CALVERT CLIFFS AUGUST 2018 RO

EXAM KEY
1 ID: 2037559 Points: 1.00

Unit-1 is operating at 100% power when the following transient occurs:

e lLarge Break LOCA at 1000

e RCS pressure lowers to 57 PSIA at 1005

e QOperator actions to prepare for RAS are completed at 1035
e RAS is verified at 1040

Which ONE of the following are:

1. The Safety Injection (SI) pumps providing the majority of flow to maintain RCS
inventory at 1005 and;

2. The Si pumps providing the majority of flow to maintain RCS inventory at 10457

A 1. 11 and 12 LPSI Pumps at 1005;
2. 11 and 13 HPSI Pumps at 1045.

B. 1. 11 and 12 LPSI Pumps at 1005;
11 and 12 LPSI Pumps at 1045.

C. 1. 11,12, and 13 HPSI| Pumps at 1005;
2. 11 and 12 LPSI Pumps at 1045.

D. 1. 11,12, and 13 HPSI Pumps at 1005;
11 and 13 HPSI Pumps at 1045.

Answer: A
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Answer Explanation

A. Correct-Per EOP-5 Technical Basis, for Large Break LOCA, inventory control
is initially regained through the injection of water by the Safety Injection Tanks
and the LPSI pumps. With an RCS pressure of 57 PSIA, LPSI flow will be
~6000 GPM while HPSI flow will be ~1400 GPM. Once RAS is approaching,
Operator actions are taken to secure the LPSI pumps. If not completed and
RAS occurs, the LPSI pumps will automatically trip. RCS inventory will then rely
on 11 and 13 HPSI Pumps, taking suction from the Containment Sump, with
flow throttled to maintain the required flowrates of EOP-5.

B. Incorrect-Per EOP-5 Technical Basis, for Large Break LOCA, inventory
control is initially regained through the injection of water by the Safety Injection
Tanks and the LPSI pumps. 11/12 LPSI Pumps as the main source of RCS
makeup after the RAS is plausible if the Operator only concentrates on the
actions associated with the HPSI pumps, which is to lower flow to prevent
cavitation when taking suction from the Containment Sump. However, when
RAS occurs, the LPSI pumps are secured. The only procedures that allow LPSI
Pumps to take suction from the Containment Sump are AOP-3B and ERPIP
procedures.

C. Incorrect-11/12/13 HPSI Pumps as the main source of initial RCS makeup is
plausible if three Safety Injection Pump flow from the HPSI is considered higher
than the flow from just two LPSI pumps. However, the only time 3 HPSI pumps
are started ts in EOP-3 in preparation for OTCC, not in EOP-5. In EOP-5, only
two HPSI pumps are verified in operation. 11/12 LPSI Pumps as the main
source of RCS makeup after the RAS is plausible if the Operator only
concentrates on the actions associated with the HPSI pumps, which is to lower
flow to prevent cavitation when taking suction from the Containment Sump.
However, when RAS occurs, the LPSI pumps are secured. The only procedures
that allow LPS] Pumps to take suction from the Containment Sump are AOP-3B
and ERPIP procedures.

D. Incorrect-11/12/13 HPSI Pumps as the main source of initial RCS makeup is
plausible if three Safety Injection Pump flow from the HPSI is considered higher
than the flow from just two LPSI pumps. However, the only time 3 HPSI pumps
are started is in EOP-3 in preparation for OTCC, not in EOP-5. In EOP-5, only
two HPSI pumps are verified in operation. Once RAS is approaching, Operator
actions are taken to secure the LPSI pumps. If not completed and RAS occurs,
the LPSI pumps will automatically trip. RCS inventory will then rely on 11 and 13
HPSI Pumps, taking suction from the Containment Sump, with flow throttled to
maintain the required flowrates of EOP-5.
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Tier/Group
1/1

K/A Info

011EK2.02

011 Large Break LOCA

EK2 Knowledge of the interrelations between the Large Break
LOCA and the following:

EK2.02 Pumps

RO Importance
2.6

Technical References
EOP-5 Technical Basis (Rev 31)
EOP-5 (Rev 29)

References Provided to Applicants
None

Learning Objective
Given RCS parameters identify appropriate Safety Injection
system response.

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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EXAM KEY
2 ID: 2038784 Points: 1.00

Both Units are operating at 100% when the following transient occurs:
e All Unit-1 Annunciator lights go dark with exception of Status Panels
e All Unit-2 Annunciator lights remain energized
e Only the Control Board indications and the PPC are available to monitor Unit-1 from
the Control Room
Which ONE of the following is the cause of the transient?
A. 11 DC Bus is lost.
B 12 DC Bus is lost.
C. 21 DC Bus is lost.
D

22 DC Bus is lost.

Answer: C

Answer Explanation

A. Incorrect-11 DC Bus is plausible since this will result in Unit-2 Annunciation
loss. However, per AOP-7J, loss of 21 DC bus will cause loss of Unit-1
annunciators.

B.Incorrect-12 DC Bus is plausible if loads from 21 and 12 DC bus are
swapped. However, per AOP-7J, loss of 21 DC bus will cause loss of Unit-1
annunciators.

C. Correct-Per AOP-7J, loss of 21 DC bus will cause loss of Unit-1 annunciator
lights.

D. Incorrect-22 DC Bus is plausible if loads from 22 and 21 DC bus are
swapped. However, per AOP-7J, loss of 21 DC bus will cause loss of Unit-1
annunciators.
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Tier/Group
11

K/A Info

058AA2.03

058 Loss of DC Power

AA2. Ability to determine and interpret the following as they apply
to the Loss of DC Power:

AA2.03 DC loads lost; impact on ability to operate and monitor
plant systems

RO Importance
3.5

Technical References
AOP-7J-1 (Rev 24)

References Provided to Applicants
None

Learning Objective
Given a loss of 125 volt DC bus 11 or 21, determine the effect on
unit 1 and unit 2 and recall the immediate operator actions

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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3 : ID: 2039230 Points: 1.00

Which ONE of the following are the power supplies to 12 CCW Pump and the normal
electrical alignment of 13 CCW Pump?

A. 12 CCW Pump-14A 480V Bus;
13 CCW Pump normally electrically aligned to "A" Train.

B. 12 CCW Pump-24A 480V Bus;
13 CCW Pump normally electrically aligned to "A" Train.

C. 12 CCW Pump-14A 480V Bus;
13 CCW Pump normally electrically aligned to "B" Train.

D. 12 CCW Pump-24A 480V Bus;
13 CCW Pump normally electrically aligned to "B" Train.

Answer: C

Answer Explanation

A. Incorrect-13 CCW pump normally aligned to "A" train is plausible since this is
normal swing pump alignment for Charging Pumps.

B. Incorrect-12 CCW pump powered from 24A 480V bus is plausible since this
is power supply for other 480V pump on 1C13, the 12 SFP Cooling Pump. 13
CCW pump normally aligned to "A" train is plausible since this is normal swing
pump alignment for Charging Pumps.

C. Correct-Per O1-27D-2, 12 CCW Pump is powered from 14A 480V Load
Center. Per OI-16 and OI1-27D, the preferred lineup for 13 CCW pump is the
14B 480 Bus, or "B" train.

D. Incorrect-12 CCW pump powered from 24A 480V bus is plausible since this
is power supply for other 480V pump on 1C13, the 12 SFP Cooling Pump.
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Tier/Group
2/1

K/A Info

003K2.02

003 Reactor Coolant Pump System (RCPS)

K2 Knowledge of bus power supplies to the following:
K2.02 CCW pumps

RO Importance
2.5

Technical References

Ol-16, Component Cooling System (Rev 35)

0OI-27D-2, Station Power 480 Volt System Breaker Lineup (Rev
19)

References Provided to Applicants
None

Learning Objective
Identify the power supplies for the CCW pumps

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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EXAM KEY
4 ID: 2039726 Points: 1.00

Unit-1 is operating at 100% power.

Which ONE of the following conditions, considered separately, will result in a loss of
power to one or more Containment Air Coolers?

Condition 1-Loss of MCC-114
Condition 2-Loss of 11A 480V Bus
Condition 3-Loss of 12B 480V Bus
Condition 4-Loss of 14 4KV Bus
A. Conditions 1, 2, 3, AND, 4.
B. Conditions 2 and 3 ONLY.
C. Conditions 2 and 4 ONLY.

D. Condition 4 ONLY.

Answer: C

Answer Explanation

A. Incorrect-Condition 1 is plausible since MCC-114 supplies multiple ventilation
components. However, the CAC fans are powered from 480V load centers.
Condition 3 is plausible since this is a 480V load center powering a CEDM
ventilation unit. However, CAC fans are powered from SR 480V load centers.

B. Incorrect-Condition 3 is plausible since this is a 480V load center powering a
CEDM ventilation unit. However, CAC fans are powered from SR 480V load
centers.

