLE RUNBACK ALERT

SR/IR POWER RANGE ROD DRIVE M-G TWO OR MORE DELTA FLUX

AMPLIFIER HI NEUTRON FLX SET TROUBLE RODS AT BOTTOM DEVIATION

TROUBLE RATE ALERT
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ExamBank1
Highlight

ExamBank1
Highlight

ExamBank1
Highlight

ExamBank1
Highlight


A ved B . . P dure Number Rev
J.B. Stanley Vogtle Electric Generating Plant A 170101 50
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
08/16/2011 1C1 ON MCB 12 of 66
WINDOW A06
ORIGIN SETPOINT
ROD CONTROL
Power Cabinet Not Applicable NON URGENT
Logic Cabinet FAILURE
1.0 PROBABLE CAUSE
1. Power Cabinet Non Urgent Failure:
Loss of +28V DC power supply PS1 or PS2, or -24V DC power supply
PS3 or PS4 due to low line voltage, blown fuse or failure of module's AC
supply train.
2. Logic Cabinet Non Urgent Failure:
a. Loss of 16.5V DC power supplies PS1, PS2, PS4, or PS5,
b. Loss of 100V DC power supplies PS3 or PS6.
2.0 AUTOMATIC ACTIONS
NONE
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J.B. Stanley Vogtle Electric Generating Plant A 170101 50
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
08/16/2011 1C1 ON MCB 13 of 66
WINDOW A06
(Continued)
3.0 INITIAL OPERATOR ACTIONS
NOTE

This procedure should be continued even if the reactor is tripped.

1. IF the reactor is NOT tripped AND within one hour of receiving the alarm,
check the PS1 and PS2 “Power On” status lights on the outside of listed
cabinets located in the Control Building in room RB 71.

1-1606-U3-FLR-001 Power Cabinet 1BD

1-1606-U3-FLR-002 Power Cabinet 1AC

1-1606-U3-FLR-003 Power Cabinet 2BD

1-1606-U3-FLR-004 Power Cabinet 2AC

1-1606-U3-FLR-005 Power Cabinet SCDE

a. Perform 13502-1, Section 4.4.6 to test backup batteries for PS1

and PS2 in each power cabinet.

IE both PS1 and PS2 power supply lights are lit AND backup
batteries test good for all Power Cabinets, Go To step 3.6.

IE only one power supply light (either PS1 or PS2) for a Power
Cabinet is lit, perform the following:

(1)

(2)

(3)

Reset the respective power supply:

Open the cabinet door and locate switches S6 and S7 in the
lower left-hand area of the monitoring test cabinet.

Depress switch S6 to reset PS1 or S7 to reset PS2. Check
the status light for PS1 or PS2 ON.

IF the power supply will NOT reset, pull and caution tag the
120V AC supply fuses to the failed power supply and timer
to prevent possible damage to the Reset Timer relays:

Power Supply PS1 FU1A and FU1B
Power Supply PS2 FU2A and FU2B

Go to step 3.6.
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Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
08/16/2011 1C1 ON MCB 14 of 66
WINDOW A06
(Continued)
d. IE neither PS1 and PS2 power supply lights are lit, attempt to reset

at least one power supply by opening the cabinet door and locate
switches S6 and S7 in the lower left hand area of the monitoring
test cabinet. Depress switch S6 to reset PS1 or S7 to reset PS2;
Check the status light for PS1 or PS2 ON.

Communications should be established between the control room and the rod
control cabinets prior to continuing with this procedure.

NOTE

IE PS1 or PS2 are not reset, power to the holding coils is supplied from the
back-up batteries. [F PS1 or PS2 are not reset within one hour, rod drops may
occur due to low voltage on the holding coil.

CAUTION

IF no power supply will reset, notify 1&C to immediately initiate action to
restore at least one power supply in each power cabinet and to monitor
voltage at test point E1 to neutral.

IF voltage at test point E1 has degraded to less than 19.5V DC or rods
drop, trip the reactor and Go To 19000-C, E-O0 REACTOR TRIP OR
SAFETY INJECTION, while continuing actions in this procedure.

For any power supply that will NOT reset, pull and caution tag the 120V
AC supply fuses to the failed power supply and timer to prevent possible
damage to the Reset Timer relays:

Power Supply PS1 FU1A and FU1B
Power Supply PS2 FU2A and FU2B

WHEN or IF the reactor is tripped AND within two hours of receiving the
alarm, pull and caution tag the battery fuse to both power supply back-up
batteries to prevent possible draining the battery.

Battery for Power Supply PS1 F5A
Battery for Power Supply PS2 FE6A
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Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number

08/16/2011 1C1 ON MCB 15 of 66
WINDOW A06
(Continued)

6. Notify I&C to determine which power supply has failed by checking the
output voltage of all Power Cabinet and Logic Cabinet power supplies and
repair as needed.

7. Check, replace fuses and remove caution tags when power is ready to
be restored to the power supplies and batteries.

4.0 SUBSEQUENT OPERATOR ACTIONS

NOTE

The Non Urgent Failure alarm will automatically reset when the malfunction is
corrected.

Notify I&C personnel to investigate and correct the cause of the alarm.

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCE: 1X6AT01-573, 1X6AT01-574, 1X6AT01-575, 1X6AT01-576,
1X6AT01-605, 1X3D-BD-R01C
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08/16/2011 1C1 ON MCB 21 of 66
WINDOW BO06
ORIGIN SETPOINT
ROD CONTROL
Power Cabinet Not Applicable URGENT FAILURE
Logic Cabinet
1.0 PROBABLE CAUSE
1. Power Cabinet Urgent Failure:
a. Phase fault - voltage to coils has excessive ripple due to a blown
fuse or thyristor that has lost gate control.
b. Regulation failure - the coil current does not match current order
within a preset time or full current is on too long.
C. Multiplexing failure - power is being supplied to a movable or lift coil
when movement of that rod has not been commanded.
d. Logic failure - simultaneous zero current orders to stationary and
movable grippers.
e. Loose Card - loose or removed printed circuit card.
2. Logic Cabinet Urgent Failure:
a. Pulser fails to generate pulses when signaled.
b. Slave Cycler receives "Go" order signal before completing previous
step.
C. Loose circuit card.
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08/16/2011 1C1 ON MCB 22 of 66
WINDOW B06
(Continued)

2.0 AUTOMATIC ACTIONS

Prevents automatic and manual rod motion by performing the following:

POWER CABINET URGENT FAILURE

CAUTIONS

¢ Rods powered from the unaffected Power Cabinets can be moved in
INDIVIDUAL BANK SELECT. However, IF the cause of the alarm is a loss
of current to the stationary gripper (regulation failure) THEN moving the
bank selector switch may cause the affected group of rods to drop.

e |F the cause of the alarm is a logic failure in the Power Cabinet, THEN
resetting the alarm from the QMCB or locally may cause ratcheting of the
rods.

1. Sends an inhibit signal to the PULSER/OSCILLATOR when the affected
group is selected to move.

2. Supplies holding current to the movable and stationary grippers and no
current to the lift coils for the affected group.

