ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 003G 2.4.11
Importance Rating 4.0

Reactor Coolant Pump System: Emergency Procedures/Plan: Knowledge of abnormal condition procedures
Proposed Question: Common 1

Which ONE (1) of the following is an entry condition listed in SO23-13-6, Reactor Coolant
Pump Seal Failure?

A. Controlled Bleed-Off temperature is ABOVE normal.
B. Individual seal cavity temperature is RISING during heatup.
C. Controlled Bleed-Off header pressure is LOWERING.

D. Individual seal cavity pressure is RISING during heatup.

Proposed Answer: A

Explanation:
A. Correct. As identified in SO23-13-6, Reactor Coolant Pump Seal Failure Entry Conditions.

B. Incorrect. Plausible because increasing seal cavity temperatures could be an indication of a failure,
however, this is not an Entry Condition for SO23-13-6.

C. Incorrect. Plausible because Controlled Bleed-Off header pressure increasing is an Entry
Condition for a Reactor Coolant Pump Seal Failure.

D. Incorrect. Plausible because rising seal cavity pressures could be considered an Entry Condition,
however, not during a heatup as this would be an expected condition.

Technical Reference(s) S023-13-6, Entry Conditions Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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ES-401

Learning Objective:

94469 / 94468

Question Source:

Question History:

SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

ANALYZE normal and abnormal operations of the Reactor Coolant System.

INTERPRET instrumentation and controls utilized in the Reactor Coolant
System.

Bank # 75538 (See Comments)
Modified Bank # (Note changes or attach parent)
New

Last NRC Exam SONGS 2000 (replaced Distractor B)

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 10

55.43
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet

Form ES-401-5

Comments / Reference: From S0O23-13-6 Entry Conditions Revision # 5
NUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTION S023-13-6
UNITS 2 AND 3 REVISION 5 PAGE 2 OF 10

REACTOR COOLANT PUMP SEAL FAILURE

PURPOSE

Specify actions to mitigate the effects of a degraded or
Seal, or RCP support system.

ENTRY CONDITIONS

This event is identified by one or more of the following
or indications:

failed RCP, RCP

alarms

1. Individual RCP middle, upper, and vapor seal cavity pressure

indications above or below normal.

2. Individual RCP controlled bleed-off temperature indications above

normal .,

3. Individual RCP contrelled bleed-off fiow indications above or below

normal.

4, RCP controlled bleed-off header pressure increasing on PI-0215.

5. 56B57, RCP BLEED-OFF FLOW HI/LO.
6. 56B58, RCP BLEED-OFF PRESSURE HI.
7. 56C24, RCP POO1 SEAL PRESSURE HI/LO.
8. ©56C26, RCP PO03 SEAL PRESSURE HI/LO.
9. 56028, RCP P004 SEAL PRESSURE HI/LO.
10. 56C30, RCP PO02 SEAL PRESSURE HI/LO.

Comments / Reference: SONGS Exam Bank #75538

Revision # N/A

Modified Distractor B from the following:
(1) Controlled Bleed-Off relief valve temperature constant.
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 003 K1.10
Importance Rating 3.0

Reactor Coolant Pump System: Knowledge of the physical connections and/or cause-effect relationships between the RCPs
and the following systems: RCS

Proposed Question: Common 2

Given the following conditions with the Unit in MODE 5 with loops filled:

e Reactor Coolant System (RCS) temperature is 150°F.
e Steam Generator (SG) temperature is 260°F.

e No Reactor Coolant Pumps are running.

e The Pressurizer is solid.

Which ONE (1) of the following will result if the FIRST Reactor Coolant Pump is started with
the conditions listed?

A. Excessive core lift.

B. An RCS pressure transient.
C. Excessive RCP stator temperatures.

D. Exceed RCS heatup limits.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because core lift is a concern when starting the 4" Reactor Coolant Pump,
however, in this condition the 1% RCP is being started.

B. Correct. With RCS temperature less then the temperature listed in the Pressure Temperature
Limits Report (PTLR) the Steam Generator to RCS AT must be less than 100°F. This prevents an
overpressure transient on the RCS when the RCP is started and the RCS heats up.

C. Incorrect. Plausible because RCP motor current would be high, however, starting current would
only be lowered if the RCP were started at a higher temperature.

D. Incorrect. Plausible because RCS temperature would rise, however, there is insufficient Steam
Generator mass to exceed a heatup limit.

Technical Reference(s) S023-3-1.7, L&S 2.1 Attached w/ Revision # See
S023-5-1.03, Step 6.18.7 Comments / Reference
Tech Spec LCO 3.4.7.4
S023-5-1.3, L&S 4.1 and 4.2

Page 4 of 112 Rev 0




ES-401

SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Proposed references to be provided during examination: None

Learning Objective: ~ ANALYZE normal and abnormal operations of the Reactor Coolant System.

94469

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 5, 14

55.43
Comments / Reference: From S023-3-1.7, L&S 2.1 Revision # 16
NUCLEAR ORGANIZATION OPERATING INSTRUCTION 5023317
UNITS 2 AND 3 REVISION 35 PAGE 100 OF 100

1.0

20

ATTACHMENT 18
RCP OPERATION LIMITATIONS AND SPECIFICS (Continued)

REACTOR COOLANT PUMPS (Continued)

1.23  To protect CNTMT integrity during an RCP overcurrent event coincident with a loss
of DC Control Power, the transformer breaker control power source is nomally
aligned to the opposite Unit. (Ref. 2.1.4)

1.24  The Reactivity Affecting activities in this procedure which involve only RCS
temperature changes are already encompassed by the maintenance of shutdown
margin requirements. Consequently, a Reactivity Brief is not required.

REACTOR COOLANT SYSTEM

2.1 In the first few days after entering Shutdown Cooling conditions, the Steam

Generators remain hotter than the RCS, which can cause a rapid re-pressurization
of the RC3 when starting an RCP. The T values are used as a convenient way to
obtain 5/G temperatures by converting from S/G pressure. In the case of low
pressures in the S/Gs while on Shutdown Cooling, the S/G temperatures may be
substituted for the T,z values used in Step 6.1.16 of the main bngé The values
used in the step are more conservative than those required in LCO 3 4.6,

LCS 34106, LCO 347 and LCS 34 107 (Ref. 22.1)
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SONGS Oct 2009 NRC Written Exam Worksheet

Form ES-401-5

Comments / Reference: From S0O23-5-1.3, Step 6.18.7 Revision # 32

NUCLEAR ORGAMIZATION INTEGRATED OPERATING INSTRUCTION ~ S023-5-1.3

UNITS 2 AND 3

REVISION 32 PAGE 46 OF 119

6.0 PROCEDURE (Continued) PERF. BY
6.18 Enter Mode 3

5.18.1
6182

INITIALS

Requisite step completed: 6.17

REVIEW the heatup guidelines and plotting
requirements of Attachments 8 and 10.

The remaining steps in this section may be completed concurrently or in any order.

NOTE

UNIT 2 ONLY: When the RCS is »340=F, then plant heatup rate is controlled at a
nominal 20°F/HR. (L5-4.2)

GUIDELINE

6.18.3

6.184

6.18.5

6.18.6

6.18.7

START a third RCP per S0O23-3-1.7, Section for Starting A
Reactor Coolant Pump. [LS-9.1, LS-9.13] [Mark MN/A if
already running.]

COMNTINUE plant heatup to <500+F.
Log Mode 3 entry (RCS at 350°F):

DATE TIME
If DSS or DEFAS are INOPERABLE, then Review
LCS5 33113 and 3.3.114. (Mark N/A if ATWS/DSS
and DEFAS are operable.)

INITIATE S023-5-1.3.1, Attachment for Turbine
Generator Pre-Roll Checklist.

When RCS temperature is > 400°F, then START the
4th RCP gir)s 23-3-1.7, Section for Starting a
Reactor lant Pump.
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Comments / Reference: From Tech Spec LCO 3.4.7.4

Amendment # 203

BASES (continued)

EC: Loops —MODE 4
B 344

Mote 2 requires that either of the following two conditions be

satisfied before an RCP may be started with any RCS cold [eg
termnperature less than or equal to the LTOP enable ternperatirne

specified inthe PTLR.
a.  Pressunzerwater volume is < 900, or

b, Secondary side water temperature ineach SG is < 100°

ahove each of the RCS cold 1eg temperatures.

F

atisfying the above condition will preclude a large pressure surge

in the 5 when the RCR is started.

An OPERABLE RCS loop consists of at least one OPERAELE
FCP and an 5G that is OPERABLE and has the minimum water |

lewvel specified in 5K 3.4.6.2.
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-5-1.3, L&S 4.1 and 4.2 Revision # 32

NUCLEAR ORGANIZATION INTEGRATED OPERATING INSTRUCTION  S023-5-1.3
UNITS 2 AND 3 REVISION 32 PAGE 110 OF 119
ATTACHMENT 12

3.0 SAFE SHUTDOWN OPERABILITY REQUIREMENTS

3.1 LIMIT: Exiting a 10CFR50 Appendix R Action Statement by entering a
non-applicable Mode prior to the end of the 60-day Action will allow for termination
of the compensatory measures. However, reentry into an applicable Mode without
restoring the specific component/feature to OPERABLE status will cause the Action
Statement to resume at the point in the 60-day period when it was exited.

32 LIMIT: Steam Generator Pressure Indication Channels A and B are required for
Safe Shutdown. (Tech. Spec. LCS 3.7.113-1)

33 Steam Generator Pressure Indication may still be used to meet Safe Shutdown
requirements while in bypass or tripped.

34 When requesting 1&C to make "Live" Channel A or B Steam Generator Pressure
Instruments, then any other "Live" pressure channel other than A or B will be
simulated per the 1&C procedure.