C. Correct-11 CAC is powered from 11A 480V bus, 12 from 11B, 13 from 14A,
and 14 from 14B. 11 CAC would lose power due to Condition 2 and both 13/14
would lose power when 14 4KV bus is lost.

D. Incorrect-Not including Condition 2 is plausible if both 11/12 CACs are
believed to be powered from the 11B 480V bus.
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Tier/Group
2/1

K/A Info

022K2.01

022 Containment Cooling System (CCS)

K2 Knowledge of power supplies to the following:
K2.01 Containment cooling fans

RO Importance
3.0

Technical References
OI-27D-2, Station Power 480 Volt System Breaker Lineup (Rev
19)

References Provided to Applicants
None

Learning Objective
Recall the power supplies for the Containment Spray Pps and
Containment Air Coolers (CACs)

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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5 ID: 2058629 Points: 1.00

Unit-1 is operating at 100% power when the following transient occurs:

e Reactor trip
e Turbine Stop MSV 2 fails to shut
e Turbine Control Valve CV 4 fails to shut

Which ONE of the following ESFAS actuations, if any, could occur if the MSIVs are not
shut?

A. SGIS ONLY.
B. No ESFAS actuations.
C. SGIS AND 11 STM LINE RUPTURE.

D. SGIS AND 12 STM LINE RUPTURE.

Answer: A

Answer Explanation

A. Correct-Based on simulator, with MSV 2 and CV 4 open, there is a steaming
path through the Main Turbine which will cause an excessive steam demand
once the reactor trips. If the MSIVs are not shut, SG pressure will lower and
result in a SGIS.

B. Incorrect-No actuations is plausible if MSV 2 and CV 4 are believed to be in
different flowpaths, where steam would not flow through the turbine. However,
all piping downstream of the SVs is cross connected and any CV failing open
would result in an uncontrolled cooldown.

C. Incorrect-Including 11 STM LINE RUPTURE is plausible if MSVs 1-2 are
believed to be piped from 11 SG and MSVs 3-4 from 12 SG. However, both
SGs provide a steam source to MSV 2.

D. Incorrect-Including 12 STM LINE RUPTURE is plausible if CV 1-2 are
believed to be piped from 11 SG and CVs 3-4 from 12 SG. However, both SGs
provide a steam source to CV4.
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Tier/Group
2/2

K/A Info

045K3.01

045 Main Turbine Generator (MT/G) System

K3 Knowledge of the effect that a loss or malfunction of the MT/G
system will have on the following:

K3.01 Remainder of the plant

RO Importance
2.9

Technical References
EOP-0 Technical Bases (Rev 21)

References Provided to Applicants
None

Learning Objective
Recall how a Unit 1 and Unit 2 Turbine trip are verified

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None

CCILT 17-1 EXAM Page: 11 of 198 18 May 2018



CALVERT CLIFFS AUGUST 2018 RO

EXAM KEY
6 ID: 2039311 Points: 1.00

Unit-1 is operating in Mode 3 with the following initial condition:
e RCS pressure is 2000 PSIA and steady
The following transient occurs:

e Quench Tank (QT) pressure rises above normal
» QT level rises above normal
e Leakage source into QT is isolated

Which ONE of the following actions are preferred to restore QT parameters to normal
per Ol-1B, Quench Tank Operations?

A. Drain the QT to the Reactor Coolant Drain Tank and;
Vent the QT to the Containment.

B. Drain the QT to the Reactor Coolant Drain Tank and;
Vent the QT to the Waste Gas System.

C. Drain the QT to the Containment sump and;
Vent the QT to the Containment.

D. Drain the QT to the Containment sump and;
Vent the QT to the Waste Gas System.

Answer: B
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Answer Explanation

A. Incorrect-Venting QT to containment plausible since this can be done at
lower RCS pressure < 50 PSIA. However, QT is normally vented to WG system.
Operator may view venting to containment as preferred since Rgas would
remain in containment and not raise WG discharge volumes, but preferred
method is to vent QT to the WG system.

B. Correct-Per OI-1B, QT is drained to the RCDT and filled with DI for level
control. Normal level in the QT is ~28". Per OI-1B, normal pressure is 3 PSIG.
Pressure would be lowered by venting the QT to the WG system.

C. Incorrect-Draining the QT to the sump is plausible since this is a method to
drain the RCDT, which the QT is pumped to. However, the QT does not have a
direct pathway to the containment sump. Venting QT to containment plausible
since this can be done at lower RCS pressure < 50 PSIA. However, QT is
normally vented to WG system. Operator may view venting to containment as
preferred since Rgas would remain in containment and not raise WG discharge
volumes, but preferred method is to vent QT to the WG system.

D. Incorrect-Draining the QT to the sump is plausible since this is a method to
drain the RCDT, which the QT is pumped to. However, the QT does not have a
direct pathway to the containment sump.
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Tier/Group
2/1

K/A Info

007G2.1.20

007 Pressurizer Relief Tank/Quench Tank System (PRTS)
G2.1.20 Ability to interpret and execute procedure steps.

RO Importance
4.6

Technical References
1C06-ALM, RCS Control Alarm Manual (Rev 51)
0Ol-1B, Quench Tank Operations (Rev 17)

References Provided to Applicants
None

Learning Objective
Determine RCS PORV/SV leakage or position

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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EXAM KEY
7 ID: 2038679 Points: 1.00

Unit-2 is operating in Mode 5 with the following initial condition:

e Shutdown Cooling in service
e 21 LPSI running with a flow of 3000 GPM
e RCS temperature is 105°F

The following transient occurs:

e S/D COOLING TEMP CONTR valve, 2-S1-657-CV, fails shut
e RCS temperatures start to rise

Which of the following temperature indications should also show a rise?
Indication 1 - Core Exit Thermocouples
Indication 2 - Shutdown Cooling Temperature Recorder (TR-351)
Indication 3 - Component Cooling HX Outlet Temperatures (TIA-3824/3826)
A. Indication 1 ONLY.
B. Indications 1, 2, AND 3.
C. Indications 1 and 2 ONLY.

D. Indications 2 and 3 ONLY.

Answer: C
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Answer Explanation

A. Incorrect- Indication 1 (CETs) only is plausible if Operator determines SDC
flow is lost rather than just loss of SDC cooling. OP-7 directs that CETs be used
as RCS temperature indication on natural circ.

B. Incorrect-Including Indication 3 (CCW HX Outlet Tl) is plausible if Operator
believes RCS heating up will heat up the SDC HX, which are cooled by CCW,
and ultimately result in CCHX temperatures rising. However, when 657-CV
shuts, SDC HX are no longer removing any heat and the heat sink of the SDC
HX, CCW, will no longer be absorbing heat from the SDC HX. Therefore, CCHX
temperatures will either stay the same due to the CCHX temperature control or
start to lower due to loss of heat input.

C. Correct-When S1-657-CV shuts, SDC flow is isolated through the SDC HXs.
The RCS will continue to circulate through the vessel and through the SDC
system at 3000 GPM, but there will be no flow through a heat sink. This will
cause the RCS to start heating up. Any temperature indication that has flow
passing by it will start to rise as the RCS begins to heat up. CETs and TR-351
will all show a rising trend. 22 SDC HX outlet temperature will not show a rising
trend as the flow will have been isolated through the SDC HX by SI-657 closing.

D. Incorrect-Excluding Indication 1 (CETs) is plausible if the Operator confuses
the indication used to track heatup and cooldown rates with indications that will
also trend with RCS conditions. With SDC in service, OP-7 directs that TR-351
be used. However, the CETs will trend with TR-351 as the RCS heats ups.
Including Indication 3 (CCW HX Outlet Tl) is plausible if Operator believes RCS
heating up will heat up the SDC HX, which are cooled by CCW, and ultimately
result in CCHX temperatures rising. However, when 657-CV shuts, SDC HX
are no longer removing any heat and the heat sink of the SDC HX, CCW, will no
longer be absorbing heat from the SDC HX. Therefore, CCHX temperatures will
either stay the same due to the CCHX temperature control or start to lower due
to loss of heat input.
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Tier/Group
11

K/A Info

025AA1.12

025 Loss of Residual Heat Removal System (RHRS)

AA1. Ability to operate and / or monitor the following as they
apply to the Loss of Residual Heat Removal System:
AA1.12 RCS temperature indicators

RO Importance
3.6

Technical References
Drawing 84311 (Rev 15)

References Provided to Applicants
None

Learning Objective

Given plant conditions resulting in a loss of shutdown cooling,
determine the required actions to maintain plant parameters
within desired limits IAW with AOP-3B.

Question Source
New

Question History
N/A for new guestion

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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8 ID: 2037471 4 Points: 1.00

Unit-1 is operating at 100%.