3. Sends an inhibit signal to the group step counter for the affected group.
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23 of 66

WINDOW B06
(Continued)

LOGIC CABINET URGENT FAILURE

NOTES

An Urgent Failure in the Logic Cabinet main circuits will prevent all rod
motion for all of the control banks and shutdown banks A and B only.
Shutdown banks C, D, and E will not be affected unless the alarm is caused
by a loose or missing card in which case Shutdown banks C, D, and E will

not be allowed to move either.

An Urgent Failure in the Shutdown Banks C, D, and E portion of the Logic
Cabinet will prevent all rod motion for Shutdown banks C, D, and E only.
The control banks and shutdown banks A and B will not be affected unless
the alarm is cause by a loose or missing card in which case the control
banks and shutdown banks a and B will not be allowed to move either.

3.0

4.0

1. Sends an inhibit signal to the PULSER/OSCILLATOR

INITIAL OPERATOR ACTIONS

IE all rod motion has NOT stopped, Go To 18003-C, "Rod Control System

Malfunction".

SUBSEQUENT OPERATOR ACTIONS

NOTES

The Rod Control Urgent Failure alarm seals in and must be reset using the
Rod Control Alarm Reset Handswitch, 1-HS-40039, when the condition

causing the alarm has cleared.

Use of 1-HS-40039 resets the alarm circuits, demands full latching current

and resets the MASTER CYCLER.

1. Stabilize Tavg, using turbine load and boration or dilution.

2. Notify appropriate plant personnel to investigate and correct the cause of
the alarm.

3. Refer To 13502-1 to reset rod control components.
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WINDOW B06
(Continued)

50 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCE: 1X6AT01-573, 1X6AT01-574, 1X6AT01-575, and 1X6AT01-576
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WINDOW CO05
ORIGIN SETPOINT
RPI
Control Board Not Applicable NON URGENT
Display Panel ALARM
1.0 PROBABLE CAUSE
1. Card failure or removal.
2. Detector coil or cable failure.
3. Power supply failure.
2.0 AUTOMATIC ACTIONS
1. Data A Failure or Data B Failure LEDs flash depending on the cause and

location of problem.

2. The General Warning LEDs flash for the affected rod(s).

NOTE

DRPI DATA A FAILURE results in system accuracy of +10, -4 steps. DRPI
DATA B FAILURE results in system accuracy of +4, -10 steps.

3. DRPI goes to Half Accuracy Mode for the affected rod(s).

3.0 INITIAL OPERATOR ACTIONS

IF Dynamic Rod Worth measurement is in progress for Physics Testing, follow
the Physics Testing Procedures Guidance for Operator actions in response to a

DRPI Non-Urgent Failure Alarm.

IF Physics Testing is NOT in progress AND IF this alarm is coming in on an
intermittent basis, THEN Refer To 13502-1, “Control Rod Drive And Position

Indication System”, section for operation with DRPI at half accuracy.
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WINDOW CO05
(Continued)
4.0 SUBSEQUENT OPERATOR ACTIONS
1. Notify I&C personnel to investigate and correct the cause of the alarm.
2. IE it is determined that rod(s) are misaligned, Go To 18003-C, "Rod
Control System Malfunction".
3. Refer To 13502-1, “Control Rod Drive And Position Indication System”,
section for operation with DRPI at half accuracy.
5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCE: 1X6AT02-187
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WINDOW D05
ORIGIN SETPOINT
RPI
Control Board Not Applicable URGENT ALARM
Display Panel
1.0 PROBABLE CAUSE
1. Simultaneous failure of DATA A and DATA B.
2. Greater than 1 BIT difference between DATA A and DATA B - DRPI sees
the affected rod(s) at two different positions.
3. Sum of DATA A and DATA B is greater than 38 - DRPI sees the affected
rod(s) at greater than 228 steps withdrawn.
2.0 AUTOMATIC ACTIONS
1. DRPI Control Board Displays:
a. URGENT ALARM 1, 2, 3 LEDs flash.
b. DATA A and DATA B FAILURE LEDs.
C. GENERAL WARNING LED(s) for the affected rod(s)
d. ROD BOTTOM LED(s) for the affected rod(s)
2. QMCB alarms

a. ROD AT BOTTOM and/or TWO OR MORE RODS AT BOTTOM.
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WINDOW D05
(Continued)
3.0 INITIAL OPERATOR ACTIONS

IF Dynamic Rod Worth measurement is in progress for Physics Testing, follow
the Physics Testing Procedures’ Guidance for operator actions in response to a
DRPI Urgent Failure Alarm.

IE Dynamic Rod Worth measurement is NOT in progress AND IF any rod is NOT
fully inserted:

MODES 1 & 2

1. Immediately place DRPI ACCURACY MODE switch to the A ONLY or B
ONLY position.

2. IF the RPI URGENT ALARM does NOT clear in either the A ONLY or B
ONLY position, place rods in MANUAL and minimize rod motion.

3. IF the RPI URGENT ALARM clears in either the A ONLY or B ONLY
position, operate DRPI using the half accuracy mode per 13502-1,
“Control Rod Drive and Position Indication System”.

MODES 3,4, &5

1. Immediately place DRPI ACCURACY MODE switch to the A ONLY or B
ONLY position.

2. IF the RPI URGENT ALARM does NOT clear when the DRPI ACCURACY
MODE switch is in either the A ONLY or B ONLY position:

a. Immediately open the reactor trip breakers per TR 13.1.8 or 13.1.9.

b. Return the DRPI ACCURACY MODE switch to DATA A+B per
13502-1, as determined by the SS.

IF this alarm is coming in on an intermittent basis, THEN Refer To 13502-1,
“Control Rod Drive And Position Indication System”, section for operation with
DRPI at half accuracy.
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4.0 SUBSEQUENT OPERATOR ACTIONS
1. Refer To Technical Specification LCO 3.1.7 and Technical Requirements
TR 13.1.8 and 13.1.9.
2. Notify Maintenance (I&C) to determine the actual rod position of rod(s) in
question and begin recording rod positions in accordance with 14915-1,
"Special Condition Surveillance Logs".
3. WHEN the DRPI problems have been resolved, return DRPI to normal
per 13502-1.
5.0 COMPENSATORY OPERATOR ACTIONS
1. Initiate Data Sheet 4 of 14915-1, "Special Conditions Surveillance Log".
2. Log corrective actions to repair the disabled annunciator or reasons for no
action on 10018-C, "Annunciator Control", Figure 2.
3. Log compensatory actions on 10018-C, "Annunciator Control", Figure 5.
END OF SUB-PROCEDURE
REFERENCE: 1X6AT02-187
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1. 015A2.04 001/LOIT/RO/M/F 3.3/3.8/015A2.04/LO-LP-39206-06///

Initial condition:
- Unit 1 is at 100% reactor power.
Current conditions:

- A spurious turbine runback occurs and is terminated at 80% reactor power.
- ALB10-FO6 DELTA FLUX DEVIATION is received.