4.0 RCS HEATUP LIMITATIONS

4.1 The RCS HEATUP Administrative guideline is 50°F/hr. when Tc =70°F
(this guideline is more conservative than Tech. Spec. LCO 3.4.3 and LCS 3.4.103
limit of 60°F/hour).

42 UNIT 2 ONLY: Due to a high rate of S/G tube failure, RCS nominal heatup is
20°F/HR when the RCS is =340°F. This is based on a theory that S/G sleeve
collapse is caused by differential expansion rates between the sleeves and the
tubes. When water is trapped in this gap, it causes deformation of the sleeve with
resultant flow loss. This expansion rate is greater at higher temperatures.
Consequently, controlling the heatup rate 1o a nominal 20°F/HR when the RCS is
=340°F should reduce this failure rate. (AR 060102028)

Page 8 of 112 Rev 0




ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 004 A2.25
Importance Rating 3.8

Chemical and Volume Control System: Ability to (a) predict the impacts of the following malfunctions or operations on the
CVCS; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Uncontrolled boration or dilution

Proposed Question: Common 3

Given the following conditions:

e Unit 2 is operating in MODE 1 with all systems aligned for normal automatic control
when the following alarms are received:

e 58A04 - VCT LEVEL HI/LO.
e 58A14 - BORIC ACID PUMPS AUTO START FAILURE.
e 58A06 - BORIC ACID TO VCT FLOW HI/LO.
e All Reactor Coolant System parameters are stable at normal values.

Which ONE (1) of the following:
1.) Identifies the impact on the Chemical and Volume Control System?

2.) What action must be taken to mitigate the situation?

A. 1.) LT-0226, VCT Level Transmitter has failed high and the Boric Acid Pumps
have stopped to prevent over boration of the RCS.
2.) Place FIC-0210Y, Boron Makeup Flow Controller in MANUAL to ensure boration
remains secured.

B. 1.) LT-0226, VCT Level Transmitter has failed low and the selected Boric Acid
Pump the failed to start.
2.) Place HS-0210, Makeup Mode Selector in MANUAL to stop the uncontrolled
dilution.

C. 1.) LT-0227, VCT Level Transmitter has failed high and the Boric Acid Pumps
have stopped to prevent over boration of the RCS.
2.) Place FIC-0210Y, Boron Makeup Flow Controller in MANUAL to ensure boration
remains secured.

D. 1.) LT-0227, VCT Level Transmitter has failed low and the selected Boric Acid
Pump failed to start.
2.) Place HS-0210, Makeup Mode Selector in MANUAL to stop the uncontrolled
dilution.
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Proposed Answer: B

Explanation:

A. Incorrect. Plausible because the VCT HI / LO alarm would come in on a high failure of LT-0226
and it could be thought that a boration evolution would need to be stopped if in progress and
placing FIC-0210Y in MANUAL would prevent normal boration.

B. Correct. VCT Level transmitter LT-0226 failing low causes Auto Makeup to initiate to the VCT and
the failure of the selected Boric Acid Pump to start results in the pump failure and low flow alarms
and is an indication that the only makeup flow is a dilution.

C. Incorrect. Plausible because the VCT HI / LO alarm would come in on a high failure of LT-0227
and placing FIC-0210Y in MANUAL could prevent an advertent boration.

D. Incorrect. Plausible because the Makeup Mode Selector should be placed in MANUAL, however,
the failure of transmitter LT-0227 causes the Charging Pump suction to shift from the VCT to the
RWST.

Technical Reference(s) S023-15-58.A, 58A04 Attached w/ Revision # See
S023-15-58.A, 58A06 Comments / Reference
S023-15-58.A, 58A14
SD-S023-390, Sect 2.2.21 & Figure I-1

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Chemical and

102549 Volume Control System components.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5
Comments / Reference: From S023-15-58.A, 58A04 Revision # 10
NUCLEAR ORGANIZATION ALARM RESPONSE INSTRUCTION S023-15-58 A

UNITS 2 AND 3 REVISION 10
ATTACHMENT 2

58A04 VCT LEVEL HI/LO

PAGE 14 OF 131

APPLICABILITY PRICRITY

REFLASH | ASSOCIATED WINDOWS

Low

2(3)LSL-0226 | 2(3)MT-077 Level Switch |LO35%  |2(3)LIF0ZZ7

Modes 14 WHITE N/A NONE
INITIATING NOUN NAME SETPOINT | VALIDATION | PCSID | LINK#
DEVICE INSTRUMENT u2/U3
2(3)LSH0226 | 2(3)MT-077 Level Switch |HI80%  |2(3)LI-0226B  |L226  |686/708
High 2(3)LR-0226 1227
2(3)LI-0226A

1.0  REQUIRED ACTIONS:

1.1 Proceed to Section 2.0.

20 CORRECTIVE ACTIOMS: (Continued)

SPECIFIC CAUSES

SPECIFIC CORRECTIVE ACTIONS

LEVEL LOW

23 VCT auto level control failure
(FVCT is < 32% and no auto
makeup has occurred).

24 Loss of RCS inventory

25 LT-0226 failed low

makeup is in progress.

HS-0210, to MANUAL.

23 Manually raise VCT level per 5023-3-2.2,
Section for Manual Blended Makeup Mode.

24 KVCT level has dropped to 32%, then verify auto

241 RESTORE Pressurizer level to normal
operating band per 5023-3-1.10, Section
for Mormal Pressurizer Level Control.

242 Ifunable to maintain VCT level, then refer
to S023-13-14, Reactor Coolant Leak.

25 Consider placing Makeup Mode Selector Switch

Page 11 of 112

Rev 0
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Comments / Reference: From S023-15-58.A, 58A06 Revision # 10
NUCLEAR ORGANIZATION AlLARM RESPONSE INSTRUCTION S023-15-58 A
UNITS 2 AND 3 REVISION 10 PAGE 19 OF 131
ATTACHMENT 2

58A06 BORIC ACID TO VCT FLOW HI/LO

APPLICABILITY FPRICRITY | REFLASH | ASSOCIATED WINDOWS

Modes ALL AMBER NIA aA14
INITIATING NOUN NAME SETPOINT VALIDATION [PCSID| LINK#
DEVICE INSTRUMENT L2/U3
2(3)FSHL-0210Y | Reactor Make Up + 1 gpm of 2(3)FQ-0210Y  |F210Y | 688710
Water-Boric Acid controller
Make Up Flow setpoint
Deviation Alarm 100 sec Time

elay) [1]

1.0 EREQUIRED ACTIONS:

1.1 If unable to obtain required boric acid flow during automatic or manual operation of
2(3)FIC-210Y, then SECURE flow to prevent unplanned boration or dilution of the
Reactor Cooclant System.

2.0 CORRECTIVE ACTIONS:

SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS

NOTE: If in the manual make up mode,
then the boric acid pump has to
be manually started.

2.1 Boric Acid Pump not running 21 ENSURE that a Boric Acid Pump is running
duning make up per S023-3-2.2, Makeup
Operations.

22 2{3)FIC-0210Y, Makeup Flow 22 ENSURE 2(3)FIC-0210Y:
Controller fails to control

2(3)FV-0210Y, Boric Acid . Controller energized
Mzakeup Discharge Flow Control . AUTO is selected
Valve. . "005" s not displayed on controller

221 K"005"is displayed on the controller,
then notify the |&C Department to
reprogram the controller.

[1 Alarm is disabled when 2(3)H5-0210, Handswitch for Demin Water and Boric Acid Make Up
to the WVCT, is in the DILUTE POSITION.
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Comments / Reference: From S023-15-58.A, 58A14 Revision # 10
NUCLEAR ORGANIZATION  ALARM RESPONSE INSTRUCTION S023-15-58.A
UNITS 2 AND 3 REVISION 10 PAGE 38 OF 131
ATTACHMENT 2

58A14 BORIC ACID PUMPS AUTO START FAILURE

APPLICABILITY PRIORITY | REFLASH | ASSOCIATED WINDOWS
Modes ALL WHITE NO 5BA4G, 58AAT
INITIATING NOUN NAME SETPOINT | VALIDATION | PCSID | LINK#
DEVICE INSTRUMENT 23
2(3)PSL-0206 | 2(3)P-175 Discharge B85 PSIG NONE NMOME [696/718
697719
2(3)PSL-0208 |2(3)P-174 Discharge 85 PSIG 698/720
1.0  BEQUIRED ACTIONS:
c% 1.1 PLACE 2{3)HS-0210, Makeup Mode Selector, in MANUAL. |
1.1.1 Terminate the makeup evolution per the in-use section of 3023-3-2.2. |
20 CORRECTIVE ACTIONS:
SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS
2.1 Failure of the Selected 21 TRANSFER to the other BAMU Pump per |
BAMU Pump fo Auto Start S5023-2-19, Section for Rotation of Auxiliary |
Plant Equipment - Unit 2({3). |

3.0 ASSOCIATED BRESPONSES:
3.1 POSITION 2(3)HS-0210, Makeup Mode Selector to AUTO.

3.2 Motify the CRS/5M and the STA to review Tech. Specs. LCO 3.1.9, LCO 3.1.10, and
initiate an EDMR/LCOAR. as required.
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Comments / Reference: From SD-S023-390, Page 53 Revision # 17
MUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-S023-390
UNITS 2 AND 3 REVISION 17 PAGE 53 OF 196

PART I LETDOWM AND CHARGING
2.0 DESCRIPTION (Continued)
2.2 Components (Continued)

2.2.21  Volume Control Tank (VCT), 2(3)T-077 (Figures I[-1 & 13)
(Continued)

.10 Differential Pressure Level Instruments provide VCT, 2(3)T-077
Level Indication, 2(3)LI-0226A, Level Recorder, 2(3)LR-0226 on
2(3)CR-58, and controls for Automatic Makeup System.

.10.1 2(3)L1-0226A is also provided on Evacuation Shutdown Panel
2(3)L-042.