Which ONE of the following RPS Channel "A" Matrix Relay conditions will result in a

reactor trip?
@ AB MATRIX TEST l
| nB-2 | AB3 | AB4
o

b MATRIX RELAYS

= MATRIX TEST [

L MATRXRELAYS—

MATRIX RELAYS -

A. Conditions 2, 3, and 4 ONLY.
B. Conditions 1, 2, 3, AND 4.

C. Conditions 3 and 4 ONLY.
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D. Condition 4 ONLY.

Answer: C

Answer Explanation

A. Incorrect-Condition 2 is plausible since this will result in the opening of 4
TCBs and Operator believes opening of any 4 TCBs will result in a reactor trip.
However, with only AB-3/AB-4 deenergized, Trip Paths relays K1 and K2 will
remain energized and allow the MG sets to supply power for the CEDMs.

B. Incorrect-All conditions is plausible if the Operator believes one matrix relay
being deenergized means all the A-B logic matrices is deenergized, which
would open all of the TCBs.

C. Correct-The reactor will trip when at least 4 TCBs in parallel open to secure
power to the CEDM Coils. There are four matrix relay lights for each of the six
logic matrices. Any one matrix relay light out on the left two lights (AB-1/AB-2)
along with any one matrix light out on the right two lights (AB-3/AB-4) will result
in 4 TCBs opening to cause a reactor trip.

D. Incorrect-Condition 4 only is plausible if Operator believes all 8 TCBs must
open to yield a reactor trip. However, Condition 3 would also result in a trip
condition as well.
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Tier/Group
1/1

K/A Info

007EK2.02

007 Reactor Trip

EK2 Knowledge of the interrelations between a reactor trip and
the following:

EK2.02 Breakers, relays and disconnects

RO Importance
2.6

Technical References
USFAR Chapter 7 (Rev 49)

References Provided to Applicants
None

Learning Objective

Recall the RPS response to a Trip Signal, including:
e Trip Units

e |ogic Matrices

e Trip Paths

e TCBs

Question Source
Bank

Question History
Not used on a NRC Exam

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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EXAM KEY
9 ID: 2037515 Points: 1.00

Unit-2 is operating in Mode 3 with the following initial conditions:

e RCS pressure is 620 PSIA
¢ PZR levelis 160"
¢ Quench Tank pressure is 5 PSIG

The following transient occurs:
e PORV-402 partially opens
Which ONE of the following is:

1. The initial MAXIMUM downstream temperature of the PORV and;
2. Why is the PORV downstream temperature so much lower than the Pressurizer
temperature?

A. 1. ~2250F
2. Leakage past the PORYV flashes to steam resuliting in a higher velocity
and a higher heat transfer coefficient

B. 1. ~3200F
2. Leakage past the PORV flashes to steam resulting in a higher velocity
and a higher heat transfer coefficient

C. 1. ~225°F
2. Leakage past the PORV acts thermodynamically like a throttle valve

D. 1. ~320°F
2. Leakage past the PORV acts thermodynamically like a throttle valve

Answer: D
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Answer Explanation

A. Incorrect-A maximum downstream temperature of 225F is plausible if
saturated conditions are assumed to exist on the discharge of the PORYV like
exist on the inlet of the PORV. Water flashing to steam and resulting in a higher
velocity is plausible since this would be condition for an RCS leak in these
conditions. However, the PORVs at the top of the PZR are exposed to a steam
environment until the PZR reaches solid conditions.

B. Incorrect-Water flashing to steam and resulting in a higher velocity is
plausible since this would be condition for an RCS leak in these conditions.
However, the PORVs at the top of the PZR are exposed to a steam
environment until the PZR reaches solid conditions.

C. Incorrect-A maximum downstream temperature of 225F is plausible if
saturated conditions are assumed to exist on the discharge of the PORYV like
exist on the inlet of the PORV.

D. Correct-Leakage past a PORV is thermodynamically similar to flow through a
throttle valve. The throttling process is isenthalpic (enthalpy is constant.) For a
RCS pressure of 620 PSIA, the PZR steam space enthalpy would be 1203
BTU/Ib. With a PORV discharge pressure of 20 PSIA (QT of 5 PSIG), the
discharge conditions with an enthalpy of 1203 BUT/Ib at 20 PSIA would be
superheated at a temperature of ~320F.
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Tier/Group
11

K/A Info

008AK3.02

008 Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck
Open)

AK3. Knowledge of the reasons for the following responses as
they apply to the Pressurizer Vapor Space Accident:

AK3.02 Why PORYV or code safety exit temperature is below RCS
or PZR temperature

RO Importance
3.6

Technical References
Steam Tables

References Provided to Applicants
Steam Tables (with Mollier Diagram)

Learning Objective
Determine exit conditions for a throttling process.

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(5)

Comments
None
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EXAM KEY
10 - - ID: 2037558 Points: 1.00

A Small Break Loss of Coolant Accident has occurred.
Which ONE of the following are:

1. The operational implications if natural circulation is established instead of
maintaining forced circulation and;

2. What are the consequences if reflux boiling is established as the heat removal
method?

A. Main PZR spray will not be available;

. SGs can no longer remove any heat.

N

B. 1. Main PZR spray will not be available;
2. RCS inventory will be below the top of the hot leg.

C. 1. Allowable cooldown rate is lower, increasing time until SDC can be
established;
2. SGs can no longer remove any heat.

D. 1. Allowable cooldown rate is lower, increasing time until SDC can be

established;
2. RCS inventory will be below the top of the hot leg.

Answer; B
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Answer Explanation

A. Incorrect-Per EOP-5, Loss of Coolant Accident, with no RCPs in operation,
Main PZR spray is not available. SGs not available as a heat sink is plausible to
the Operator if they believe boiling in the core is the only heat transfer
mechanism occurring during reflux boiling. During reflux boiling, RCS level will
be below the top of the hot leg to allow the reflux process to occur. Steam
leaving the core is condensed in the SG U-Tubes and that condensate than
travels back to the core via the hot leg to repeat the heat removal process.

B. Correct-Per EOP-5, with no RCPs in operation, Main PZR spray is not
available. During reflux boiling, RCS level will be below the top of the hot leg to
allow the reflux process to occur. Steam leaving the core is condensed in the
SG U-Tubes and that condensate than travels back to the core via the hot leg to
repeat the heat removal process.

C. Incorrect-A lower cooldown rate is plausible to the Operator since EOP-6,
Steam Generator Tube Rupture, cooldown rate limits are lower when on natural
circulation (35°F/hr when on natural circulation.) During a natural circulation
cooldown in EOP-5, the allowable cooldown rate is the same for both natural
and forced circulation (<100°F/hr.) S/Gs not available as a heat sink is plausible
to the Operator if they believe boiling in the core is the only heat transfer
mechanism occurring during reflux boiling. During reflux boiling, RCS level will
be below the top of the hot leg to allow the reflux process to occur. Steam
leaving the core is condensed in the SG U-Tubes and that condensate than
travels back to the core via the hot leg to repeat the heat removal process.

D. Incorrect-A lower cooldown rate is plausible to the Operator since EOP-6
cooldown rate limits are lower when on natural circulation (35°F/hr when on
natural circulation.) During a natural circulation cooldown in EOP-5, the
allowable cooldown rate is the same for both natural and forced circulation
(<100°F/hr.) During reflux boiling, RCS level will be below the top of the hot leg
to allow the reflux process to occur. Steam leaving the core is condensed in the
SG U-Tubes and that condensate than travels back to the core via the hot leg to
repeat the heat removal process.
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Tier/Group
1M

K/A Info

00SEK1.01

EPE 009 Smali Break LOCA

EK1 Knowledge of the operational implications of the following
concepts as they apply to the small break LOCA

EK1.01 Natural circulation and cooling, including reflux boiling

RO Importance
4.2

Technical References

EOP-5, Loss of Coolant Accident (Rev 29)
EOP-6, Steam Generator Tube Rupture (Rev 19)
EOP-5 Technical Basis Document (Rev 31)

References Provided to Applicants
None

Learning Objective
Identify the core heat removal mechanisms for a large or small
break LOCA

Question Source
Bank

Question History
Last used on 2016 NRC Exam

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(2)

Comments
Copy of 1738444
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1 ' ID: 2037567 Points: 1.00

Unit-1 is operating at 100% power when the following transient occurs:

Reactor trip due to a Main Generator malfunction at 1300
RCS temperature is being maintained at 532°F at 1305
PZR level returns to 160" at 1312

RCS pressure returns to NOP at 1315

At 1315, the RCPs are manually tripped due to a Component Cooling Water
malfunction.

Which ONE of the following are the operational implications as natural circulation
conditions are established?