Which one of the following completes the following statement?

Per Tech Spec 3.2.3, "Axial Flux Difference (AFD)," the AFD is considered outside
limits when a minimum of __ (1) __ Power Range NI channels indicate outside AFD
limits,

and

with AFD outside of the Tech Spec 3.2.3 limits, thermal power must be reduced to
__(2)__ within 30 minutes.

_(_— _()_

A 1 < 50%

B. 1 <75%

Cv 2 <50%

D. 2 <75%

K/IA

015 Nuclear Instrumentation

A2.04 Ability to (a) predict the impacts of the following malfunctions or

operations on the NIS; and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of
those malfunctions or operations:

- Effects on axial flux density of control rod alignment and
sequencing, xenon production and decay, and boron vs. control
rod reactivity changes

K/A MATCH ANALYSIS

The question establishes a scenario where rod motion has resulted in an AFD transient.
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Utilizing NI's, the candidate is required to predict when AFD will be outside Tech Spec
required limits. Additionally, the candidate is required to utilize Tech Spec guidance to
mitigate the consequences of the AFD transient.

EXPLANATION OF REQUIRED KNOWLEDGE

The described turbine runback will result in auto rod insertion. Depending on the
magnitude of the runback, control rods may insert well below the Rod Insertion Limit.
This large rod transient will affect AFD. Per the Note above the line in TS 3.2.3, AFD
shall be considered outside limits when two or more OPERABLE excore channels
indicate AFD is outside limits.

With AFD outside limits, TS 3.2.3 Cond A states that reactor power must be reduced to
<50% RTP within 30 minutes. Since this is a <1hr Tech Spec action, it is RO required
knowledge. Additionally, ARP 17010-C for window FQG6 also directs lowering power to
<50% with AFD outside limits.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. Per the Note above the line in TS
3.2.3, AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD is outside limits.
However, most Tech Spec limits are exceeded when a single
instrument is outside the required value. It is reasonable for a
candidate without specific knowledge of the Note for TS 3.2.3 to
apply this generic knowledge concept and believe AFD is out of
spec based on a single NI channel.

The second part is correct. With AFD outside limits, TS 3.2.3
Cond A states that reactor power must be reduced to <50%
RTP within 30 minutes.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.

The second part is incorrect. With AFD outside limits, TS 3.2.3
Cond A states that reactor power must be reduced to <50%
RTP within 30 minutes. However, other specs have power
reduced below 75% as required action. For example, TS 3.2.4
with one Power Range Nuclear instrument inoperable, the
QPTR action would not be applicable if Reactor Power was
reduced below 75%. Additionally, TS 3.1.4 would required
thermal power reduced to <75% if rod alignments are not within
limits and SDM cannot be verified.

C. Correct. The first part is correct. Per the Note above the line in TS 3.2.3,
AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD is outside limits

The second part is correct. See the second part of choice A
above.
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D. Incorrect. Plausible. The first part is correct. See the first part of choice C above.

The second part is incorrect. See the second part of choice B

above.
Level: RO
Tier # / Group # T2/ G2
K/IA# 015A2.04
Importance Rating: 3.3 /38

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

ARP 17010-C, Rev 50.0, pages 65 & 66

TS 3.1.4, Amendment No. 96, pages 3.1.4-1 & 2
TS 3.2.3, Amendment No. 158, page 3.2.3-1

TS 3.2.4, Amendment No. 96, pages 3.2.4-1 thru 4

None

LO-LP-39206-06 State the action required for being outside
the band at various power levels.
LO-LP-39206-01 For any item in section 3.2 of Tech Specs,
be able to:
a. State the LCO.
b. State any one hour or less required
actions.

NEW
M/F

41.1/41.5/41.10

You have completed the test!
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Rod Group Alignment Limits

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

3.1.4

LCO 3.1.4 All shutdown and control rods shall be OPERABLE, with all individual
indicated rod positions within 12 steps of their group step counter demand

position.

APPLICABILITY:  MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more rod(s) A1.1 Verify SDM is > the limit 1 hour
untrippable. specified in the COLR.
OR
A.1.2 Initiate boration to restore | 1 hour
SDM to within limit.
AND
A.2 Be in MODE 3. 6 hours
B. One rod not within B.1.1 Verify SDM is > the limit 1 hour
alignment limits. specified in the COLR.
OR
(continued)
Vogtle Units 1 and 2 3.1.4-1 Amendment No. 96 (Unit 1)

Amendment No. 74 (Unit 2)



ACTIONS

Rod Group Alignment Limits
3.14

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. (continued)

B.1.2

|>
e
o

W

2

Initiate boration to restore | 1 hour

SDM to within limit.

Reduce THERMAL
POWER
to < 75% RTP.

Verify SDM is > the limit
specified in the COLR.

Perform SR 3.2.1.1.

Perform SR 3.2.2.1.

Reevaluate safety
analyses and confirm
results remain valid for
duration of operation
under these conditions.

2 hours

Once per
12 hours

72 hours

72 hours

5 days

Vogtle Units 1 and 2

3.1.4-2

(continued)

Amendment No. 96 (Unit 1)
Amendment No. 74 (Unit 2)
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AFD (RAOC Methodology)
3.2.3

3.2 POWER DISTRIBUTION LIMITS
3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC) Methodology)

LCO 3.2.3 The AFD shall be maintained within the limits specified in the COLR.

NOTE
The AFD shall be considered outside limits when two or more OPERABLE
excore channels indicate AFD to be outside limits.

APPLICABILITY:  MODE 1 with THERMAL POWER = 50% RTP.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. AFD not within limits. A1 Reduce THERMAL 30 minutes
POWER to < 50% RTP.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.2.31 Verify AFD within limits for each OPERABLE In accordance with
excore channel. the Surveillance
Frequency Control
Program
AND

Once within 1 hour
and every 1 hour
thereafter with the
AFD monitor alarm
inoperable

Vogtle Units 1 and 2 3.2.3-1 Amendment No. 158 (Unit 1)
Amendment No. 140 (Unit 2)
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3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.24

APPLICABILITY:

The QPTR shall be < 1.02.

MODE 1 with THERMAL POWER > 50% RTP.