.10.2 Differential Pressure Level Instrument, Z2(3)LT-0227, provides a
signal to operate VCT Valves 2(3)LV-0227A, 0227B, and 0227C.
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Comments / Reference: From SD-S023-390, Figure -1 Revision # 17
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 005 K5.03
Importance Rating 2.9

Residual Heat Removal System: Knowledge of the operational implications of the following concepts as they apply to the
RHRS: Reactivity effects of RHR fill water

Proposed Question: Common 4

Given the following conditions during Refueling:

e Unit 3 is in MODE 6 with core re-load in progress.
e While filling and venting a portion of the out-of-service Shutdown Cooling Train an

inadvertent dilution occurred resulting in Cavity/RCS boron concentration lowering from
2672 ppm to 2587 ppm.

Which ONE (1) of the following describes the indications observed as a result of this dilution?
A. Slight rise in cavity level and a small rise in source range count rate.

B. Slight rise in Core Exit Thermocouple temperature and a doubling in source range
count rate.

C. Small rise in dose rates around Shutdown Cooling Equipment and a small rise in
source range count rate.

D. Small drop in dose rates around Shutdown Cooling Equipment and a doubling in
source range count rate.

Proposed Answer: A

Explanation:

A. Correct. The only level change will be associated with the amount of water added and the count
rate changes would be small given that the previously existing shutdown margin was > 5% (Keff <
.95) and the IBW would be about 105 ppm/% at BOL. There also would be no significant increase
in N-16 gamma production to cause coolant dose rates to rise.

B. Incorrect. Plausible because it could be thought that the boron change was large enough to cause
a doubling and cause an increase in nuclear heat, however, there would be no CET change until
the Reactor was at the POAH.

C. Incorrect. Plausible because it could be thought that the change in core count rate would also be
reflected in the coolant dose rate. There also would be no significant increase in N-16 gamma
production to cause coolant dose rates to rise.

D. Incorrect. Plausible because dilution of the RCS could slightly reduce RCS specific activity and it
could be thought that the boron change was large enough to cause a doubling.
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Technical Reference(s)  Operation Physics Summary, Fig 3.2-4 Attached w/ Revision # See
Tech Spec LCO 3.9.1, Bases Comments / Reference

Proposed references to be provided during examination: None

Learning Objective:  EXPLAIN how and why each of the following will change with successive equal
52680 positive reactivity insertions into a subcritical reactor: Factor by which count
rate increases.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 1,5
55.43
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Comments / Reference: From Operation Physics Summary, Fig 3.2-4 Revision # 54

FIGIRE 3.2-4
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ES-401
Comments / Reference: From Tech Spec LCO 3.9.1, Bases Amendment # 127
Boron Concentration
B 3.9.1
BASES
BACKGROUND concentrated boric acid with the water in the refueling
{continued) canal. The SDC System is in operation during refueling (see
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant
Circulation—High Water Level," and LCO 3.9.5, "Shutdown
Cooling (SDC) and Coolant Circulation—Low Water Level®) to
provide forced circulation in the RCS and assist in
maintaining the boron concentrations in the RCS, and the
refueling canal above the COLR limit.
APPLICABLE During refueling operations, the reactivity condition of the

SAFETY ANALYSES

core is consistent with the initial conditions assumed for
the boron dilution accident in the accident analysis and is
conservative for MODE 6. The boron concentration limit
specified in the COLR is based on the core reactivity at the
beginning of each fuel cycle (the end of refueling) and
includes an uncertainty allowance.

The required boron concentration and the unit refueling
procedures that demonstrate the correct fuel Toading plan
(including full core mapping) ensure the ks 0f the core
will remain < 0.95 during the refueling operation. Hence,
at least a 5% Ak/k margin of safety is established during
refueling.

During refueling, the water volumes in the spent fuel pool,
transfer pool, the transfer tube, the refueling canal, and
the reactor vessel are in direct communication with each
other. As a resuli, the soluble boron concentration is
relatively the same in each of these volumes.

The Timiting boron dilution accident analyzed occurs in -
MODE 5 (Ref. 2). A detailed discussion of this event is
provided in B 3.1.2, "SHUTDOWN MARGIN—T,,, < 200°F."

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet
Examination Outline Cross-reference: Level

Tier #

Group #

K/A #

Importance Rating

Residual Heat Removal System: Knowledge of bus power supplies to the following: RHR pumps
Proposed Question: Common 5

Given the following conditions:

e Unit 2 is at 100% power.

e Unit 3 is cooling down in MODE 4.

e 230 kV Switchyard is in a normal alignment.

e Al 4160 VAC 1E Bus voltages have lowered to 3950 V.

Form ES-401-5

RO SRO

005 K2.01

3.0

After 30 seconds has elapsed, which ONE (1) of the following is the power supply to Unit 3

Shutdown Cooling Pump 3P0167?
A. Reserve Auxiliary Transformer 2XR2 via Bus 2A06.

B. Emergency Diesel Generator 2G003 via Bus 2A06.
C. Emergency Diesel Generator 3G003 via Bus 3A06.

D. Reserve Auxiliary Transformer 3XR2 via Bus 3A06.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because the Reserve Auxiliary Transformer on the opposite Unit (2XR2) is the
Preferred Power Source, however, when a degraded voltage exists on both Units (Switchyard in a

normal alignment) this transfer would not take place.

B. Incorrect. Plausible because this power source would be available, however, it requires manual
actions by the operator including operation of 50.54.X switches in the associated Switchgear
Room. Additionally, Bus 3A06 EDG (3G003) would need to be INOPERABLE to take this action.

C. Incorrect. Plausible because had this condition lasted for longer than 110 seconds the Emergency
Diesel Generator would be the source of power, however, power to Shutdown Cooling Pump

3P016 remains on the Reserve Auxiliary Transformer.

D. Correct. This is the power supply to Shutdown Cooling Pump 3P016 until the degraded voltage

condition lasts for longer than 110 seconds.
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Technical Reference(s) SD-S023-120, Page 109 Attached w/ Revision # See
SD-S023-120, Figure 111 Comments / Reference
SD-S023-120, Page 154
S023-15-63.C, 63C05

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the operation of the Pumps, Tanks, and remotely operated Valves of
79744 the CIS, CSS, and SIS. Include the controls, function, location, and specific
features such as type, capacity, and power supplies where applicable.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content:  55.41 7,8
55.43
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Comments / Reference: From SD-S023-120, Page 109 Revision # 19
NUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-120
UMITS 2 AND 3 REVISION 19 PAGE 109 OF 181

PART Il 1E 4.16 kV AND 480 V ELECTRICAL DISTRIBUTION SYSTEM

20 DESCRIPTION (Confinued)

2.1.4 General Control Scheme

1. A description of the automatic transfer capability that exists between the
416 kV 1E buses of each Unit is discussed below. For simplicity, this
discussion covers only one load group (2A04). However, similar
operations take place on the redundant load group and the load groups
associated with the other unit.

2. Bus 2A04 is normally supplied from Reserve Auxiliary Transformer
(2XR1). If power from the Reserve Auxiliary Transformer (2XR1) to bus
2A04 is lost, the following actions take place:

3. The LOVS or SDVS (Sustained Degraded Voltage System) also sends a
signal to start Diesel Generator 2G002.

4. After the residual voltage at bus 2A04 has decayed to approximately 25%,
as detected by bus 2A04 residual voltage relays, the LOVS or SDVS
signals the Unit 3 bus tie circuit breaker 3A04-16 to close provided bus
JA04 has normal voltage and is being powerad from its respective
Reserve Auxiliary Transformer 2XR 1 or Unit Auxiliary Transformer 3XUT.

5. After 3A04-16 closes, Unit 2 bus tie circuit breaker 2A404-17 closes and
bus 2404 will be powered from Reserve Auxiliary Transformer 3XR1,
through bus 3A04.

6. If bus 3A04 is not being supplied by Reserve Auxiliary Transformer 3XR1
as detected by Reserve Auxiliary Transformer breaker (3A04-18) not
being closed or if bus 3A04 has no voltage, the transfer will not be
permitted and bus tie breaker 3A04-16 will not close. Additionally an
interlock prevents crosstie circuit breaker 3A04-16 from closing if the Unit
3 Diesel Generator (3G002) circuit breaker 3A04-13 is closed and the
Diesel Generator is supplying its designated load group. This prevents
the Diesel Generator from supplying two load groups and overloading the
Diesel Generator, since the Diesel Generator is only rated to carry the
loads associated with one load group. However, if Diesel Generator
(3G002) is paralleled with the Reserve Auxiliary Transformer (3XR1)
during a periodic load test, a LOVS or SDVS at Bus 2404 will initiate a
transfer to Bus 3A04 and the Unit 3 Diesel Generator breaker 3A04-13 will
be tripped.
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SONGS Oct 2009 NRC Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-120, Figure IlI-1

Revision # 19

TO SWITCHYARD

FIGURE Ill-1: 1E 4.16 KV ELECTRICAL DISTRIBUTION SYSTEM
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Form ES-401-5

Comments / Reference: From SD-S023-120, Figure II-1 Revision # 19
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Comments / Reference: From SD-S023-120, Page 154 Revision # 19

PART Il 1E 4.16 kV AND 480 V ELECTRICAL DISTRIBUTION SYSTEM
3.0  OPERATIONS {Continued)

3.3.6 Cross-Tie to the Opposite Unit's Diesel Generator (Continued)

7. In this condition, to establish the cross-tie connection between bus 2A04
and bus 3A04, an operator must manually select 2HV-5054XA1 and 2HS-
5054XB1 at Exposure Fire [solation Panel 2L412 in the Unit 2 1E
switchgear room at El. 50' to the *50 54X position. In the Unit 3 1E
switchgear room, the operator must also manually select 3HS-5054XA1
and 3H5-5454XB1 at Exposure Fire Isolation Panel 3L412 fo the “50_ 54X"
position.