A. RCS pressure will rise and could approach the PORYV lift setpoint if no
Operator actions are taken.

B. 1C06 RCS Loop Thot and Tcold temperatures cannot be used to verify
natural circulation.

C. All ADVs and all TBVs will full open as Tavg rises, causing temperature
to rapidly lower.

D. PZR level will rise rapidly because of voids forming in the Reactor Vessel
Head.
Answer: A
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Answer Explanation

A. Correct-When natural circulation is being established, a thermal driving head
will be established with Thot rising and Tcold staying approximately the same.
Thot will rise 20-25F higher than Tcoid. This will result in PZR level rising and
PZR pressure rising. Simulator runs indicate that pressure could rise up to 150
PSIA. With the RCS at NOP (pressure of 2250 PSIA), a pressure reaching 2400
(2250 + 150 PSIA) would cause the PORVs to open at 2385 PSIA.

B. Incorrect-1C06 temperature indications not capable of being used to verify
natural circulation is plausible since the temperature of record (for determining
cooldown and heatup limits) is shifted to the CETs during natural circulation.
However, the Thot and Tcold loop indications are still utilized to evaluate natural
circulation effectiveness by verifying the DT is < 50°F and Thot is trending with
the CETs.

C. Incorrect-All ADVs and TBVs opening as Tavg rises is plausible since Quick
Open occurs when Tavg is > 557°F. Though Thot may approach 557°F as
Natural Circ is established at NOT, Tave will be lower and the ADVs and the
one TBV would begin to modulate open well before the Quick Open
temperature was reached, preventing an uncontrolled cooldown.

D. Incorrect-Voids forming in the head are plausible since head voids are more
likely to form in the top of the head when both natural circulation and RCS
depressurization are occurring. With pressure at NOP, a void will not form in the
RVH even with the reduced flowrates associated with natural circulation. The
PZR level rise is due to That rising as the thermal driving head is established,
not due to the void expanding.
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Tier/Group
11

K/A Info

015AK1.01

015/017 Reactor Coolant Pump (RCP) Malfunctions

AK1. Knowledge of the operational implications of the following
concepts as they apply to Reactor Coolant Pump Malfunctions
(Loss of RC Flow):

AK1.01 Natural circulation in a nuclear reactor power plant

RO Importance
44

Technical References
UFSAR Chapter 14 (Rev 47)

References Provided to Applicants
None

Learning Objective

For a Loss of Forced Circulation (LOFC), from memory, recall
core and plant parameters responses and how initial operating
conditions affect the severity of a LOFC event

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(5)

Comments
None
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12 ID: 2037578 Points: 1.00

Unit-1 is operating at 100% power with the following initial condition:
e 11 Charging Pump running
The following transient occurs:

Loss of Offsite Power

EOP-0 is implemented

Natural circulation has been established and RCS temperatures are constant

PZR level initially stabilizes at 105" following the trip and the establishment of
Natural Circulation

e No Operator actions have been taken for the Pressure and Inventory Control (PIC)
Safety Function

Which ONE of the following are the MINIMUM actions required, if any, to satisfy the PIC
Safety Function?

A. No action is needed.

B ONLY ONE Charging Pump must be started.
C. ONLY TWO Charging Pumps must be started.
D

ALL THREE Charging Pumps must be started.

Answer: B
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Answer Explanation

A. Incorrect-No action needed is plausible since PIC requires PZR level to be

between 80-180". However, PZR level also needs to be trending towards 160"
and with no Charging Pumps manually started following the LOOP, PZR level
would start to lower due to CBO.

B. Correct-On a LOOP, the 11 and 14 4KV busses will be temporarily
deenergized until the 1A and 1B DGs repower the busses. When the busses
are repowered, the Charging Pumps will not start since the Charging Pumps do
not starts on the Shutdown Sequencer. Therefore, initially, no Charging Pumps
will be running. The LOOP will also isolate letdown due to the loss of 1Y 10. With
no makeup and no letdown, the RCS level will continue to lower as Controlled
Bleedoff (at 6 GPM) is still discharging to the VCT. With the PZR at ~NOP, a 6
GPM will equate to PZR level lowering at ~1"/3 minutes (18.9 Gallons per inch
in the PZR). To meet PIC, PZR level must be 80-180" and trending to 160". To
meet this condition, at least one Charging Pump must be started, which will
result in PZR level rising at ~2"/min.

C. Starting a second Charging Pump is plausible if Operator believes PZR level
initially at 105" would remain at 105" as a result of 11 Charging Pump
continuing to run (since it was the lead pump) after the 11 4KV bus is
reenergized by the 1A DG and letdown was believed to remain in service,
balancing the single Charging flow to maintain a constant PZR level. However,
no Charging Pumps will automatically start and letdown will be isolated on the
LOOP, and PZR level will start to lower due to CBO.

D. Incorrect-Starting all 3 Charging Pumps is plausible since this is required
action if alternate actions for boration were required in EOP-0. However, PIC
only requires that PZR level be trending towards 160"
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Tier/Group
1M

K/A Info

022G2.4.21

022 Loss of Reactor Coolant Makeup

2.4 Emergency Procedures / Plan

G2.4.21 Knowledge of the parameters and logic used to assess
the status of safety functions, such as reactivity control, core
cooling and heat removal, reactor coolant system integrity,
containment conditions, radioactivity release control, etc.

RO Importance
4.0

Technical References
EOP-0-1 (Rev 13)
AOP-71-1 (Rev 32)

References Provided to Applicants
None

Learning Objective
Determine status of all safety functions.

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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13 ID: 2038698 Points: 1.00

Unit-1 is operating at 100% when the following transient occurs:

e Component Cooling Water (CCW) Head Tank is 46" and rising
e CCW RMS, RI-3819, is reading 800 CPM and rising

Which ONE of the following components is the source of the CCW leak?
A. CEDM Cooler.
B. 11B RCP Seal Cooler.
C. RCS Sample Penetration Cooler.

D. Reactor Coolant Drain Tank Heat Exchanger.

Answer: B

Answer Explanation

A. Incorrect-CEDM cooler is plausible if leak in CEDM cooiler is believed to be
RCS leak into the CEDM cooler since RCS is on the pressure boundary side of
the CEDM motor housing. However, a leak in the CEDM cooler would cause CC
Head Tank levels to lower and would not affect the RMS reading.

B. Correct-Per the 1C13 alarm manual for CC Heat Tank level, a high level can
be caused by leakage in the CCW system from the RCP seal cooler. Per the
1C22 alarm manual, CC RMS will rise due to a leak from the RCP seal coolers.
Both results are validated by the simulator response.

C. Incorrect-RCS Sample Penetration Cooler is plausible if leak on cooler is
believed to be RCS leak from RCS sample line into the cooler. However, the
cooler only cools the concrete around the penetration, not the RCS sample line.
A leak in the cooler would cause a leak from the CCW system, causing the
head tank to lower.

D. Incorrect-RCDT HX is plausible if leak in RC Drain Tank allowed contents to
contaminate the CCW system and cause RMS readings to rise. However, CCW
pressure is > RCDT pressure and a leak in the HX will cause CC Head Tank to
lower, not rise.
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Tier/Group
1/1

K/A Info

026AA1.05

026 Loss of Component Cooling Water (CCW)

AA1. Ability to operate and / or monitor the following as they
apply to the Loss of Component Cooling Water:

AA1.05 The CCWS surge tank, including level control and level
alarms, and radiation alarm

RO Importance
3.1

Technical References

1C13-ALM, SRW and MISC Station Services Alarm Manual (Rev
55)

AOP-7C (Rev 5)

References Provided to Applicants
None

Learning Objective
Given plant conditions, recognize the entry conditions for AOP-
7C

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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14 ID: 2038705 Points: 1.00

Unit-1 is operating in Mode 3 at NOP and NOT when the following transient occurs:

e Pressurizer Spray Valves, 1-RC-100E and 100F, both go full open
e RCS pressure is 2149 PSIA and lowering

The Pressurizer Pressure Controllers on 1C06 indicate as follows:

Which ONE of the following actions is required and why?

A. Trip 11A and 11B RCPs to reduce Main PZR spray flow.
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B. Place PZR PRESS CH SEL switch, 1-HS-100, to "X" since 1-PT-100Y
failed high.

C. Shut the PORV BLOCK valves, 1-RC-403-MOV and1-RC-405-MOV
since both PORVs are open.

D. Place Pressurizer Spray Valve Controlier, 1-HIC-100 in MANUAL and
raise output to 100% since HIC has failed low.

Answer:; B

Answer Explanation

A. Incorrect-Securing RCPs is plausible since these are actions taken for stuck
open spray CVs, but only if actions to attempt to restore pressure control have
failed.

B. Correct-Based on given conditions, PIC-100Y instrumentation has failed
high, causing PIC-100Y to respond to a high pressure condition. PIC-100Y is in
service as the spray CVs are responding to the control signal for a high
pressure condition. Per 1C06 ARM, the required action is to shift pressure
control channels. Since PIC-100X is properly responding to the lowering
pressure, Ch X would be selected.