QPTR
3.24

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
Al e NOTE------------- A1 Limit THERMAL POWER | 2 hours
Required Action A.6 to > 3% below RTP for
must be completed each 1% of QPTR > 1.00.
whenever Required
Action A5 is AND
implemented.
A.2A1 Perform SR 3.2.4.1. Once per 12 hours
QPTR not within limit. AND
A2.2 Limit THERMAL POWER NOTE
to > 3% below RTP for For performances of
each 1% QPTR > 1.00. Required Action A.2.2
the Completion Time
is measured from the
completion of SR
3.241.
2 hours
AND
A3 Perform SR 3.2.1.1 and Within 24 hours after

SR 3.2.2.1.

achieving equilibrium
conditions with
THERMAL POWER
limited by Required
Actions A.1 and A.2.2

(continued)

Vogtle Units 1 and 2

3.2.41

Amendment No. 96 (Unit 1)

Amendment No. 74 (Unit 2)



QPTR

3.24
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) ND
Once per 7 days
thereafter
AND
A4 Reevaluate safety Prior to increasing
analyses and confirm THERMAL POWER
results remain valid for above the limit of
duration of operation Required Action
under this condition. A.1and A.2.2
AND
A5 e NOTE-------------
Perform Required Action
A.5 only after Required
Action A.4 is completed.
Calibrate excore detectors | Prior to increasing
to show QPTR = 1.00. THERMAL POWER
above the limit of
Required Action A.1
and A.2.2
AND
(continued)

Vogtle Units 1 and 2

3.2.4-2

Amendment No. 96 (Unit 1)
Amendment No. 74 (Unit 2)



QPTR

3.24
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A6 NOTE-------------

Perform Required

Action A.6 only after

Required Action A.5 is

completed.

Perform SR 3.2.1.1 and NOTE

SR 3.2.21. Only one of the
following Completion
Times, whichever
becomes applicable
first, must be met.
Within 24 hours after
reaching RTP
OR
Within 48 hours after
increasing THERMAL
POWER above the
limit of Required
Action A.1 and A.2.2

B. Required Action and B.1 Reduce THERMAL 4 hours
associated Completion POWER to < 50% RTP.
Time not met.

Vogtle Units 1 and 2

3.2.4-3 Amendment No. 96 (Unit 1)
Amendment No. 74 (Unit 2)



QPTR

3.24
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.41 NOTE
With one power range channel inoperable, the
remaining three power range channels can be
used for calculating QPTR.
Verify QPTR is within limit by calculation. In accordance with
the Surveillance
Frequency Control
Program
AND
Once within 12 hours
and every 12 hours
thereafter with the
QPTR alarm
inoperable
SR 3.24.2 NOTE

Only required to be performed if input to QPTR
from one or more Power Range Neutron Flux
channels is inoperable with THERMAL POWER
>75% RTP.

Confirm that the normalized symmetric power
distribution is consistent with QPTR.

Once within 12 hours
AND

In accordance with
the Surveillance
Frequency Control
Program

Vogtle Units 1 and 2

3.2.4-4

Amendment No. 158 (Unit 1)

Amendment No. 140 (Unit 2)
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J.B. Stanley Vogtle Electric Generating Plant A 170101 50
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
08/16/2011 1C1 ON MCB 65 of 66
WINDOW F06
ORIGIN SETPOINT
DELTA FLUX
YC-1140 Plant Technical DEVIATION
Data Book, Tab 6
1.0 PROBABLE CAUSE
1. Xenon transient
2. Control rod motion
3. Thermal power transient
4. Loss of Power Range Detector voltage.
5. IPC Failure
2.0 AUTOMATIC ACTIONS
NONE
3.0 INITIAL OPERATOR ACTIONS

NOTE

The Delta Flux Deviation Program satisfies the requirement for “Verify AFD
within limits for each OPERABLE excore channel” in Technical Specifications
SR 3.2.3.1.

NONE

Printed February 4, 2014 at 9:22
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Approved By
J.B. Stanley

Procedure Number Rev

Vogtle Electric Generating Plant A 17010-1 50

Date Approved

08/16/2011

ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 10 ON PANEL | Page Number
1C1 ON MCB 66 of 66

4.0

WINDOW FO06
(Continued)

SUBSEQUENT OPERATOR ACTIONS

This annunciator comes in immediately upon exceeding the limits for acceptable
operation.

NOTE

5.0

1. With Reactor Power greater than 50% check differential flux indications
and if two or more are outside the limits, perform the following:

a. Restore the indicated AFD to within the limits, or

b. Reduce Thermal Power to less than 50% of Rated Thermal Power
within 30 minutes.

2. Thermal Power shall not be increased above 50% of Rated Thermal
Power until the indicated AFD is within the limits specified by the COLR.

3. IF loss of Power Range Detector voltage is determined, Go To 18002-C,
"Nuclear Instrumentation System Malfunction”.

4. Refer To Technical Specification LCO 3.2.3.

5. IF alarm is inoperable, begin recording differential flux in accordance with
14915-1, "Special Condition Surveillance Logs" (Technical Specifications
SR 3.2.3.1).

6. Refer To Plant Computer alarm summary display for additional

information relating to this alarm.

COMPENSATORY OPERATOR ACTIONS

Initiate Data Sheet 6 of 14915-1, "Special Condition Surveillance Logs"

END OF SUB-PROCEDURE

REFERENCES: Technical Specification Section LCO 3.2.3

Printed February 4, 2014 at 9:22
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1. 015AA1.23 001/LOIT/RO/M/F 3.1/3.2/015AA1.23/LO-TA-16007//

Initial condition:

- Unit 1 is at 100% reactor power.
Current condition:

- ALB08-E03 RCP 1 VIBRATION ALERT is received.
Which one of the following completes the following statement?

Per the applicable Annunciator Response Procedure, the operators are directed to
monitor the RCP vibration readings on the _ (1)__,

and

per 13003-1, "Reactor Coolant Pump Operation," the RCP maximum operating limit for
frame vibrationis _ (2)__ mils.

—(_ _(2)_

A. plant computer 5

B. plant computer 20

Cv local vibration monitoring panel 5

D. local vibration monitoring panel 20

K/IA

015 RCP Malfunctions

A1.04 Ability to operate and / or monitor the following as they apply to the

Reactor Coolant Pump Malfunctions:

- RCP vibration
K/A MATCH ANALYSIS

The question tests the candidates ability to monitor RCP vibration by selecting the
correct monitoring location and operate (ie, shut down) the RCP as needed based on
vibration readings.

EXPLANATION OF REQUIRED KNOWLEDGE

RCP vibration is monitored using Control Room annunciators ALB07-E03, E04, F03,
and FO4. These alarms come in at a FRAME vibration of 3 mils or a SHAFT vibration of
15 mils. ARP 17008-1 directs dispatching an operator to the local panel

Wednesday, February 26, 2014 2:29:46 PM 1




1-1201-P5-VMP to determine actual vibration levels. The IPC has a screen to monitor
most of the RCP support parameters; however, RCP vibration cannot be monitored in
the Control Room.

Per SOP 13003-1 Limitation 2.2.10, an RCP shall be stopped if SHAFT vibration
exceeds 20 mils or FRAME vibration exceeds 5 mils. ARP 17008-1 supports these
limits and directs the operator to SOP 13003-1. ARP 17008-1 contains additional
requirements to shutdown the RCP if the rate of vibration increase exceeds 1 mil/hr
SHAFT or .2 mils/hr FRAME.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. RCP vibration readings can only be
obtained locally at panel 1-1201-P5-VMP. However, all other
RCP operating parameters are displayed on the IPC. A
candidate without specific knowledge of where and how to
obtain vibration readings could assume that the IPC would
display vibration data also.