8. The following functions are achieved upon placing the 2HS-5054XA1,
3HS-5454XB 1, 3HS-53054XA1, and 3H5-5054SB1 in the “50.54X"
position:
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Comments / Reference: From S023-15-63.C, 63C05 Revision # 8
NUCLEAR ORGANIZATION ANNUNCIATOR RESPONSE INSTRUCTION S02-15-R3.C
UNIT 2 REVISION 8 PAGE 14 OF 136

ATTACHMENT 2

63C05 2A06 VOLTAGE LO

APPLICABILITY PRIORITY REFLASH ASSOCIATED WINDOWS
Modes ALL RED [1] N/A b3C15, B63C21, 63CZ5,
b3C28, B3C35
INITIATING MOUN NAME SETPOINT | VALIDATION | PCS ID LINK #
DEVICE INSTRUMENT
127 Device |Undervoltage Device N/A ZEI-1641 EY8183 1704

1.0 REQUIRED ACTTONS:

1.1 Motify the Unit 2 CRS/CO of the low voltage alarm.
1.2 Verify voltage indication and perform the following:
1.2.1 1f 2A06 Control Room voltage indication is lost, and loads
are still operating, then a C-A Phase PT failure may have
occurred. (AR 031000894-2)
VOLTAGE IS > 4154 |

1.2.2 Locally inspect 2A0617 (PT Cubicle) for any Degraded Voltage
Relays (127D-1, 2, 3 & 4) tripped (light ILLUMINATED).

.1 Notify the CRS/SM and the STA to review Tech. Spec.
LCO 3.3.7, and INITIATE corrective actions, as required.

.2 Notify Electrical Test Department.
VOLTAGE IS > 3796 and < 4154

NOTE

When the Diesel Generator Output breaker is closed, then the SOVS (Sustained
Degraded Voltage Signal) circuitry is defeated. If the Diesel Generator is in
parallel with the preferred power source and confirmed degraded voltage
condition exists, then the Diesel Generator Output breaker must be opened to
allow the SDVS timing relays to auto sequence (110 * 22 sec.) to protect Class
1E equipment.

1.2.3 Degraded Grid Voltage condition exists. (110 £ 22 second
timer starts when the alarm annunciates.)

.1 Unload the Diesel Generator.

.2  ENSURE OPEN Diesel Generator Qutput Breaker ZADG13.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 006 K5.07
Importance Rating 2.7

Emergency Core Cooling System: Knowledge of the operational implications of the following concepts as they apply to
ECCS: Expected temperature levels in various locations of the RCS due to various plant conditions

Proposed Question: Common 6

Given the following conditions:

e A Large Break Loss of Coolant Accident (LOCA) has occurred.
e The break location is a Reactor Coolant System Hot Leg.

Which ONE (1) of the following would be the result if the steps of SO23-12-11, EOI
Supporting Attachments, Attachment 11, Simultaneous Hot/Cold Leg Injection were
performed immediately following the LOCA diagnosis?

A. Inadequate core cooling due to the loss of Safety Injection flow out the break.

B. Safety Injection flow through the core would be stopped.
C. Boration flow would be inadequate to maintain core SHUTDOWN MARGIN.

D. High Pressure Safety Injection Pumps would reach run out conditions.

Proposed Answer: A

Explanation:

A. Correct. Failure to wait two hours prior to initiating Simultaneous Hot/Cold Leg Injection would
result in an Inadequate Core Cooling situation. This is due to the fluid injected at the Hot Leg
getting entrained in the steam leaving the break in the early period of the LOCA.

B. Incorrect. Plausible because Safety Injection flow from the Hot Leg would be impeded due to
steam leaving the core area, however, Cold Leg flow would still be ensured.

C. Incorrect. Plausible because performing Attachment 11 would result in effectively reducing the
boration rate, however, boration flow would still exceed the minimum required to maintain SDM.

D. Incorrect. Plausible because under certain core conditions the HPSI Pumps can exceed runout.
Attachment 11, Simultaneous Hot/Cold Leg Injection controls the flow rate through the Cold and
Hot Leg Injection Valves to prevent this condition from occurring. This issue is addressed in
S023-12-11, Attachment 13.

Technical Reference(s) S023-14-11, Attachment 11, Step 1a Bases Attached w/ Revision # See
S023-12-11, Attachment 11, Step 3 Caution Comments / Reference
S023-14-11, Attachment 13, Bases
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Proposed references to be provided during examination: None

Learning Objective:  Per the LOCA procedure S023-12-3 DESCRIBE: The basis for each step,

54933 caution or note.

Question Source: Bank # 75372
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5,10
55.43
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Comments / Reference: From S0O23-14-11, Attachment 11, Step 1a Bases Revision # 2

NUCLEAR ORGANIZATION EOI SUPPORT DOCUMENT S023-14-11
UNITS 2 AND 3 REVISION 2 PAGE 108 OF 250
ATTACHMENT 1

EOI SUPPORTING ATTACHMENTS BASES AND DEVIATIONS JUSTIFICATION

EQI STEP BASES

4.0 BASES DESCREIPTION (Continued)

4.14 ATTACHMENT 11, SIMULTANEQUS HOT / COLD LEG INJECTION

Simultaneous injection into both hot and cold legs is used as a flushing mechanism to prevent
the precipitation of Boric Acid in the Reactor Vessel.

Due to plant specific Safety Injection flow instrument design features, and Safety Injection
system design features, there are four different Hot/Cold Leg Injection flowpaths within this

attachment. These four flowpaths can be defined by the existing RCS pressure and the number
of HPSI pumps that are operating. These flowpaths are:

1) Two HPSI pumps are operating and RCS pressure is greater than 500 PSIA
2) Two HPSI pumps are operating and RCS pressure is 500 PSIA or less

3) One HPSI pump is operating and RCS pressure is greater than 500 PSIA
4) One HPSI pump is operating and RCS pressure is 500 PSIA or less.

Injecting to both sides of the Reactor Vessel ensures that fluid from the Reactor Vessel (where
the Boric Acid is being concentrated) flows out of the break regardless of the break location and
is replenished with a dilute solution of borated water from the other side of the Reactor Vessel.

More than 2 hours and less than 4 hours must have elapsed following SIAS initiation to initiate
this attachment, as directed by FS-25, MONITOR Need for Simultaneous Hot/Cold Leg
Injection. The realignment to hot/cold leg injection is unnecessary, and you will not even be
directed to this attachment, if entry into SDC is expected prior to 4 hour after SIAS initiation.

Step 1a.: Verifies at least 2 hours have elapsed since SIAS actuation. Prior to 2 hours, the
fluid injected into the hot leg may be entrained in the steam being released from the break and
possibly diverted from reaching the Reactor Vessel. After 2 hours, Core decay heat has
dropped sufficiently such that there is insufficient steam velocity to entrain the fluid being
injected into the hot leg. The action is taken no later than 4 hours after SIAS in order to ensure
that the buildup of Boric Acid is terminated well before the potential for boron precipitation
OCCUrs.
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Comments / Reference: From S0O23-12-11, Attachment 11, Step 3 Caution Revision # 6

NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION S023-12-11 ISS 2
UNITS 2 AND 3 REVISION 6 PAGE 146 OF 278
ATTACHMENT 11
EOI SUPPORTING ATTACHMENTS
SIMULTANEOUS HOT / COLD LEG INJECTION

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

1 VERIFY Entry Conditions:

a. ENSURE time elapsed from SIAS
actuation
= greater than 2 hours.

b. WVERIFY F5-7, VERIFY Sl Throttle/Stop b, IF F5-7, VERIFY Sl Throttle/Stop Criteria
Criteria = NOT satisfied. - met,

OR

IF Injection valves THROTTLED to maintain
Sl Throttle/Stop criteria,

THEN EXIT this attachment.

2 ENSURE sDC Valves Closed:

a. ENSURE SDC To LPS! Pump Suction
Isolation valves — closed:

HW-9337
HV-9377
HV-9339
HY-2378.

CAUTION

An operating HPSI Pump flow in excess of 910 GPM per pump may exceed pump run-out.

3 VERIFY HPSI Operability:

a. VERIFY both trains of HPSI = operating. a. GO TO step 11.
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Comments / Reference: From S0O23-14-11, Attachment 13, Bases Revision # 2
NUCLEAR ORGANIZATION EQI SUPPORT DOCUMENT S0O23-14-11
UNITS 2 AND 3 REVISION 2 PAGE 111 OF 250

ATTACHMENT 1

EOI SUPFORTING ATTACHMENTS BASES AND DEVIATIONS JUSTIFICATION
EOQI STEP BASES

4.0 BASES DESCREIPTION (Continued)

4,15 ATTACHMENT 12, MINIMUM REQUIRED S| FLOWRATES DURING COLD LEG INJECTION

This attachment shows the minimum required HPSI flow per injection path and the minimum
required total LPSI flowrate that will ensure the system design basis is met during the Cold Leg
Injection mode. The table was done per injection point to better match Control Board
indications. (LPSI flow is measured at pump discharge common header.)

As a minimum, one HPSI Train (one HPSI Pump and its four injection valves), and one LPSI
Train (one LPSI Pump and two injection valves), operating are required to meet the system
design basis.

Worst case single failure analysis has shown that for a small break LOCA, loss of one
Emergency Diesel Generator (EDG) is most limiting. With the failure of one EDG, the plant will
lose one HPSI pump, one LPSI pump and two LPSI injection valves. Thus, LPSI is injecting to
two legs and HPSI is injecting to four legs. The assumption is made that the break is on the
discharge piping of one RCP with an open injection path. Total flow to the Core is
approximately 75% of total HPSI and approximately 50% of total LPSI.

During a RAS Actuation the LPSI pumps are secured. A single HPSI pump will meet the decay
heat removal requirements at the start of recirculation.

The table was developed using the best estimate values for Sl flow provided by CE. These
values were placed on a spreadsheet and scales changed to provide values in 50 PSI
increments. The wider range give operators more data points to evaluate expected S flow.