C. Incorrect-Shutting the Block MOVs is plausible if Operator believes PORVs
opened since PIC-100Y signal was > 2385 PSIA. However, PORV pressure
signal does not come from PIC-100X or 100Y.

D. Incorrect-Placing HIC in manual is plausible since this would be action if
shifting control channels was not successful. However, HIC has not failed as
HIC is properly responding to PIC-100Y output. Placing controllers in manual
(HIC-100) is less desirable than shifting to a functioning controller in Auto (PIC-
100X.) Placing HIC at 100% is plausible if spray valves are believed to be
reverse acting. However, HIC output would be lowered to 0% to shut the spray
CVs.
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Tier/Group
171

K/A Info

027AK3.03

027 Pressurizer Pressure Control System (PZR PCS) Malfunction
AK3. Knowledge of the reasons for the following responses as
they apply to the Pressurizer Pressure Control Malfunctions:
AK3.03 Actions contained in EOP for PZR PCS malfunction

RO Importance
3.7

Technical References
1C06 Alarm Manual (Rev 52)

References Provided to Applicants
None

Learning Objective

Given a failure of any RCS pressure, temperature or level
instrument predict the response of the system (heaters, spray,
charging and letdown) to that failure

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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15 ‘ ID: 2038725 Points: 1.00

Which ONE of the following Nuclear Instrument (NI) indications, considered separately,
would indicate an ATWS condition exists?

A. WRNI power is 9x10? % and SUR is 2 DPM.
B. VOPT was reset at 60% and NI power is 70%.
C. RRS NI power is 106%.

D. NI power is 103%.

Answer: B

Answer Explanation

A. Incorrect-2 DPM is plausible to the Operator since the POWER LVL RATE HI
CH PRE-TRIP alarm comes in a 1.34 DPM. However, the SUR trip setpoint is
2.43 (2.27-2.59) DPM.

B. Correct-When VOPT is reset by the operator, the trip setpoint will rise 8.4%
above current power. When reset at 60%, VOPT will reset to 68.4%. Any power
over 68.4% will trip the reactor if not reset by the operator beforehand.

C. Incorrect-106% is plausible to the Operator since this value is high enough to
actuate RPS (power above trip value of 105.4 %.) However, RRS NI output is
not fed into RPS.

D. Incorrect-The H POWER TRIP RESET DEMAND setpoint is 2.6% less than
the Reactor trip setpoint. A power of 103% is plausible to the Operator if they
add the 2.6% to 100% and determine that 103% has exceeded this calculated
value (102.6%.) This power is not high enough to actuate RPS (since needs
power above trip value of 105.4%.)
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Tier/Group
1/1

K/A Info

029EA2.01

029 Anticipated Transient Without Scram (ATWS)

EA2 Ability to determine or interpret the following as they apply to
a ATWS:

EA2.01 Reactor nuclear instrumentation

RO Importance
4.4

Technical References

T.S. 3.3.1, Reactor Protective System (RPS) Instrumentation-
Operating

1C05-ARM, Reactivity Control Alarm Response Manual (Rev 41)

References Provided to Applicants
None

Learning Objective
Recognize the conditions which would constitute an Anticipated
Transient Without Scram (ATWS)

Question Source
Bank

Question History
Last used on 2016 NRC Exam

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(6)

Comments
None
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16 ; ID: 2038726 Points: 1.00

Unit-2 is operating at 100% power when the following transient occurs:

Loss of Offsite Power

SGTR in 21 SG

Natural Circ is established

EOP-6, Steam Generator Tube Rupture, is implemented
Tcold is 530°F

Thot is 555°F

Both ADVs are taken to 100% to initiate the rapid cooldown.

Which ONE of the following are the operational implications of Natural Circ conditions in
EOP-67?

A. The 21 ADV will remain open longer until the 21 SG can be isolated.
B. 22 Loop Tcovp will read higher then Trhot during the entire cooldown.
C. RCS flow in the 21 Loop will be stagnant until 21 SG is isolated.

D. After 21 SG is isolated, a MSSV will lift on the 21 SG.

Answer: A
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Answer Explanation

A. Correct-When natural circulation conditions are established with two SGs,
Thot will be ~20-25F above Tcold in both RCS loops. With RCS temperature in
a band of 525-535 in EOP-0 and then entering EOP-6, this would result in Thot
being at least 545F (525 + 20F.) When forced circulation is in effect, Thot and
Tcold are essentially the same value. Therefore, when performing the rapid
cooldown to 515F to allow the isolating of 21 SG, Thot will have to lower an
additional 20F. This hotter temperature and slower loop transit times when on
natural circulation will result in the ADVs remaining open on the affected SG for
a longer time compared to same SGTR with RCPs in service.

B. Incorrect-Loop temperatures inverted are plausible since a SG that is isolated
will act as a heat source to the RCS. However, 21 SG will be isolated, not 22
loop, and the temperatures in 21 LOOP will stay inverted until the 21 SG is
cooled down.

C. Incorrect-Stagnant flow is plausible since the RCS flow in the affected loop
could become thermodynamically uncoupled if cooldown is excessive. However,
this applies only after 21 SG is isolated. Before the SG is isolated, both SGs are
being steamed and natural circ conditions will exist in both loops. Once Thot
reaches 515F, the cooldown rate is lowered, with a suggested rate of ~35F/hr to
maintain RCS flow in both loops.

D. Incorrect-The MSSV lifting is plausible if a SG is isolated before Thot is
| lowered to 515F.
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Tier/Group
1/1

K/A Info

038EK1.03

038 Steam Generator Tube Rupture (SGTR)

EK1 Knowledge of the operational implications of the following
concepts as they apply to the SGTR:

EK1.03 Natural circulation

RO Importance
3.9

Technical References
EOP-6 Technical Basis (Rev 21)
EOP-2 Technical Bases (Rev 18)

References Provided to Applicants
None

Learning Objective

Given plant conditions associated with a Steam Generator Tube
Rupture (SGTR), the license operator candidate will be able to
correctly recall and/or identify the required EOP-6 actions and
their bases to successfully mitigate the event

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(8)

Comments
None
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17 ID: 2038729 Points: 1.00
Unit-1 is operating at 100% power when the following transient occurs:
e Steam leak from 12 SG into Containment
¢ Manual reactor trip
e EOP-4is implemented
The following conditions exist:
¢ Containment pressure is 6 PSIG and rising
e 12 SG levelis (-)350" and lowering
» RCS subcooling is 145%F and rising
e 11 SG is available for heat removal
Which ONE of the following is when HPSI flow can be throttled?
A Only after Containment pressure lowers to < 2.8 PSIG.
B. Only after subcooling is lowered to < 140°F.
C. Only after 12 SG blowdown is complete.
D. Only after PZR level rises above 141",
Answer: D
CCILT 17-1 EXAM Page: 43 of 198 18 May 2018



CALVERT CLIFFS AUGUST 2018 RO
EXAM KEY

Tier/Group
11

K/A Info

040AA2.05

040 Steam Line Rupture

AA2. Ability to determine and interpret the following as they apply
to the Steam Line Rupture:

AA2.05 When ESFAS systems may be secured

RO Importance
4.1

Technical References
EOP-4 (Rev 19)

References Provided to Applicants
None

Learning Objective
Given an Excess Steam Demand Event, evaluate the need for
HPSI/LPSI throttling/termination

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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ID: 2038735

Unit-1 is operating with the following conditions:

e Station Blackout has occurred
o 11,12, 21, and 22 DC Bus voltages are 126 VDC and lowering

Which ONE of the following is:

Points: 1.00

1. The DC bus voltage limit that, when reached, is no longer sufficient to support
instrumentation and controls and;

2. What system change indicates DC bus voltage is approaching zero?

A. 1.
2.
B. 1
2.
C. 1
2.
D.
2.
Answer:

—_—

<105 VDC;
Secondary CEA display goes dark at 1C05.

. £123VDC,

Secondary CEA display goes dark at 1C05.

. <105 VDC;

AFW Flow Control Valves start to fail open at 1C04.

<123 VDC;
AFW Flow Control Valves start to fail open at 1C04.
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Answer Explanation

A. Incorrect-CEA indications is plausible since all CEA indications on 1C05 and
inputs to the PPC are lost during a SBO. However, the CEA indications are lost
due to a loss of vital 4KV busses, not vital DC.

B. Incorrect-123 VDC is plausible since this is below normal battery voltage of
132 VDC and is setpoint for Low Battery Voltage alarms on 1C33. However,
controls and indications will continue to function until voltage reaches 105 VDC.
CEA indications is plausible since all CEA indications on 1C05 and inputs to the
PPC are lost during a SBO

C. Correct-Per EOP-7, when DC bus voltage lowers below 105 VDC, actions
are taken to address loss of DC busses by implementing AOP-7J. FSG-4
Technical basis lists 105 VDC as battery voltage limit that, once reached, no
longer is sufficient for supporting instrumentation and controls. One of those
controls lost will be the AFW Flow Control Valves, which will begin to fail open,
regardiess of air accumulator status.