The second part is correct. Per SOP 13003-1 Limitation 2.2.10,
an RCP shall be stopped if the FRAME vibration exceeds 5
mils.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is incorrect. Per SOP 13003-1 Limitation
2.2.10, an RCP shall be stopped if the FRAME vibration
exceeds 5 mils. It also states that an RCP shall be stopped if
SHAFT vibration exceeds 20 mils. It is common for operators to
confuse the frame and shaft limits.

C. Correct. The first part is correct. RCP vibration readings can only be
obtained locally at panel 1-1201-P5-VMP.

The second part is correct. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is correct. See the first part of choice C above.

The second part is incorrect. See the second part of choice B
above.

Wednesday, February 26, 2014 2:29:46 PM 2



Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO
T1/G1
015AA1.23
3.1 /3.2

SOP 13003-1, Rev 47.1, page 7
ARP 17008-1, Rev 18.0, pages 36 thru 38

None

LO-PP-16401, Rev 5.4, slides 30 & 31

LO-TA-16007 Obtain RCP vibration data in response to
RCP vibration alarms per ARP 17008-1

LO-TA-16001  Start a RCP using 13003-1

BANK

M/F

41.7/41.10

You have completed the test!
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A ved B . . P du Versi
MG Bril Vogtle Electric Generating Plant g\ 130031 471
Effective Date Page Number
06/12/2013 REACTOR COOLANT PUMP OPERATION 7 of 42
INITIALS
2.2.8 The following starting duty cycle for the RCP should be observed:
. Only one RCP shall be started at any one time.
o Two successive starts are permitted, provided the motor is permitted to
coast to a stop between starts.
o A third start may be made when the winding and core have cooled by
running for a period of 20 minutes, or by standing idle for a period of 45
minutes.
229 During RCS filling and venting, RCS pressure must be greater than
325 psig prior to starting an RCP to verify adequate seal D/P is
maintained throughout RCS fill and vent. If necessary, the RCP
should be stopped prior to seal D/P dropping less than 200 psid. If
the seal D/P goes below 200 psid during pump operation or coast
down, the RCP should be evaluated before restarting the RCP.
2.210 An RCP shall be stopped IF any of the following conditions exist:
. Motor bearing temperature exceeds 195°F.
o Motor stator winding temperature exceeds 311°F.
o Seal water inlet temperature exceeds 230°F
. Total loss of ACCW for a duration of 10 minutes.
J RCP shaft vibration of 20 mils or greater.
. RCP frame vibration of 5 mils or greater.
o Differential pressure across the number 1 seal of less than 200 psid.
2.2.11 If a loss of RCP seal cooling (Seal Injection and/or ACCW to Thermal

barrier) occurs, resulting in RCP shutdown due to exceeding operating

limits, then the unit should be cooled down to Mode 5 to facilitate
recovery. Upon reaching Mode 5, ACCW to the Thermal barrier

should be restored. Seal injection should then be returned to service.

This sequence should prevent seal damage, RCP shaft bowing,
ACCW System damage, etc. due to excessive thermal stresses.

Printed November 11, 2013 at 14:58
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A ved B . . P dure Number Rev
J.pgoSianély Vogtle Electric Generating Plant A 1%0;1 " eﬁ ge
Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 08 ON Page Number
07/08/11 PANEL 1A2 ON MCB 36 of 55
WINDOW EO03
ORIGIN SETPOINT
RCP 1
1-XE-0471A,B 3 MILS FRAME VIBRATION
1-XE-0471C,D 15 MILS SHAFT ALERT
1.0 PROBABLE CAUSE
1. Pump Bearing failure.
2. Pump Impeller - shaft assembly out-of-balance.
3. Misalignment between Pump Shaft and Motor Shaft.
4. RCS operating temperature below 500°F.
2.0 AUTOMATIC ACTIONS
NONE
3.0 INITIAL OPERATOR ACTIONS

NONE

Printed February 4, 2014 at 10:48
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A ved B . . P dure Number Rev

JB. Stanely Vogtle Electric Generating Plant A 170081 18

Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 08 ON Page Number

07/08/11 PANEL 1A2 ON MCB 37 of 55
WINDOW EO03
(Continued)

4.0 SUBSEQUENT OPERATOR ACTIONS

NOTE
The Vibration Monitoring Panel displays auctioneered high vibration levels.

1. Dispatch an operator to the Vibration Monitoring Panel 1-1201-P5-VMP

to:

a. Check both vibration channels and alarm setpoints for shaft and
frame of RCP 1 (4 points in all) to verify no obvious vibration
monitoring equipment problems exist.

b. Notify maintenance to verify alarm condition.

C. Log any RCP Vibration LEDs illuminated and any elevated
vibration readings in Control Room Electronic Log.

NOTE

If alarming condition has cleared, holding master reset in the depressed
position for 2-3 seconds will clear all alarms for all RCPs.

CAUTION

IF alarming condition has not cleared, system engineer should be contacted
prior to approving resetting any alarms.

d. When SS directs, attempt to reset alarm by pressing the Black
Master Reset Button located on left side of bottom Card Panel
above key switch.

e. A condition report should be written to capture this event.

2. Continue operation of affected RCP 1 and frequently monitor vibration.

3. Refer to 13003-1, "Reactor Coolant Pump Operation" and shut down
RCP 1 if rate of frame vibration increase exceeds .2 MILS/hour.

4. Refer to 13003-1, "Reactor Coolant Pump Operation" and shut down
RCP 1 if rate of shaft vibration increase exceeds 1 MIL/hour.

Printed February 4, 2014 at 10:48
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A ved B . . P dure Number Rev

JB. Stanely Vogtle Electric Generating Plant A 170081 18

Date Approved ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 08 ON Page Number

07/08/11 PANEL 1A2 ON MCB 38 of 55
WINDOW EO03
(Continued)

5.0 COMPENSATORY OPERATOR ACTIONS

NONE

END OF SUB-PROCEDURE

REFERENCES: 1X4DB113, 1X6AB09-119, 1X3D-BD-M01A, 1X3D-CD-M10A, 1X6AB09-88,
CX5DT101-176A, CX5DT101-176B

Printed February 4, 2014 at 10:48



1. 022AK3.01 001/LOIT/RO/C/A 2.7/3.1/022AK3.01/LO-TA-16009/LO-PP-09//

Initial condition:
- Unit 1 is at 100% reactor power.
Current condition:
- CVCS makeup capability is lost.
Which one of the following completes the following statement?
As VCT level begins to slowly lower, VCT pressure is __ (1) _ maintained.

If VCT pressure were to lower from 25 to 18 psig, RCP seal #1 leak-off flow
rates would __ (2)

—(_ _(2)_

A. automatically decrease

By automatically increase

C. manually decrease

D. manually increase

K/IA

022 Loss of Reactor Coolant Makeup

AK3.01 Knowledge of the reasons for the following responses as they apply

to the Loss of Reactor Coolant Makeup:

- Adjustment of RCP seal backpressure regulator valve to obtain
normal flow

K/A MATCH ANALYSIS

The question examines the candidates knowledge of the operation of the VCT
Hydrogen pressure regulator. VCT pressure establishes the backpressure on RCP seal
leakoff. The question addresses the type of regulator (manual or automatic) and the
reason for maintaining constant pressure.