A comparison has been made between this new S1 flow table and the similar table in the FSAR.
The Sl flow table in the EOI is conservative at each point to UFSAR table 6.3-5. (Ref. 2.1.3)

4.16 ATTACHMENT 13, MINIMUM REQUIRED HPSI FLOWRATES DURING HOT/ COLD LEG
INJECTION

This table is to be used during the Simultaneous Hot/Cold Leg Injection Mode as part of
post-LOCA long-term cooling. The table provides the flow required two hours post-LOCA for
Core flushing to avoid the precipitation of boric acid in the Core. Additional considerations are
the decay heat two hours post-LOCA and a maximum indicated flow of 910 GPM per pump to
avoid pump runout.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 007 K4.01
Importance Rating 3.3

Pressurizer Relief / Quench Tank System: Knowledge of the PRTS design feature(s) and/or interlock(s) which provide for the
following: Quench tank cooling

Proposed Question: Common 7

Given the following condition:
e Annunciator 50A21 - QUENCH TANK TEMP HI has just alarmed.
Which ONE (1) of the following alignments is used to cool the Quench Tank?
The Quench Tank is...
A. drained to the Reactor Coolant Drain Tank and refilled with Primary Makeup Water.

B. vented to the Waste Gas System while the contents cool to ambient temperature.
C. drained to the Containment Sump and refilled with Primary Makeup Water.

D. vented and drained to the Radwaste Primary Tank using the Reactor Coolant Drain
Tank Pumps.

Proposed Answer: A

Explanation:

A. Correct. This is the guidance provided in Annunciator Response Procedure 50A21. There is no
internal method used to cool the Quench Tank.

B. Incorrect. Plausible because this is the required action to address a high Quench Tank pressure,
however, a high temperature requires drain and refill of the Quench Tank.

C. Incorrect. Plausible because the Primary Makeup Water Pump is used, however, the effluent is
directed to the Reactor Coolant Drain Tank vice Containment Sump.

D. Incorrect. Plausible because this is where the coolant is pumped from the Reactor Coolant Drain
Tank, however, this does not address the high temperature and cooling of the Quench Tank.

Technical Reference(s) S023-15-50.A1, 50A21 Attached w/ Revision # See
SD-S023-360, Figure I-6 Comments / Reference
SD-S023-650, Figure 1

Proposed references to be provided during examination: None
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Learning Obijective:
94467 | 94465

Question Source:

Question History:

SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

DESCRIBE the configuration and operational characteristics of the Reactor
Coolant System components.

IDENTIFY Reactor Coolant System flowpaths, components and locations
including being able to draw and label system diagrams.

Bank # 127252
Modified Bank # (Note changes or attach parent)
New

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 3, 10

55.43
Comments / Reference: From S0O23-15-50.A1, 50A21 Revision # 8
NUCLEAR ORGANIZATION ALARM RESPONSE INSTRUCTION 5023155041
UNITS 2 AND 3 REVISION 8 PAGE 48 OF 64
ATTACHMENT 2

50A21 QUENCH TANK TEMP HI

AFPLICABILITY PRIORITY | REFLASH | ASSOCIATED WINDOWS
Modes 14 WHITE NIA 5DA31
INITIATING NOUN NAME SETPOIMT | WALIDATION | PCSID | LINK#
DEVICE INSTRUMENT 2/u3
2(3)TSH-0116 | Quench Tank 200=F 2(3)TI-0116 T116 631/653
Temperature High

1.0  REQUIRED ACTIONS:

1.1 Cool the Quench Tank by concurrently Draining the Quench Tank to the RCOT
through HY-9101, and Making Up through S2(3)1901MU321.

1.1.1

Control Quench Tank pressure by Venting the Quench Tank to the
Waste Gas System through 2(3)HYV-9100.
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Revision # 17

Comments / Reference: From SD-S023-360, Figure -6
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Comments / Reference: From SD-S023-650, Figure 1 Revision # 12
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 008 A2.04
Importance Rating 3.3

Component Cooling Water System: Ability to (a) predict the impacts of the following malfunctions or operations on the
CCWS; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: PRMS alarm

Proposed Question: Common 8

Given the following conditions on Unit 2:

e All systems on both Units are aligned for normal MODE 1 conditions.
e Annunciator 57C50 - PROCESS/EFFLUENT/AREA RADIATION HI has alarmed from
high radiation on 2RE-7819, CCW Non-Critical Loop Radiation Monitor.

Which ONE (1) of the following:
1.) Identifies a possible cause for the alarm?

2.) What action will be taken to mitigate the situation?

A. 1.) Waste Gas Compressor leakage into the Component Cooling Water System.
2.) Swap Waste Gas Compressors and isolate the CCW supply and return valves
to the Waste Gas Compressors.

B. 1.) Radwaste Condensate Return Sample Cooler leakage into the Component
Cooling Water System.
2.) Have Chemistry secure any sampling through the Radwaste Condensate
Return Sample Cooler.

C. 1.) Control Element Drive Mechanism Cooler E404 leakage into the Component
Cooling Water System.
2.) Shift Control Element Drive Mechanism Cooling Fans and isolate the CCW
supply and return to E404.

D. 1.) Letdown Heat Exchanger leakage into the Component Cooling Water System.
2.) Secure Letdown and Charging and isolate the CCW supply and return to the
Letdown Heat Exchanger.

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible because a Waste Gas Compressor can leak into CCW and the isolation
actions are correct, however, the compressors are normally aligned to Unit 3 Non-Critical Loop.

B. Incorrect. Plausible because the Radwaste Condensate Return Sample Cooler can leak into CCW
and the isolation actions are correct, however, the Radwaste Condensate Return Sample Cooler is
normally aligned to Unit 3 Non-Critical Loop.

C. Incorrect. Plausible because E404 is supplied by the Unit 2 Non-Critical Loop and the isolation
actions are correct, however, the cooler is a CCW to low pressure air heat exchanger and could
not leak into the CCW System.

D. Correct. The Letdown Heat Exchanger is a viable source based on pressure and activity potential
and the actions are correct per SO23-13-7.

Technical Reference(s) S023-13-7, Step 9 Attached w/ Revision # See
SD-S023-400, Figures 3 & 4 Comments / Reference
SD-S023-400, Page 10

Proposed references to be provided during examination: None

Learning Objective: EXPLAIN the interfaces between the CCW System and other plant systems.

81027 /81030 ANALYZE normal and abnormal operations of the CCW System.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 10
55.43
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Form ES-401-5

Comments / Reference: From S023-13-7, Step 9 Revision # 13

NUCLEAR ORGANIZATION
UNITS 2 AND 3

ABNORMAL OPERATING INSTRUCTION 5023-13-7
REVISION 13

PAGE 16 OF 110

LOSS OF COMPONENT COOLING WATER (CCW)/SALTWATER COOLING (SWC)

OPERATOR ACTIONS

ACTION/EXPECTED RESPONSE

9 CCW High Activity

] a. NOTIFY the 70' HP Contrel Point.

b. CHECK system parameters:

O .
|| [ ]
|l .

At
|l .
|l ]
|| [ ]
O [

CCW return temperatures

CCW flow rates

Pipe radiation levels (with
hand-held radiation detector)

possible leak locations:

E-062, Letdown Heat Exchanger
TI-6295 and FI1-6294 (Loop A)
TI-6389 and FI-6388 (Loop B)

Shutdown Cooling Heat
Exchangers

TI-6332 and
2(3)FISL-6331 (ME-003)
TI-6251 and
2(3)FISL-6250 (ME-004)

Spent Fuel Pool Heat
Exchangers

T1-6248 and FI-6297 (ME-005)
TI-6304 and FI-6296 (ME-006)

AX-7546, Radwaste Condensate
Return sample cooler

] c. MONITOR RIC-7819, CCW Process
Radiation Monitor, for leakage

trend.

] d. DETERMINE the source of the
activity.

|| 1) ISOLATE the leak

|l 2)

INITIATE necessary repairs.

[0 e. GO TO Step 19.

RESPONSE NOT OBTAINED

1 d. EVALUATE the magnitude of leakage
and activity per 5023-13-14.
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Comments / Reference: From SD-S023-400, Figure 3 Revision # 18
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Comments / Reference: From SD-S023-400, Figure 4 Revision # 18
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Comments / Reference: From SD-S023-400, Page 10 Revision # 18
NUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-400
UNITS 2 AND 3 REVISION 18 PAGE 10 OF 70

2.0 DESCRIPTION (Continued)

2.1 Main Flow Paths (See Figure 1) (Continued)

.3.5 In summary, a single failure of a Surge Tank Normal Makeup
Water Valve could result in overpressurizing both trains of
CCH.

.4 A Process Radiation Monitor is installed to detect leakage of
radicactive fluid into the Component Cooling Water System.

4.1 The radiation monitor monitors the radiation level of the
cooling water in the return header of the Non-Critical Loop.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 008 G 2.4.46
Importance Rating 4.2

Component Cooling Water System: Emergency Procedures/Plan: Ability to verify that the alarms are consistent with plant
conditions

Proposed Question: Common 9

Given the following conditions with both Units operating at 100% power:

e Annunciator 64A26 - CCW SURGE TANK TRAIN A LEVEL HI/LO is in alarm on both
Units.

e The following Component Cooling Water (CCW) parameters are reported:

e Unit 2 Train A Loop CCW Pump discharge pressure is 118 psig and CCW Surge
Tank level is lowering.

e Unit 3 Train A Loop CCW Pump discharge pressure is 113 psig and CCW Surge
Tank level is rising.

Which ONE (1) of the following would cause these alarms and indications?