D. Incorrect-123 VDC is plausible since this is below normal battery voltage of
132 VDC and is setpoint for Low Battery Voltage alarms on 1C33. However,
controls and indications will continue to function until voltage reaches 105 VDC.
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Tier/Group
11

K/A Info

055EA1.05

055 Loss of Offsite and Onsite Power (Station Blackout)

EA1 Ability to operate and monitor the following as they apply to
a Station Blackout:

EA1.05 Battery, when approaching fully discharged

RO Importance
3.3

Technical References
EOP-7-1 (Rev 20)
FSG-4 (Rev 1)

References Provided to Applicants
None

Learning Objective

RECALL from memory the operation of the following
components during station blackout conditions per EOP-7:
e Atmospheric Dump Valves (ADVs)

e AFW Steam Supply Valves

e AFW Flow Control Valves

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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ID: 2038765 Points: 1.00

Unit-2 is operating at 100% power when the following transient occurs:

Loss of Offsite Power

23 AFW pump is started since both Steam Driven AFW Pumps are unavailable
AFW Flow is raised to establish positive SG level trends

2-FIC-4525A, 21 SG FLOW CONTR, indicates 270 GPM

2-FIC-4535A, 22 SG FLOW CONTR, indicates 280 GPM

Which ONE of the following is the required action and basis for that action?

A. Maintain flow values; No operational limits have been exceeded.
B Reduce AFW flow to prevent AFW Pump cavitation.

C. Reduce AFW flow to protect the DG from overloading.
D

Reduce AFW flow to prevent runout of the AFW Pump.

Answer: C

Answer Explanation

A. Incorrect-No action is pIausnble if Operator confuses U-2 Motor Driven AFW
Pump limits with U-1. 23 AFW Pump flow is limited to 300 GPM total flow when
powered by the DG while 13 AFW Pump is limited to 575 GPM.

B. Incorrect-Reducing flow because of cavitation is plausible since excess flow
alarms would be received at 240 GPM. However, flow can remain above 240
GPM until SG levels are recovering.

C. Correct-23 AFW Pump is being powered from the 2B DG. Per EOP-0, the
flow limit with 23 AFW running and powered from a DG is 300 GPM. This
caution also exists in EOP-2. Per EOP-2 Technical Bases, the 300 GPM limit is
to prevent overloading of the 2B DG.

D. Incorrect-Reducing flow due to prevent runout is plausible since motor pump
limits are normally associated with horsepower limits of the motor. However, the
Motor Driven AFW pumps are limited to 575 GPM to prevent reaching motor
limits/runout and in this case, the lower limit of 300 GPM is to prevent DG

overloading.
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Tier/Group
11

K/A Info

056AG2.4.31

056 Loss of Offsite Power

AG2.4.31 Knowledge of annunciator alarms, indications, or
response procedures

RO Importance
4.2

Technical References
EOP-0-2 (Rev 14)
EOP-2 Technical Bases (Rev 18)

References Provided to Applicants
None

Learning Objective
Given plant conditions, determine if 13(23) AFW flow limits are
met

Question Source
Bank

Question History
Last used on 2010 NRC Exam

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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20 ‘ . ID: 2038864 Points: 1.00

Unit-1 is operating at 100% with the following initial condition:
e 13 SRW Pump O0OS
The following transient occurs:

11 SRW Pump trips on Motor Overload

Reactor is manually tripped

A 250 GPM SGTR begins in 11 SG

RCS pressure is 1705 PSIA and lowering

EOP-6, Steam Generator Tube Rupture, is implemented

11 SGFP trips

Multiple 1C04 Status Panel high temperature alarms on both SGFPs

Which ONE of the following is a required action and what is the bases for that action?
A Trip 1A DG locally because the 1A DG has lost SRW cooling.
B. Place 12 SRW Pump in Pull To Lock since SRW is below minimum flow.

C. Secure 11 and 12 CAC Fans to prevent formation of voids in the 11 SRW
Header.

D. Start 13 AFW Pump because SRW cooling to the Turbine Building has
been isolated.

Answer: D
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Answer Explanation

A. Incorrect-Tripping the 1A DG is plausible If Operator confuses SRW cooling
fineup to the DGs. The A-Train of SRW on U-2 cools a Fairbanks DG, but on U-
1, the A Train of SRW does not. The 1A DG is cooled by its own system and
does not rely on the SRW system.

B. Incorrect-Placing 12 SRW in PTL is plausible since SRW flow through
Turbine Building will be isolated. However, SRW flow through the 1B DG and
13/14 CACs will be adequate to maintain minimum flow on the 12 SRW header.

C. Incorrect-Securing the CAC fans is plausible if Operator is confusing actions
of EOP-5 for voids potentially forming in the SRW header. However, the voids
would potentially form only if the Containment environment parameters had
exceeded CSAS conditions.

D. Correct-A SIAS has occurred due to low RCS pressure. SIAS shuts the 4
SRW CVs providing cooling to the Turbine Building. This will eventually lead to
high lube oil temperatures on the SGFPs or a trip of the SGFPs caused by a
loss of condenser vacuum. Regardless of the SGFP status, AFW is initiated in
EOP-6 if a SIAS exists to ensure MFW can be restored at a later time when
SRW is restored.
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Tier/Group
1171

K/A Info

062AG2.4.18

062 Loss of Nuclear Service Water

AG2.4.18 Knowledge of the specific bases for EOPs

RO Importance
3.3

Technical References
EOP-6-1 (Rev 19)
EOP-6 Technical Bases (Rev 21)

References Provided to Applicants
None

Learning Objective

Recall the strategy and the basis for the major actions performed
in EOP-6, Steam Generator Tube Rupture, and what actions are
required if safety functions are in jeopardy of being lost

Question Source
New

Question History
N/A for new question

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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Unit-2 is operating at 100% with the following initial condition:
e 2B DG paralleled to 24 4KV Bus
The following transient occurs:

Major Grid Disturbance

AOP-7M, Major Grid Disturbances, is implemented

500 KV voltage lowers substantially for 20 seconds

U/V Actuation occurs on 11, 14, and 21 4KV Bus after 8 seconds
U/V Actuation fails to actuate on 24 4KV Bus

Which ONE of the following is a required action on Unit-2 and what is the bases for that
action?

A. Shift Main Generator Voltage Reguiators to Manual to maintain MVARs
and frequency.

B. Place the 2A DG output breaker in Pull To Lock to protect the DG from
overload conditions.

C. Shift applicable 13KV Voltage Regulator to Manual and raise 24 KV Bus
voltage to prevent motor overheating.

D. Place the 2B DG Output breaker and the 24 4KV Bus Normal Feeder
breaker in Open to ensure proper load shedding.

Answer:; D

CCILT 17-1 EXAM Page: 53 of 198 18 May 2018



CALVERT CLIFFS AUGUST 2018 RO
EXAM KEY

Answer Explanation

A. Incorrect-Shifting AVR to Manual is plausible since this is action taken when
MVARs are cycling excessively with a stable grid. However, AOP-7M and Ol-
43A prefer AUTO operation of the AVR to prevent low grid voltage conditions
when there is a grid disturbance.

B. Incorrect-Placing 2A output breaker in PTL is plausible since this would be
action during a grid disturbance, but only if 2A was paralleled to grid and a UV
actuation failure occurred. Given conditions would result in 2A powering 21 4KV
bus, isolated from the grid.

C. Incorrect-Shifting 13 KV Voltage Regulators to manual is plausible since
these are actions for low 4 KV Bus Voltage, but only if the grid is stable. Auto
operation is desired per OI-27B.

D. Correct-Per AOP-7M, when UV actuation fails to occur and a DG is
paralleled to a bus, there is concern for DG loading. Given conditions are U/
actuation due to TUR relays. Loads expected to be tripped by the U/V signal,
particularly the bus feeder breakers, could result in DG exceeding design
loading. The DG output breaker and the 4KV Bus feeder breakers are verified
open to force a proper U/V actuation and proper load shed of the bus by
actuating the LOV relays.
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Tier/Group
11

K/A Info

077AK3.02

077 Generator Voltage and Electric Grid Disturbances

AK3. Knowledge of the reasons for the following responses as
they apply to Generator Voltage and Electric Grid Disturbances:
AK3.02 Actions contained in abnormal operating procedure for
voltage and grid disturbances

RO Importance
3.6

Technical References
AOP-7M (Rev 2)
AOP-7M Technical Bases (Rev 2)

References Provided to Applicants
None

Learning Objective
Given an action in AOP-7M, identify the basis for the action

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(10)

Comments
None
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Unit-1 is operating at 100% when the following transient occurs:

11 SGFP trips

Manual Reactor trip at 0955
12 4KV Bus is lost at 1000
12 SGFP trips

All AFW is lost

Which ONE of the following, if any, is when CBP Injection Flow will be injecting into a
SG?