EXPLANATION OF REQUIRED KNOWLEDGE

At power, VCT Hydrogen pressure is established by Chemistry to regulate RCS
Hydrogen concentration. The allowable pressure band is 18-45 psig. The lower limit is
bounded by RCP seal #1 leakoff and the upper limit by boric acid emergency boration
flow. Any change in VCT pressure affects RCP seal #1 leakoff, which in turn affects

Friday, March 07, 2014 9:28:50 AM 1



RCP seal #2 flow.

As VCT level lowers, the hydrogen regulator valve will open and automatically bring
hydrogen pressure back to setpoint. As VCT level increases, hydrogen pressure
increases and more gas flows into the waste gas system, which eventually brings
pressure back down. If VCT level changes quickly, a change in hydrogen pressure will
be observed because the control system response lags. If VCT level is changed slowly,
hydrogen pressure will remain essentially constant.

VCT pressure creates a back pressure for RCP seal #1 leakoff. This backpressure is

required to force water from the #1 seal up and through the #2 and #3 seals. As VCT
pressure lowers, seal #1 leakoff increases and the flow to seal #2 decreases.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is correct. As VCT level decreases, the hydrogen
regulator valve will open and automatically bring hydrogen
pressure back to setpoint.

The second part is incorrect and assumes the candidate does
not understand the system configuration and relationship
between RCP seal leakoff and the VCT. If the candidate does
not know that VCT pressure provides backpressure to seal
leakoff, then the candidate may find it reasonable to assume
that as VCT pressure lowers, flow would also lower. In
addition, the candidate may confuse the #1 and #2 seal
response, and assume that as VCT pressure lowers, #1 seal
flow decreases.

B. Correct. The first part is correct. See the first part of choice A above.

The second part is correct. As VCT pressure lowers, back
pressure on the #1 seal leakoff also lowers, resulting in an
increase in seal #1 leakoff flow.

C. Incorrect. Plausible. The first part is incorrect. PCV-8156 is a regulator valve which
controls VCT hydrogren pressure. However, a candidate
unfamiliar with hydrogen makeup to the VCT could reasonably
assume this regulator is a manual valve, since raising VCT
pressure during normal operation requires manual adjustment
of the regulator.

The second part is incorrect. See the second part of choice A
above.

D. Incorrect. Plausible. The first part is incorrect. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.
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Level: RO

Tier # / Group # T1/G1

K/A# 022AK3.01

Importance Rating: 2.7/3.1

Technical Reference: ARP 17007-1 Rev 29.1

SOP 13007-1, Rev 34.5, page 7
V-LO-PP-16401, Rev 5.4, slides 12 thru 14

References provided: None

Learning Objective: LO-PP-09200-12 Describe how the following affects seal
injection and seal return flow:
a. RCS pressure changes
b. VCT pressure changes
c. Safe injection signal

LO-TA-16009 Respond to abnormal RCP seal per

13003-1/2

Question origin: NEW

Cognitive Level: C/A

10 CFR Part 55 Content: 41.5/41.10/45.6/45.13

Comments:

You have completed the test!
Friday, March 07, 2014 9:28:50 AM



it Vogtle Electric Generating Plant 2\ 130074 345
Effective Date Page Number
02/21/2013 VCT GAS CONTROL AND RCS CHEMICAL ADDITION 7 of 64
INITIALS
4.0 INSTRUCTIONS
4.1 ALIGNING VCT HYDROGEN PURGE - NORMAL OPERATION
4.1.1 Request Chemistry to verify, by sample analysis, the nitrogen
content in the VCT gas space.
4.1.2 IF a nitrogen atmosphere exists in the VCT, align the tank for
hydrogen purge operation per Section 4.3.
41.3 Request Chemistry to verify, by sample analysis, that the oxygen
concentration in the VCT gas space is less than 2% by volume.
4.1.4 IF the VCT oxygen concentration limit is approached, lower the
oxygen content using Section 4.4.
415 Verify a hydrogen atmosphere exists in the VCT as follows:
a. Open 1-2406-U4-001 HYDROGEN SUPPLY TO CVCS
VCT ISOLATION AB-A24.
b. Open 1-1208-U4-107 VCT Hydrogen Manifold Isolation,
AB A24.
C. Close 1-1208-U4-108 VCT Nitrogen Manifold Isolation,
AB A24.
d. Close 1-1208-U4-352 Waste Gas Decay Shutdown Tank
Supply To VCT, AB A47.
4.1.6 Check that VCT Hydrogen Regulator 1-PCV-8156 is set to
maintain 18 psig or greater AB PIPE CHASE ROOM A24.
41.7 IF the Hydrogen Regulator requires adjustment, loosen set screw
and adjust point to raise or lower pressure to maintain 18 psig or
greater.
41.8 Verify the Gaseous Waste Processing System in operation, AND
aligned to a Normal Gas Decay Tank, per 13201-1, "Gaseous
Waste Processing System."
41.9 Verify that the VCT Purge Flow Controller 1-HIC-1094 (1-PGPP),

is set at zero.

Printed January 28, 2014 at 12:34
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Approved By

Procedure Version

Vogtle Electric Generating Plant A 17007-1 291

J.B. Stanley
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number
07/25/2012 1A2 ON MCB 50 of 51
WINDOW F05
ORIGIN SETPOINT
VCT
1-PT-0115 Hi: 45 psig HI/LO PRESS
Low: 18 psig
1.0 PROBABLE CAUSE
1. High pressure:
a. High Volume Control Tank (VCT) level,
b. Hydrogen or Nitrogen Pressure Regulator malfunction.
(1-PCV-8156 or 1-PCV-8155).
2. Low pressure:
a. Hydrogen or Nitrogen Pressure Regulator malfunction (1-PCV-8156
or 1-PCV-8155),
b. Open or leaking Vent Valve,
C. System leak. \
2.0 AUTOMATIC ACTIONS NOTE: Low VCT
level is not listed as
On low VCT pressure, 1-PV-0115 closes. a symptom for the
low pressure
3.0 INITIAL OPERATOR ACTIONS condition. VCT

NONE

pressure is
expected to be
maintained
automatically on a
slow event like
lowering level.