A. Unit 2 and Unit 3 Train A CCW loops are cross-connected via Post Accident
Cleanup Unit E370.

B. Unit 2 and Unit 3 Train A CCW loops are cross-connected via Emergency Chiller
E336.

C. Unit 2 CCW Surge Tank fill valve is closed with a tube leak in the Unit 3 Letdown
Heat Exchanger.

D. Unit 3 CCW Surge Tank fill valve is closed with a tube leak in the Unit 2 Letdown
Heat Exchanger.

Proposed Answer: B
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Explanation:

A. Incorrect. Plausible because it may be thought that the Spent Fuel Building CCW loads are
common and may be swapped between Units similar to the Emergency Chiller, however, E370 is a
Unit specific Train A load.

B. Correct. Emergency Chiller E336 can be supplied from either Unit 2 or Unit 3 Train A CCW.
There are no check valves and inter-unit leakage is a real potential.

C. Incorrect. Plausible because the pressure difference across the Unit 3 Letdown Heat Exchanger
would cause a leak into CCW and Unit 3 level would rise, however, the fill valve being closed does
not by itself explain Unit 2 level lowering.

D. Incorrect. Plausible because with or without a leak in the Letdown Heat Exchanger, the pressures
listed would drive flow to the Unit 3 side causing the level transients described, however no cross-
tie path is provided to explain this.

Technical Reference(s) S023-13-7, Step 11a Attached w/ Revision # See
S023-2-17.1, Attachment 1 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of CCW System
81028 / 81030 components.
ANALYZE normal and abnormal operations of the CCW System.

Question Source: Bank # 135049
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 7,10
55.43
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Comments / Reference: From S023-13-7, Step 11a Revision # 13
MUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTION 5023-13-7

UNITS 2 AND 3

11

0 a.

1 d.

REVISION 13

PAGE 18 OF 110

LOSS OF COMPONENT COOLING WATER (CCW)/SALTWATER COOLING (SWC)

OPERATOR ACTIONS

ACTION/EXPECTED RESPONSE

Cross Unit CCW Leakage

VERIFY Emergency Chillers CCW
Supply and Return Valves - NOT
recently realigned.

VERIFY Unit 3 supplying Unit 2
and 3 Noncritical Loops in
Radwaste.

1) ENSURE CLOSED SA1203MU100,
Radwaste Return Header Unit
Crosstie.

2) ENSURE CLOSED SAl203MU002,
Radwaste Return Header Unit
Crosstie.

REQUEST Maintenance Engineering
to evaluate cause of cross-Unit
leakage.

GO TO Step 19.

RESPONSE NOT OBTAINED

. ENSURE Emergency Chillers CCW

Supply and Return Valves are
aligned correctly per S023-2-17,
Attachment for Transferring
Emergency Chiller E-335 and/or
E-336 CCW Supply.

. ENSURE Unit 2 and 3 Noncritical

Loops in Radwaste are aligned
correctly for current plant
conditions.
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Comments / Reference: From S023-2-17.1, Attachment 1 Revision # 15
MUCLEAR ORGAMIZATION OPERATING INSTRUCTIOMN S0E3-2-17 1
LIMITS 2 AMND 3 RE1SI0N 16 FAGEY OF 1149
ATTACHMEMT 1

20 PROCEDURE (Caontinued)

MUKMBER OF RECQUIRED IMITIALS
STEF  COMPOMENT MOLIY MAME NOTE POSITION  PERF/IMD WER

217  SDC HX ME-D04

N 2(IHCNBL4E Shutdown Cooling Train A LOCKED (&)
Heat Exchanger MEDD4 CCWY 730 (790
Supply Throttle Yalve TURMS OPEM
Cv
2 2AH-BA01 shutdown Coaling Train A
Heat Exchanger ME-O04 COWW CLOSED/
Return Isolation Vake 1] CPEN
3 M4, 2(AHWES01 AutoMlanual
Fositioner [LS27] AUTO
A SAARNTMRTTT Shutdown Cooling Train A,
Hx ME-004 CCW Return 1o
H%-B501 Inst Air Supply
Block Valve CPEN
218  Post Accident Cleanup Unit ME 370
N S2(3N203MUDES  Fuel Handling Bldg Train LOCKED (&)
A PACL ME-370 CCW Return 210 (2
Throttle Walve TURMS OPEN
Cv
2 S2(AN 2030015 Fuel Handling Bldg Train
A PACL ME-Z70 COW Supply LOCKED (A)
| solation Yalve CPEN
3 S2(3N203MUDEY  Fuel Handling Bldg Train A
FACU ME-370 CCWY Return LOCKED (&)
| solation Yalve CPEN
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 010 K3.02
Importance Rating 4.0

Pressurizer Pressure Control System: Knowledge of the effect that a loss or malfunction of the PZR PCS will have on the
following: RPS

Proposed Question: Common 10

Given the following conditions at 100% power:

e HS-0100A, Pressurizer Pressure Channel Select Switch is selected to Channel X.
e PT-0100X, Pressurizer Pressure Control System pressure transmitter has failed low.

Assuming no operator actions, which ONE (1) of the following identifies the FIRST Reactor
Protection System trip that will be actuated?

A. Low Departure from Nuclear Boiling Ratio.

B. High Pressurizer Pressure.
C. High Local Power Density.

D. Low Pressurizer Pressure.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because a low Pressurizer pressure is associated with a low DNBR, however,
when this pressure transmitter fails low it turns all Heaters on and Pressurizer pressure will rise.

B. Correct. Failing this transmitter low energizes all Pressurizer Heaters, raising pressure until the
high pressure trip setpoint is reached.

C. Incorrect. Plausible because low DNBR and high Local Power Density (LPD) trips are generated
by Core Protection Calculators which have inputs including pressurizer pressure, however,
pressure only affects DNBR trip setpoint, not LPD.

D. Incorrect. Plausible if thought that the pressure transmitter failing low would cause a low
Pressurizer pressure trip.

Technical Reference(s) SD-S023-360, Figure IlI-5 Attached w/ Revision # See
S023-S023-710, Figures 1 & 8 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE the response of the Plant Protection System to failures and alarms,
56622 including possible causes, effects on the system or overall plant, and operator
actions to mitigate the effects.

Question Source: Bank # 128108
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-360, Figure IlI-5 Revision # 17
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Comments / Reference: From SD-S023-710, Figure 8 Revision # 7
GEMERATE PLANAR
RADIAL PEAKING AT POWER LEVEL
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Comments / Reference: From SD-S023-710, Figure 1 Revision # 7
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 012 K2.01
Importance Rating 3.3

Reactor Protection System: Knowledge of bus power supplies to the following: RPS channels, components, and
interconnections

Proposed Question: Common 11

Given the following conditions:

e Unit 2 is at 100% power.
e Pressurizer Level Control is selected to Channel X.
e Pressurizer Pressure Control is selected to Channel X.

If Vital 120 VAC Instrument Bus 2Y02 is deenergized, which ONE (1) of the following occurs?
A. All Pressurizer Control and Backup Heaters energize.

B. A Reactor trip will occur.
C. All three (3) Charging Pumps automatically start.

D. Control Element Assembly Calculator #1 fails.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because all Pressurizer Heaters will energize upon a loss of Vital 120 VAC
Instrument Bus 2Y01 with Channel X in service.

B. Incorrect. Plausible because a Core Protection Calculator Auxiliary Trip will generate a Reactor
trip, however, two channels are required. Only Channel B trips on the loss of Instrument Bus 2Y02.

C. Incorrect. Plausible because all Charging Pumps will start upon a loss of Vital 120 VAC Instrument
Bus 2Y01 with Channel X in service.

D. Correct. Loss of Vital 120 VAC Instrument Bus 2Y02 will cause Control Element Assembly
Calculator #1 failure.

Technical Reference(s) S023-13-18, Attachment 2 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Page 51 of 112 Rev 0



ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Learning Objective: DESCRIBE the operation of Pressurizer Level Control System components,
56418 instrumentation, controls and alarms including function, location, interlocks,
capacity and power supplies where applicable.

Question Source: Bank # 127140
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2006

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 7,10
55.43
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Comments / Reference: From S023-13-18, Attachment 2 Revision # 8
NUCLEAR ORGANIZATION ABNORMAL OPERATIMNG INSTRUCTION S023-13-18
UNITS 2 AND 3 REVISION & PAGE 20 OF 33

ATTACHMENT 2

2.0 PROCEDURE (Continued)
2.2  EFFECTS AND ACTIONS ON LOSS OF VITAL BUS Y02. (Continued)

AFFECTED EQUIPMENT INDICATIONS AND ASSOCIATED ACTIONS

.7 Atmospheric Dump ® HV-B421, Atmospheric Dump Valve, FAILS CLOSED.
Valve/Controller: HV-8421, Atmospheric Dump Valve, may be
HV-8421/PIC-8421-2 operated locally.

.8  Atmospheric Dump ® HV-5419, Atmospheric Dump Valve, will Tose its
Valve/Controller: Pressure input but can be operated from the
HV-8419/PIC-8419-1 Controller in MANUAL using PIC-8419-1,

.9 EFAS Trip Paths 2 & 4| ® Valves Open.

Valves: ® The affected Unit is in a 4 hour Action

Statement (Tech. Spec. LCO 3.7.5) since these

HV-4712 valves will not close on a MSIS signal.

HV-4705
HV-4715
HV-4731
HV-4716

.10 Status indicating ® [Extinguished (Control Room and Hallway
lamps for both RPS indication).
(RTCB) Status Panels

.11 RX Trip Paths 1 and 2 |0 INITIATE local verification that RTCBs 1, 2, 5,
Actuated and 6 are OPEN.

INITIATE Tocal verification that RTCBs 3, 4, 7
and 8 are CLOSED.