A. Once a SG pressure is lowered to < 500 PSIA.
B. Once time reaches 1100 and a CBP is started.
C. Once the SG with the lowest level is isolated.
D. CBP Injection is NOT available.

Answer: A

| Answer Explanation

A. Correct-Per EOP-3, CBP Injection will start once the RCS has been cooled
down to lower a SG pressure to ~ 500 PSIA.

B. Incorrect-No earlier than 1100 is plausible if loads on 12 4KV Bus are
incorrectly identified to include all 3 CBPs and starting duties of OI-11A are
considered. However, 12 Bus will only result in loss of 11/12 CP and 13 CBP
allowing 13 CP/11 or 12 CBP to supply injection flow.

C. Incorrect-Isolating a SG first is plausible since these are actions when
restoring feedflow to SGs while OTCC is in progress.

D. Incorrect-CBP Injection not available is plausible if loss of 12 4KV Bus is
determined to not meet requirements to run a CBP since Ol-11A normal
requirements < 30% are 2 CPs and 1 CBP. EOP-3 only requires 1 CP to run 1
CBP.
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Tier/Group
11

K/A Info

CEOBEK2.1

EOQ6 Loss of Feedwater

EK2. Knowledge of the interrelations between the (Loss of
Feedwater) and the following:

EK2.1 Components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and
automatic and manual features.

RO Importance
3.3

Technical References
EOP-3 (Rev 22)

References Provided to Applicants
None

Learning Objective
Given plant conditions, determine appropriate mitigating actions
are correct in accordance with EOP-3

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(7)

Comments
[None
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Unit-1 is operating with the following initial conditions:

e Reactor Startup in progress at EOC
e Reactor is critical with power at 1E-4% and steady
e TBV Controller in AUTO with a Setpoint of 900 PSIA

The following transient occurs:

e A CEDS malfunction causes Reg Group 5 CEAs to withdraw uncontrolled for 10"
e CEDS Control System is turned OFF and CEA motion stops

Which ONE of the following, assuming no further Operator actions, is the Reactor
response?

A. SUR will be positive and then become more positive once the Point of
Adding Heat is reached.

B. SUR will be positive and then will immediately return to zero since CEA
motion has stopped.

C. Reactor power will rise and then stabilize above the Point of Adding
Heat.

D. Reactor power will remain constant as RCS temperature rises.

Answer: C
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Answer Explanation

A. Incorrect-Positive SUR further increasing once POAH is reached is plausible
if MTC effects at EOC are confused with those at BOC.

B. Incorrect-SUR returning to zero is plausible since this is response to CEA
withdrawals when below criticality.

C. Correct-Once CEAs are withdrawn and reactor is critical, power will begin to
rise and will not stop until countered by negative reactivity. RCS temperature
will not change until the POAH is reached and fuel temperature feedback will
not begin until fuel temperature increases significantly above RCS temperature.
With an EOC condition, a negative MTC condition exists. Once RCS
temperature begins to rise, the negative MTC will insert negative reactivity and
power will stabilize at some value above POAH.

D. Incorrect-Power remaining constant is plausible if Operator only evaluates
reactivity effects after POAH is reached. For temperature to rise, power must
first rise however.

CCILT 17-1 EXAM Page: 59 of 198 18 May 2018



CALVERT CLIFFS AUGUST 2018 RO
EXAM KEY

Tier/Group
1/2

K/A Info

001AK1.06

001 Continuous Rod Withdrawal

AK1. Knowledge of the operational implications of the following
concepts as they apply to Continuous Rod Withdrawal:
AK1.06 Relationship of reactivity and reactor power to rod
movement

RO Importance
4.0

Technical References
Simulator validation runs

References Provided to Applicants
None

Learning Objective
Given a set of plant conditions, respond to a CEA malfunction in
accordance with AOP-1B

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(1)

Comments
None
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Unit-1 is operating at 100% when the following transient occurs:

A single Regulating CEA near the middle of the core fully drops at 1000
AOP-1B, CEA Malfunctions, is implemented

Turbine load is being lowered at 1001

Tcouwp is restored to within 0.5°F of program at 1004

Reg Group CEAs will not be used to maintain power

The CEA is being withdrawn at 1030

RCS pressure is being maintained at 2250 PSIA

Regarding ONLY the Fuel Assembly with the dropped CEA, which ONE of the following:

1. At 1000, is adding POSITIVE Reactivity in the Fuel Assembly with the dropped CEA
and;

2. At 1031, besides RCS temperature rising, what is adding NEGATIVE Reactivity in
the Fuel Assembly with the dropped CEA?

A 1. BOTH lowering fuel temperatures and lowering RCS temperatures
are initially adding positive reactivity;
2. BOTH boron addition and rising fuel temperatures are adding
negative reactivity as the CEA is realigned.

B. 1. BOTH lowering fuel temperatures and lowering RCS temperatures
are initially adding positive reactivity,
2. ONLY boron addition is adding negative reactivity as the CEA is
realigned.

C. 1. ONLY lowering RCS temperature is initially adding positive reactivity;
2. BOTH boron addition and rising fuel temperatures are adding
negative reactivity as the CEA is realigned.

D. 1. ONLY lowering RCS temperature is initially adding positive reactivity;

2. ONLY boron addition is adding negative reactivity as the CEA is
realigned.

Answer: A
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Answer Explanation

A. Correct-Per the UFSAR, Power Defect is the reactivity changes associated
with fuel temperature, RCS temperature, and RCS pressure. The larger of these
2 conditions is the change in fuel and RCS temperatures. When the CEA first
drops, power in the assembly with the dropped CEA will drop, lowering the fuel
temperature in the fuel assembly. RCS temperature will also drop as the initial
Turbine load will result in a Secondary demand higher than Primary power. Both
of these conditions will result in the addition of positive reactivity. As the CEA is
being withdrawn, AOP-1B directs that power be maintained constant. This can
be done with CEAs or boration. The question stem stated that CEAs would not
be used to control power during the realignment, which is the normal practice.
While pulling the CEA, any negative reactivity source will limit power. As the
CEA is withdrawn, the power will rise in the fuel assembly. This will cause fuel
temperatures to rise and will limit the power rise. Boration will also be used to
maintain steady power.

B. Incorrect-Per the UFSAR, Power Defect is the reactivity changes associated
with fuel temperature, RCS temperature, and RCS pressure. The larger of these
2 conditions is the change in fuel and RCS temperatures. When the CEA first
drops, power in the assembly with the dropped CEA will drop, lowering the fuel
temperature in the fuel assembly. RCS temperature will also drop as the initial
Turbine load will result in a Secondary demand higher than Primary power. Both
of these conditions will result in the addition of positive reactivity. Boron as the
only negative reactivity source is plausible if Operator evaluates only negative
reactivity sources under their control (i.e. boration, CEAs, steam demand, etc.)

C. Incorrect-Only RCS temperature adding positive reactivity is plausible if
Operator believes Power Defect is associated with negative reactivity only. As
the CEA is being withdrawn, AOP-1B directs that power be maintained
constant. This can be done with CEAs or boration. The question stem stated
that CEAs would not be used to control power during the realignment, which is
the normal practice. While pulling the CEA, any negative reactivity source will
fimit power. As the CEA is withdrawn, the power will rise in the fuel assembly.
This will cause fuel temperatures to rise and will limit the power rise. Boration
will also be used to maintain steady power.

D. Incorrect-Only RCS temperature adding positive reactivity is plausible if
Operator believes Power Defect is associated with negative reactivity only.
Boron as the only negative reactivity source is plausible if Operator evaluates
only negative reactivity sources under their control (i.e. boration, CEAs, steam
/demand, etc.) ]
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Tier/Group
1/2

K/A Info

003AK1.15

003 Dropped Control Rod

AK1. Knowledge of the operational implications of the following
concepts as they apply to Dropped Control Rod:

AK1.15 Definition and application of power defect

RO Importance
2.8

Technical References

UFSAR (Rev 49)

AOP-1B, CEA Malfunctions (Rev 30)
AOP-1B Technical Bases (Rev 10)

References Provided to Applicants
None

Learning Objective
Given a set of plant conditions, respond to a CEA malfunction in
accordance with AOP-1B

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(1)

Comments
None
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Unit-1 is operating at 5% when the following transient occurs:

e Loss of 1Y01 occurs

Which ONE of the following are:

1. The effects, if any, on Unit-1 WRNI indications and;

2. What actions, if any, are required for the SUR Trip Units on Unit-1?

A. 1.
2.

B. 1.
2.

C.