Printed September 20, 2013 at 11:05
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A ved B . . P du Versi
J'B. Stanley Vogtle Electric Generating Plant A 170071 291
Effective Date ANNUNCIATOR RESPONSE PROCEDURES FOR ALB 07 ON PANEL | Page Number
07/25/2012 1A2 ON MCB 51 of 51
WINDOW FO05
(Continued)
4.0 SUBSEQUENT OPERATOR ACTIONS
1. Monitor VCT pressure and level using 1-P1-0115 and 1-LI-0185.
2. IFE VCT level is high:
a. Divert letdown flow to the Recycle Holdup Tank (HUT position)
using 1-HS-0112A on the QMCB,
b. Operate makeup per 13009-1, "CVCS Reactor Makeup Control
System."
C. WHEN desired pressure/level is obtained, place 1-HS-0112A to the
AUTO position
3. IE VCT level is normal, adjust VCT pressure per 13007-1, "VCT Gas
Control And RCS Chemical Addition."
4. IF a system leak is suspected, dispatch personnel to locate and isolate
the leak.
5. Return VCT pressure to normal as soon as possible.
6. VCT pressure should be maintained below 45 psig for the BAT pumps to
be relied upon as a boration flowpath.
7. IFE equipment failure is indicated, initiate maintenance as required.
5.0 COMPENSATORY OPERATOR ACTIONS
NONE
END OF SUB-PROCEDURE
REFERENCES: 1X4DB116-1, 1X4DB128, PLS

Printed September 20, 2013 at 11:05
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NO. 3 SEAL

NO. 2 SEAL LEAROR?

LEAKOFF #

0 NO. 3 SEAL
INJECTION

EIGHT-INCH CARTRIDGE SEAL

Objective 4

Demonstrate using the seal package model.

The seal package consist of three seals

1)

2)

3)

Number 1 seal (film riding)

a) The primary seal

b) Seal is accomplished with a hydrostatic film between the shaft runner and seal ring.

c) No mechanical contact between seal ring and shaft runner (must keep (1P >200 psid)

Number 2 seal (face rubbing)

a) Provides back up for #1 seal

b) Consist of carbon graphite (face rubbing seal)

c) Graphite makes contact with runner which rotates with shaft

d) If #1 seal fails , #2 seal converts to a film riding seal if #1 seal leak off valve is closed and seal is
exposed to full RCS pressure. #2 seal designed to allow plant shutdown and should last
approximately 24 hours.

e) Placing #2 seal in service with the RCP shaft still rotating will tend to score the shaft at the #2 seal
area. This can require extensive repairs before placing the RCP back in service. Vogtle chooses to
remove RCP from service and allow its shaft to come to a standstill before closing the #1 seal leak
off valve to avoid this problem.

Number 3 seal (face rubbing)

a) Prevents the leakage of liquid and gases from the RCS into containment.

b) Consist of carbon graphite seal which makes contact with runner (face rubbing)

c) The runner is around the shaft and rotates with it.

d) The seal is actually two graphite sealing surfaces called dams.

V-LO-PP-16401

12



FLYWHEEL

Objective 1d

2) RCP Motor Aucxiliaries
A) Motor Cooler
1) Containment Air is drawn into the motor by fan blades on motor’s rotor
2) It is then exhausted through the motor cooler
3) ACCW is the cooling medium used in the cooler (cools the outgoing air)
4) This arrangement limits containment air temperature rise and in turn limits motor temperature.
3) Flywheel
A) Addressed in tech spec administrative section
B) Stores rotational energy of the pump and motor while running then releases energy by

maintaining pump motion to slowly reduce core flow following loss of power for core
protection.

4) RCP motor space heater
A) Each RCP motor has a electric resistance heater.
B) Used to prevent moisture accumulation in windings when motor is shutdown.
C) Not needed when motor is in operation because of heat generation from motor windings.
D) Heaters are automatically energized when either of the RCP motor breakers are opened.
E) Heaters are supplied from 480 V MCCs

RCP motor burned up at Vogtle that was attributed to moisture from space heater breaker being open when pump
was shutdown. The space heater did not energize therefore moisture accumulated while the pump was shutdown
during the outage. Upon restart the motor windings shorted out. Motor rebuild was required.

V-LO-PP-16401 13
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Objective 2

RCP Seal Injection

a)
b)
c)
d)
e)

f)

SMART - Solid Knowledge. If the #1 seal leakoff was isolated, the #2 seal would become a film riding seal due to

Provided from CVCS

8 gpm per pump

5 gpm is directed through to lower pump radial bearing and into the RCS loop.

The remaining 3 gpm supplies #1 and #2 seals

#3 seal injection is from small tanks called Standpipes. (Gravity Fed)

Flow path

1) 8 gpm from CVCS enters RCP at 2250 psig

2) 5 gpm passes through the lower pump bearing lubricating and cooling it.

3) Seal injection at 2250 psig prevents RCS water from escaping the loop.

4) 3 gpm is directed through #1 seal

5) A pressure drop at 2220 psid across the #1 seal occurs.

6) Approximately 3 gph (0.05 gpm) leak off from #1 seal is used as seal injection to #2 seal.

7) The remainder of #1 seal leak off is directed back to the VCT via seal water return.

8) 3 gph passes through #2 seal and the leak off is directed to the RCDT (~5-6 psig)

9) 800 cc/hr seal injection for #3 seal is provided by standpipe (~10 psig)

10) The standpipes are located at a higher elevation than the RCP and gravity feeds #3 seal; standpipes

Auto fill from RMWST.

11) #3 seal injection is injected between the two dams and sealing surfaces.

12) #3 seal injection pressure is slightly higher than #2 seal injection leak off.

13) This prevents RCS liquids or gases from escaping to the containment environment.

14) #3 seal has two leak off paths
a) The outer dam leak off (400 cc/hr) combines with #2 seal leak off and is routed to RCDT
b) The inner dam leak off (400 cc/hr) is directed to the containment sump.

increased pressure across the #2 seal facing.

V-LO-PP-16401

14



1. 022K3.02 001/LOIT AND LOCT/RO/C/A 3.0/3.3/022K3.02/LO-LP-36104-01///

Given the following:

Unit 1 is in Mode 3 following a steam line break in containment.

Only Train 'A' containment cooling units are available.

Containment temperature is 241°F and slowly rising.

Containment pressure is 11 psig and slowly rising.

Which one of the following completes the following statement?

SG NR level instruments on the QMCB will indicate __ (1)__ than actual level,
and

the instrument inaccuracies are a direct result of changes in containment __ (2)

_(_— _(2)_

A. lower pressure

B. lower temperature

C. higher pressure

Dy higher temperature

K/IA

022 Containment Cooling System (CCS)

K3.02 Knowledge of the effect that a loss or malfunction of the CCS will

have on the following:
- Containment instrumentation readings.

K/A MATCH ANALYSIS

The question presents the candidate with a valid scenario in which a Secondary LOCA
has occurred that affects containment temperature and pressure. The candidate is
required to determine the effect on SG level indication as a result of elevated
containment pressure and temperature originating from the design basis accident in
conjuction with loss of Containment Coolers.

EXPLANATION OF REQUIRED KNOWLEDGE

Wednesday, February 26, 2014 3:02:18 PM 1



SG level transmitters utilize a closed reference leg with a condensing pot. As
containment temperature increases, the reference leg density lowers, resulting in SG
level indication reading higher than actual. EOPs require normal SG levels to be >10%
NR to ensure a heat sink is maintained. Per the WOG EOP Setpoint Documents, >19%
level must be added to compensate for impacts stemming from containment
temperature under ADVERSE condtions. (Reference attached Westinghouse letter
WWAS247.) Since the level transmitters utilize a closed reference leg, containment
pressure has no direct impact on level indication.