.12 Channel B CPC ® Tripped.
.13 CEAC 1 ® Failed.
.14 PPS HI Log Power ® Tripped.
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Comments / Reference: From S023-13-18, Attachment 2 Revision # 8
NUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTION S023-13-18
UNITS 2 AND 3 REVISION 8 PAGE 19 OF 33

ATTACHMENT 2

LOSS OF VITAL BUS Y02

CONTINUOUS USE
1.0 PREREQUISITES
None.
2.0 PROCEDURE

2.1 Review Tech. Spec. impacted LCO 3.4.9.b, 3.8.1, 3.8.2, 3.8.3, 3.8.7,
3.8.9 and 3.7.5.

2.2 EFFECTS AND ACTIONS ON LOSS OF VITAL BUS YO2.

£.2.1 Perform the following:
AFFECTED EQUIPMENT INDICATIONS AND ASSOCIATED ACTIONS
.1 PPS B status lights [0 VERIFY protection system bistables NOT TRIPPED
extinguished on PPS Channels A and C ROMs.
.2  Channels 1-4 Red [0 VERIFY all ESFAS function lights EXTINGUISHED
ESFAS Function Tights on PPS Channels A, B, C, & D ROMs. [1]

along the bottom of
the ROM extinguished.

.3  Channel B Lumigraphs [l VERIFY Safety Channel indications providing

on CR56 extinguished input to PP5S Channels A, C, and D do not
indicate that a Plant Protection Trip Setpoint
has been exceeded.

.4  Charging Pumps P-190, [0 Operate Charging Pumps as necessary to control |
é§% P-191, and P-192. PZR Tevel.
_.5 PIR Pressure and [0 ENSURE PZR Level Channel X is SELECTED.
Level Controf O If LIC-0110 is selected to setpoint LS2, then
éﬁ% transfer Pressurizer level setpoint to LS1 per

5023-3-1.10, Attachment for Transferring
Pressurizer Level and Pressure Controls.

OO0 If an ACTUAL Pressurizer LO-LO Tevel exists,
then ENSURE all heaters DE-ENERGIZED.
(AR 020900184)

.6 Vital Bus Inverter [0 ENSURE S023-8-17, Attachment for Re-energizing

Y002 de-energized Yital Bus Y02 from the Alternate Source, in
progress. (Tech. Spec. LCO 3.8.7 and
LCO 3.8.9)
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 013 K6.01
Importance Rating 2.7

Engineered Safety Features Actuation System: Knowledge of the effect of a loss or malfunction on the following will have on
the ESFAS: Sensors and detectors

Proposed Question: Common 12

Given the following conditions:

e Unit2isin MODE 1.
e PT-351A, Containment Narrow Range Pressure Transmitter has failed HIGH.

Which ONE (1) of the following describes the effects on the Plant Protective System if a
second Containment Narrow Range Pressure Transmitter failed high?

A. CIAS only actuates.

B. CIAS, SIAS and CSAS actuate.
C. CIAS, SIAS and CCAS actuate.

D. CIAS, SIAS, CSAS and CCAS actuate.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because it could be thought that only low Pressurizer Pressure actuated SIAS
and that CCAS and CSAS actuation require SIAS actuation.

B. Incorrect. Plausible because it could be thought that with high Containment pressure and SIAS
that CSAS would actuate and that the CCAS required a 2/4 signal from the wide range
Containment pressure transmitters.

C. Correct. SIAS and CIAS will actuate on 2/4 narrow range Containment pressures at the high
setpoint and when SIAS actuates then CCAS will actuate.

D. Incorrect. Plausible because it could be thought that with a failed high Containment pressure and
SIAS, that CSAS and CCAS also would actuate however CSAS requires 2/4 from the wide range
Containment pressure transmitters.

Technical Reference(s) SD-S023-720, Figure 1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE the operation of the Plant Protection System components and
56627 instrumentation, including function, location, design basis, interlocks, setpoints,
special features and power supplies, where applicable.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-720, Figure 1

Revision # 8
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Comments / Reference: From SD-S023-720, Figure 1

Revision # 8
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 022 A1.04
Importance Rating 3.2

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

Proposed Question: Common 13

Given the following conditions:

e Unit2isin MODE 1.

e Train A Component Cooling Water System is in service with Train B Component
Cooling Water System in standby.

Which ONE (1) of the following describes the normal flowpath alignment of Component
Cooling Water (CCW) to the Containment Emergency Cooling Units (ECU)?

A. Train A ECU CCW Supply and Return Valves are open.
Train B ECU CCW Supply and Return Valves are open.

B. Train A ECU CCW Supply and Return Valves are open.
Train B ECU CCW Supply and Return Valves are closed.

C. Train A ECU CCW Supply Valves and Return Valves are open.
Train B ECU CCW Supply Valves are open and Return Valves are closed.

D. Train A ECU CCW Supply Valves are open and Return Valves are closed.
Train B ECU CCW Supply Valves are open and Return Valves are closed.

Proposed Answer: A

Explanation:

A. Correct. This is the correct lineup for ECU cooling water flow when in MODE 1 with one Train of
Component Cooling Water in operation. Supply and Return Valves on both Trains are open with
CCW flow through the two (2) Train A ECUs.

B. Incorrect. Plausible because Train B CCW is in standby, however, at a minimum the Train B Inlet
Valves would be open per L&S 5.7.

C. Incorrect. Plausible because the Train A alignment is correct, however, with the Unit in MODE 1
the Train B ECU return valves would also be open.

D. Incorrect. Plausible because the Supply Valves are open and that is required, however, without a
Shutdown Cooling Heat Exchanger aligned Train A CCW flow requirements would not be met.
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Technical Reference(s) S023-2-17, Section 6.1 Attached w/ Revision # See
S023-2-17, L&S 2.18 and 5.7 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of CCW System
81028 components.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 10
55.43
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Comments / Reference: From S0O23-2-17, Section 6.1 Revision # 27
MLUCLEAR ORGAMNI ZATION OPERATING INSTRUCTIOMN SCE3-2-17
UMITE2 AMD 3 REYSION 27 PAGE R OF 107

B.0 FPROCEDURE
6.1 CCW ECU ReturniSDCHX Qutlet Valves Preferred Alignment

INFORMATION USE

B.1.1 Change alignments in a seguence that maintains CCWYW flows within
Iimits%hetween 5000 gpm and 16,000 gpm) and ends with the
preferred alignment as listed below: (AR 040101606, 060300045) |

I
@ A When Shutdown Cooling is in service, then changes in CCWflow have
the potential to change reactivity.
|
"R | staTus oF | [ZECU | 1SDCHX | oy
SDCIN RETURN | OUTLET
SERVICE TRAINS CCw VALVES! | VALVES SUPPLY | REFERENCE
IN TRAINS TRAIN TRAIN VALVE
SERWVICE
IN-SERMWICE
TRAIN CFEM CLOSED OPEMN |
NO 1 STAMDEY LS!2]15
TRAIN CFEM CLOSED | CLOSED
IN-SERMCE
TRAIN CFEM CLOSED COPEM 11E]
NGO 2 L5215
IN-SERMWICE -
TRAIN CFEM COPEM CLOSED
IN-SERMWICE
TEAIM CLOSED OPEM OPEMN
YES 1 STANDEY L3215
TRAIN CFEM COPEM CLOSED
IN-SERMWICE
. , TRAIN CFEM OPEM CLOSED
IN-SERWICE L5215
TRAIN CLOSED COPEM CPEN
[1] Alemate alignments may be used for unavailable equipment. For example,
1 2DCHX Outlet Walve may be used in place of 2 ECU Heturn “alves onthe Train
gglying the MCL. Flowthru an ECU associated with an in service CCWY Critical Loop
WE terminated/initiated to SLISFIDH maintenance actiities (MOWATS, etc) provided
Flowr Limits (between 5 000 and 16 000 gpra) are maintained for the aperating
reqmrementa at the tirme. (LS -2.16, L=2.18)
[Z] JfZ trains are in service, then ensure alternate alignment provides proper flow balancing
hetween the loops.
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Comments / Reference: From S023-2-17, L&S 2.18 Revision # 27
MUCLEAR ORGAMIZATION OPERATING INSTRLUCTION SCE3-2-17
LUMITSE 2 AMD 3 RESION 27 PASE S8 OF 107
ATTACHMEMNT 9

CEWMY SYETEM LIMTATIONS AMD SPECIFICES (Continued)

20  SYSTEM GUIDELINES (Continued)
216 CCWY Train preferred alignment is designed to provide the following:

o  Abalanced system flow and pressure to minimize cross-train leakage when
bath trains are in service

o  Ensures a 5000 gpm mini-flow pratection flowpath far the pump on the standby
train should it inadvertently start

o Maintains CCW flow through the SOCHX < 7 BOO gpm
o Maintains CCVW Pump flowe < 16 000 gprm (purmp runout)

Alternate alignments that ensure these conditions are satisfied, may be used. For
example, Suhstitutin%1 SOCH® Qutlet Walve in place of 2 ECLI Retumn “abres an
the Train supplying the MCL ensuresthat flow thru the SDCHX will not exceed
7,800 gpm.

217 Parallel purnp operation of COW Pumps (i.e., two Pumps in service on the same
Train) is NOT allowed for IST's. The numerical valves obtained during an |5T will
be significantly attered, and invalid if two pumps are running in parallel. Running
parallel purmps for short periods of time such as during pump transfers is allowed.
(AR 050901401, AR 0711010313

218 ACCW Critical Loop can support 2 of the following 3 loads: a pair of ECLs, a SDC
Hx , orthe NCL (includes SFF Cooling). Flacing all three loads on the Critical Loop
will cause the maximum flowrate to be exceeded (potential runout on a CCWY
Fump). (AR 0B0300045)

2181 HY-6500 and Hw-B501, SDCHX CCW Outlet Walves  fail open on loss of
instrument air. ¥hen in the Preferred Alignment with SDC secured,
then a loss of instrument air may cause CCWY Purmp runout to ocour an
the Train supplying the Mon- Critical Loop. [ this occurs, then
223-13-5, Loss of Instrurment Air, will direct closing one ECU CCWY
Return %alve on the Train supplying the Maon-Critical Loap.