D. 1

Answer:

No impact on any Unit-1 WRNI Channel;
SUR Trip Unit on Unit-1 RPS 'A" must be bypassed within an hour.

ONLY WRNI 'A' is lost on Unit-1,
SUR Trip Unit on Unit-1 RPS 'A’' must be bypassed within an hour.

No impact on any Unit-1 WRN! Channel;

2. All SUR Trip Units on Unit-1 RPS would remain operable.

. ONLY WRNI 'A' is lost on Unit-1;

2. All SUR Trip Units on Unit-1 RPS would remain operable.
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Answer Explanation

A. Incorrect-No impact on U-1 WRNI indications is plausible if power supplies
between units is swapped. U-1 has two channels of WRNI fed from U-2
120VAC busses (WRNI B is powered by 2Y02 and WRNI D from 2Y04.). On
loss of WRNI, SUR is inoperable since WRNI provides signal for SUR trip. Per
TS 3.3.1 and OP-CA-103-102-0200, SUR must be either bypassed or placed in
trip condition within an hour.

B. Correct-Loss of 1Y01 will result in all Channel A NI, including both Linear and
Wide Range NI. On loss of WRNI, SUR is inoperable since WRNI provides
signal for SUR trip. Per TS 3.3.1 and OP-CA-103-102-0200, SUR must be
either bypassed or placed in trip condition within an hour.

C. Incorrect-No impact on U-1 WRNI indications is plausible if power supplies
between units is swapped. U-1 has two channels of WRNI fed from U-2
120VAC busses (WRNI B is powered by 2Y02 and WRNI D from 2Y04.). SUR
trip unit remaining in service is plausible if Operator incorrectly applies power
range that SUR trip is disabled by RPS. SUR trip is enabled between 10-5%
and 13% power. Regardless, the SUR trip would need to be bypassed due to
loss of WRNI signal.

D. Incorrect-Loss of 1Y01 will result in all Channel A NI, including both Linear
and Wide Range NI. SUR trip unit remaining in service is plausible if Operator
incorrectly applies power range that SUR trip is disabled by RPS. SUR trip is
enabled between 10-5% and 13% power. Regardless, the SUR trip would need
to be bypassed due to loss of WRNI signal.
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Tier/Group
1/2

K/A Info

032AK2.01

032 Loss of Source Range Nuclear Instrumentation

AK2. Knowledge of the interrelations between the Loss of Source
Range Nuclear Instrumentation and the following:

AK2.01 Power supplies, including proper switch positions

RO Importance
2.7

Technical References
AOP-7J-1 (Rev 24)
OP-CA-103-102-0200 (Rev 1)
TS 3.3.1

References Provided to Applicants
None

Learning Objective
Recall the power supplies for the safety channels of nuclear
instrumentation

Question Source
New

Question History
N/A for new question

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(7)

Comments
None
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Unit-1 is operating at 11% with the following initial conditions:

e Annunciator “LOSS OF LOAD CH TRIP BYP” is in alarm
e The Main Turbine has just been paralleled to the grid

The following transient occurs:
e Condenser vacuum begins to rapidly lower
e AOP-7G, Loss of Condenser Vacuum, is implemented

e Condenser vacuum is 21 inches Hg and rapidly lowering

Which ONE of the following is the expected Main Turbine and RPS system response
and/or required actions?

A. Main Turbine will NOT automatically trip and must be manually tripped;
Reactor will NOT automatically trip and manual trip is NOT required.

B. Main Turbine will NOT automatically trip and must be manually tripped;
Reactor will NOT automatically trip and must be manually tripped.

C. Main Turbine will automatically trip;
Reactor will NOT automatically trip and must be manually tripped.

D. Main Turbine will automatically trip;
Reactor will automatically trip.

Answer; C
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Answer Explanation

A. Incorrect-Turbine not automatically tripping is plausible if SGFP trip setpoint
on lowering vacuum (20") is confused with Main Turbine low vacuum trip
setpoint. The Reactor not requiring a manual trip is plausible since the Turbine
can trip and the Reactor stay on line when Loss of Load is bypassed (<14%).
However, AOP-7G directs that the Reactor be tripped when vacuum is <23.5"
and power is > 5%.

B. Incorrect-Turbine not automatically tripping is plausible if SGFP trip setpoint
on lowering vacuum (20") is confused with Main Turbine setpoint. Per AOP-7G,
the Reactor is tripped when vacuum is <23.5" and power is > 5%.

C. Correct-Per AOP-7G, the Main Turbine will automatically trip at ~ 22.5 inches
Hg. With Loss of Load alarm in and power < 14%, the Reactor will not
automatically trip on Loss of Load (i.e. Turbine Trip). AOP-7G directs that the
Reactor be manually tripped when vacuum is < 23.5 inches Hg and power is >
5%.

D Incorrect-Per AOP-7G, the Main Turbine will automatically trip at ~ 22.5
inches Hg. Reactor automatically tripping is plausible since the Reactor would
trip normally whenever the Turbine has tripped. However, because of Loss of
Load bypass being active at 11% power, the Reactor would not automatically
trip.
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Tier/Group
1/2

K/A Info

051AG2.1.27

051 Loss of Condenser Vacuum

AG2.1.27 Knowledge of system purpose and/or function

RO Importance
3.9

Technical References
AOP-7G-1, Loss of Condenser Vacuum (Rev 4)

References Provided to Applicants
None

Learning Objective

Question Source
Modified

Question History
Modified question last used on 2010 NRC Exam

Cognitive Level
Comprehension or Analysis

10 CFR Part 55 Content
55.41(b)(7)

Comments

Modified from 1449769

Considered K/A match as function of systems impacted by
lowering vacuum are evaluated
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Unit-2 is operating at 100% power with the following initial conditions:

e Positive pressure vent of the Containment in progress per Ol-41B

A Large Break LOCA occurs and the following RMS indications are noted:
e CNTMT RAD LVL HI alarm is received on 2C10

e RI-5317A reads 22 R/Hr

o RI-5317B reads 23 R/Hr

Which ONE of the following automatic actions are initiated by the Containment High
Range Radiation Monitors (RI-5317A and RI-5317B)?

A. 21, 22, and 23 lodine Removal Units START.

B 21 and 22 Penetration Room Exhaust Fans START.

C. Containment Purge CVs, 2-CPA-1410 and 2-CPA-1412, SHUT.

D Hydrogen Purge INBD and OUTBD ISOL MOVs, 2-HP-6900 and 2-HP-
6901, SHUT.

Answer: D

Answer Explanation

A. Incorrect-Plausible since degrading containment cohditions start the IRUs.
The IRUs only start because of a SIAS.

B. Incorrect-Plausible since degrading containment conditions start the Pen
Room fans. The Pen Room fans only start because of a CIS.

C. Incorrect-Plausible if RMS 5316A-D and CRS, which will shut the purge CVs,
are confused with Containment Hi-Range RMS 5317A/B. The Containment
purge CVs are normally shut at 100% power. They are not the method of
performing a containment vent at power, but rather only in lower modes.

D. Correct-A positive pressure vent of the Containment will open HP-6900/6901.
Per 2C10 ARM J-04, receiving the CNTMT RAD LVL HI alarm will shut HP-
16900/6901. SIAS also closes the HP MOVs. |
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'Tier/Group
1/2

K/A Info

061AA1.01

APE 061 Area Radiation Monitoring (ARM) System Alarms

AA1 Ability to operate and / or monitor the following as they apply
to the Area Radiation Monitoring (ARM)System Alarms:

AA1.01 Automatic actuation

RO Importance
36

Technical References
2C10-ARM, ESFAS 23 Alarm Response Manual (Rev 44)
Ol-41B, Hydrogen Purge System Operation (Rev 13)

References Provided to Applicants
None

Learning Objective

Recall the purpose of the following systems:

e Radiation Monitoring Systems (Area & Process)
¢ Containment Hi-Range Radiation Monitor

¢ Main Steam Line Radiation Monitor (MSLRM)

¢ Wide Range Noble Gas Monitor (WRNGM)

Question Source
Bank

Question History
Last used on 2016 NRC Exam

Cognitive Level
Memory or Fundamental Knowledge

10 CFR Part 55 Content
55.41(b)(11)

Comments
None
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A Large Break LOCA has occurred on Unit-2.
Which ONE of the following are indications of inadequate Core Cooling?

A. 21 SGis (-)360" and lowering;
22 SGis (-)145" and slowly rising.

B. PZR level is 110" and rapidly rising;
One RVLMS light is RED.

C. PZR level is 0";
21 and 23 HPSI Pumps are injecting;
All Charging Pumps are operating.

D. Subcooling on PAMS is (-)30°F and trending to (-)35°F.

Answer: D

Answer Explanation ‘

A. Incorrect-Low SG level in one SG is plausible since level is signi