ANSWER / DISTRACTOR ANALYSIS

A. Incorrect. Plausible. The first part is incorrect. As containment temperature
increases, the reference leg density lowers, resulting in SG
level indication reading higher than actual. However, a
candidate may either invert the density effect in the reference
and variable legs or reverse the dP impacts between the two.

The second part is incorrect. Since the level transmitters utilize
a closed reference leg, containment pressure has no direct
impact on level indication. However, if the candidate believes
SG level instruments use an open reference leg, this answer
would be correct.

B. Incorrect. Plausible. The first part is incorrect. See the first part of choice A above.
The second part is correct. As containment temperature
increases, the reference leg density lowers, resulting in SG
level indication reading higher than actual.

C. Incorrect. Plausible. The first part is correct. As containment temperature increases,
the reference leg density lowers, resulting in SG level indication
reading higher than actual.

The second part is incorrect. See the second part of choice A
above.

D. Correct. The first part is correct. See the first part of choice C above.

The second part is correct. See the second part of choice B
above.

Wednesday, February 26, 2014 3:02:18 PM 2



Level:

Tier # / Group #
K/IA#

Importance Rating:

Technical Reference:

References provided:

Learning Objective:

Question origin:
Cognitive Level:
10 CFR Part 55 Content:

Comments:

RO

T2/ G1
022K3.02
3.0/3.3

WOG Background Documents for Adverse Containment,
Westinghouse letter WWAS5247

None

LO-PP-29101-08 Describe routine actions taken to adjust
Containment pressure and temperature.

LO-PP-29101-09 State the likely sources of Containment
pressure increase during normal
operations.

LO-LP-36104-01 List and describe four adverse
environmental conditions that affect the
reliability of instrumentation associated
with critical plant parameters.
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C/IA

41.7/41.14
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EQOP Setpoints

8G NARROW RANGE LEVEL {continued}

Setpoint ID: M.2

Setpoint Value: 10%

Aasociateq System/Component: MAIN STEAM
ADplicability: coOMMON

Revision:

Short Description:

Steam generator level Jjust in range plus normmal uncertainties

Description:

Value showing 5/G level just in the NArrow range including

erfors [Reé.z)_

References: Ft?bfwa Wﬂ

1. 13000/18, 10, 26, 28, FO 19001/1, 6, 12, ¥o
19002/F¢ 19003 /F0
13004 /F0 15005/F0
19018/3, &, FO 19011/19, Fo
1%012/6, FoO 1%013/F0
19014 /F0 19030/4, 7, 20, Fo
1%2031/4, 6, FO 15033/4, 9, ro
19100/13, 17 1910r /7
19102/8 13121/2
13131/3, 34, FO 19132/4, 28, ro
19133/5, 7, 28, Fo 15200/F.0.3
15211/7 19221 /9
19222/9 13231 /7
13231/%, 20 19233/4
1923571, & 1924171
19242/1
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INSERT M.2
Basis:
Narrow range leve) reading at the top of the U-tubes = 4.7% (Ref. 3)
Normal channel accuracy = 3.8% (Assumption 1)

Reference leg emors = 0.0% (Assumption 2)

Calculated vatue = 4.7% + 3.8% +0.9%

Calculated value = 9.4%

This setpoint is used to ensure that the SG level remains above the top of the U-tubes
(i.e., the U-tubes are covered). For Vogtle, the top of the U-tubes is at an elevation

equivalent to 4.7% on the narrow range 3G levet span. This is due to the relocation of
the 5G narrow range level lower tap. To gnsure that the U-tubes are coverad, the SG

harmow range level channel accuracy is added to the 4.7% of span corresponding to
the elevation of the U-tubes.

The calculated vatue is rounded upward to the nearest % division {1 %) to obtain the
EOP setpoint value (Ref. 2},

Setpoint vatue = 10%

As compared to
ADVERSE
numbers on the
following sheets.
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EQP Setpoints

5G NARROW RANGE LEVEL (continued)

Setpoint ID: M.,3
Setpoint Value: 312%
Associated System/Component: MAIN STEAM
Applicability: COMMON
Revision: 0
Short Description:
Steam generator level just in range plus adverse uncertaintijies

Pepcription:

Value showing 8/¢ level just in the narrow range including
allowance for normal channei dccuracy, post-accident transmitter

errors, and reference leg procesg errors, not o exceed 50%.
{For Unit 2)

References: _
1. 19000/18, 10, 26, 29, FO 18001/1, &, 12, FO
19002 /F0 15003 /FG
19004 /F0 199G5/F0
18010/3, 6, FO 19011/19, Fo
15012/6, FO 12013/F0
19014 /F0 15030/4, 7, 20, FD
1903174, G, FO 1203374, 9, Fo
19100713, 17 1910177
19102/8 19121/2
1%131/%, 34, Fo 15132/4, 28, Fo
15133/5, 7, 28, FO 19200/F. 0.3
19211 /7 19221/9
1922279 19231 /7
19231/9, 20 1923374
12235731, 5 15241/1
1524271
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INSERT M.3

Basis:

Narrow range levet reading at the top of the U-tubes = 4,79, (Ref. 3)

Normal channel and |post-aceident error = 18% |(Assumption 1)

Reference leg errors = 8%, {(Assumption 2)

Caiculated value = 4.7% + 19% + 89,

Calculated value = 31.79%,

This setpoint is used to ensure that the SG level remains above the top of the U-tubes
(i.e., the U-tubes are covered). For Vogtle, the top of the U-tubes is at an elevation

equivalent to 4.7% on the narrow range SG level span. This is due to the relocation of
the SG narrow range level fower tap. To ensure that the U-tubes are covered, the SG

narrow range level channel accuracy is added to the 4.7% of span corresponding to
the elevation of the U-tubes.

The calculated value is rounded upward to the nearest ¥4 division {1%) to obtain the
EOP setpeint value (Ref. 2),

Setpoint value = 32%
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1. 024AG2.2.22 001/LOIT/RO/M/F 4.0/4.7/024AG2.2.22/LO-TA-09029///

Given the following:

- Unit 1 requires Emergency Boration.

- Shift Supervisor directs Emergency Boration through the BIT flow path.
Which one of the following completes the following statement?
For the selected Emergency Boration flow path, 13009-1, "CVCS Reactor Makeup
Control System," directs the operator to establish a minimum flow rate to the RCS
greater than ___(1)_ gpm,

and

the boron concentration for the source used above is required to be between

_(2)__ppm.
_(_ _(2)_
A. 30 2400 - 2600
B. 30 7000 - 7700
Cr 87.5 2400 - 2600
D. 87.5 7000 - 7700
K/IA
024 Emergency Boration
G2.2.22 Knowledge of limiting conditions for operations and safety limits.

K/A MATCH ANAL