(AR 070R00572)
Comments / Reference: From S0O23-2-17, L&S 5.7 Revision # 27
MUCLEAR ORGAMNIZATION OPERATING INSTRLUCTION SOE3-2-17
UMITS 2 AND 3 REYASION 27 PAGE 103 OF 107
ATTACHMENT 2

COWVWSYSTEM LIMTATIONS AND SPECIFICS (Caontinued)

50  VALVE GUIDELINES (Continued)

57 Containment ECU CCWY Inlet W ab es (HW-B366, HW-6363, Hv-B370, HW-B372) must
rermain open in Modes 1,2, 3, and 4 to minimize the differential pressure across the
caorresponding ECL Outlet Valve (HY-B367 HVAE3E9, HWE37 1, HY-B373). |
Minimizing the differential pressure acrossthe outlet valve ensures that it can be
opened when required. [f an ECU supply valee is closed (for surveillance testing,

S0C flow balancing, ete.), then the associated ECU isinoperable. (AR 971201623, |
DED 400, Sect. 4.4, Tech. Spec. 3662 and Ref 2.3.1.14)
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 026 A4.01
Importance Rating 4.5

Containment Spray System: Ability to manually operate and/or monitor in the control room: CSS controls
Proposed Question: Common 14

Given the following conditions:

e Unit 3 is operating at 100% power in MODE 1.
e A spurious Containment Spray Actuation Signal has just initiated.

Which ONE (1) of the following occurs as a result of the Containment Spray Actuation Signal?
The Containment Spray Pumps...

A. receive an Auto Start signal; SI Pumps and Containment Spray Pumps Mini-Flow
Valves open.

B. do NOT receive an Auto Start signal; RWST Outlet Valves open.
C. receive an Auto Start signal; Containment Spray Header Isolation Valves open.

D. do NOT receive an Auto Start signal; Containment Spray Header Isolation Valves
open.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible if thought that CSAS started the Containment Spray Pumps. The Safety
Injection and Containment Spray Mini-Flow Valves open on an SIAS.

B. Incorrect. Plausible because the Containment Spray Pumps will not start, however, it is the
Containment Spray Header Isolation Valves that open not the RWST Outlet Valves.

C. Incorrect. Plausible because the Containment Spray Header Isolation Valves will open, however,
and SIAS is required to start the Containment Spray Pumps.

D. Correct. Without any SIAS present the Containment Spray Pumps will not start. The Containment
Spray Header Isolation Valves will open with a CSAS signal.

Technical Reference(s) SD-S023-740, Section 2.3.2 Attached w/ Revision # See
SD-S023-720, Section 2.1.2 Comments / Reference
SD-S023-720, Appendix D
SD-S023-720, Figure 2C
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Proposed references to be provided during examination: None

Form ES-401-5

Learning Objective: DESCRIBE the instrumentation used to monitor the operation of the CSS and
79745/ 79749 SIS. Include the name, function, sensing points, normal values for the
parameters being measured, and location of each instrument.

DESCRIBE the integrated operation of the CSS, and SIS.

Question Source: Bank # 75141
Modified Bank #
New

Question History: Last NRC Exam

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7
55.43

Comments / Reference: From SD-S023-740, Section 2.3.2

Revision # 17

2.3.2 Containment Spray System

When a SIAS occurs the Containment Spray Pumps receive a start

signal, with a ten (10) second time delay, and run on mini flow
until needed. When Containment Pressure gets high enough, and a
SIAS is present, a Containment Spray Actuation Signal (CSAS) is
activated. Upon receipt of a CSAS the Containment Spray Header

Isolation valves open to provide flow to the containment spray

nozzles. The CS5AS also opens cooling water valves for the Heat

Exchangers.

Upon receipt of a RAS, the suction of the spray pumps shifts to
the Emergency Sump, RAS isolates minimum HPSI flows if Emergency
Sump HI-HI Level is coincident with RAS.

2.3.2 Containment Spray System (Continued)

The pumps and major valves can be controlled remotely from the
Control Room. The Spray Pumps can also be controlled for their
ESF switchgear rooms, Fire Isolation Switches determine
controlling location. The Spray Pumps have SIAS override feature.
System pressure, flow, temperature and level are provided in the
Controel Room for monitoring operation.
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Comments / Reference: From SD-S023-720, Section 2.1.2 Revision # 8

2.1.2 General Control Scheme - NSS5 ESFAS (Continued)

.4 CONTAIMMENT SPRAY ACTUATION SIGMAL (CSAS) (See Figures 1 & 2C)

PURPOSE: To activate the Containment Spray
System to remove heat and iodine
from the Containment atmosphere in
the event of a LOCA or MSLE.

INPUTS & SETPOINTS: High-High Containment Pressure
©14.0 psig, AND

A Safety Injection Actuation Signal.

INITIATING DEVICES: Containment Pressure Transmitters
2(3)PT-0352-1, -2, -3, -4.

LOGIC: 2/4 coincidence
\

Comments / Reference: From SD-S023-720, Section 2.1.2 Revision # 8

Z2.1.2 General Conirol Scheme - NSS5 ESFAS (Continued)

.4 COMTAIMMENT SPRAY ACTUATION SIGMAL (CSAS) (See Figures 1 & 2C)
(Continued)

LA.4.2  Manual initiation of CSAS does not result in spray flow unless
a SIAS is present. (This is a selective 2/4 logic.)
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Comments / Reference: From SD-S023-720, Appendix D Revision # 8
APPENDIX D {per S023-3-2.22, Att. 9)
CONTAIMMENT SPRAY ACTUATED (CSAS) EQUIPMENT LIST
EQUIPMENT CSAS
HUMEER ESF DESCRIFTION TRAIN | FUNCTION

2(3)HV-6501 | Component Cooling Water from Shutdown Heat A OPEN
Exchanger, E-004

Z(3)HV-9367 | Shutdown Heat Exchanger to Containment Spray A OPEN
Header Mo. 1

2(3)p-012 Containment Spray Pump {a) A START

2(3)HV-6500 | Component Cooling Water from Shutdown Heat B OPEN
Exchanger, E-003

Z(3)HV-9368 | Shutdown Heat Exchanger to Containment Spray B OPEN
Header Mo. 2

2(3)p-013 Containment Spray Pump {a) B START

a.

Pumps 5TART on a 5IAS
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Form ES-401-5

Comments / Reference: From SD-S023-720, Figure 2C

Revision # 8
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 026 A2.01
Importance Rating 2.7

Containment Spray System: Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b)
based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or
operations: Reflux boiling pressure spike when first going on recirculation

Proposed Question: Common 15

Given the following conditions:

e Unit 3 has experienced a Loss of Coolant Accident.
e All safety systems actuated as designed.
e The Recirculation Actuation Signal (RAS) setpoint has been reached.

e The crew is preparing to perform S0O23-12-11, EOI Supporting Attachments,
Attachment 14, RAS Operation.

Which ONE (1) of the following correctly describes the affect that RAS operation has on plant
parameters and the actions taken to ensure Critical Safety Functions are maintained?

A. The suction pressure to the High Pressure Safety Injection Pumps will be greater
and result in flow approaching runout.
Throttle High Pressure Safety Injection Cold Leg Injection Valves to prevent runout.

B. The suction pressure to the Containment Spray Pumps will be greater and result in
flow approaching runout.
Throttle the Containment Spray Flow Control Valves to prevent runout.

C. The water being used is hotter and could result in rising Containment pressure.
Verify Containment pressure is less than 14 psig or ensure proper Containment
Spray actuation and close the CCW Isolation Valves to the Letdown HX.

D. The water being used is hotter and could result in rising core temperatures.
Raise Safety Injection flow rate by restarting Low Pressure Safety Injection Pumps
as required to restore subcooling.

Proposed Answer: C
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Explanation:

A

B.

C.

Incorrect. Plausible because suction pressure from the Containment Sump will be higher and
result in higher flow. The action to throttle flow in this situation would be inappropriate.
Incorrect. Plausible because suction pressure from the Containment Sump will be higher and
result in higher flow. The action to throttle flow in this situation would be inappropriate.

Correct. The higher temperature of the Sl cooling flow will result in RCS temperatures and
Containment pressure rising. Attachment 14 attempts to reduce this affect by maximizing
Containment Cooling but Floating Step 12 instructs the operator to verify Containment pressure
less than 14 psig or ensure CSAS actuation and isolate CCW to/from the Letdown Heat
Exchanger.

. Incorrect. Plausible because core temperatures will rise initially but after RAS the actions to restart

LPSI would be inappropriate and jeopardize the available NPSH to the HPSI and Containment
Spray Pumps.

Technical Reference(s) S023-12-11, Attachment 14 Attached w/ Revision # See

S023-12-11, Floating Step 12d Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the operation of the Pumps, Tanks, and remotely operated valves of
79744 | 79749 the CIS, CSS, and SIS. Include the controls, function, location, and specific

features such as type, capacity, and power supplies where applicable.
DESCRIBE the integrated operation of the CSS, and SIS.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10

55.43
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Comments / Reference: From S023-12-11, Attachment 14 Revision # 6
NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION SO23-12-11 1552
UNITS 2 AND 3 REYISION & PAGE 159 OF 2738

ATTACHMENT 14
ECI SUPPORTING ATTACHMENTS

RAS OPERATION

ACTION/EXPECTED EESPONSE RESPOMNSE MOT OBTAINED

1 VERIFY RAS Conditions Established:
a. VERIFY RWST level - less than 19%. a. CONTINUE FS-20, MONITOR RWST Level.
2 VERIFY RAS Actuation:

a. VERIFY Containment Emergency Sump  a. 1) MONITOR Containment Emergency
level — greater than 18 feet 4 inches. Sump level.

2) MNOTIFY Shift Manager/Operations
Leader.

3) MONITOR need for borated water flow
from RWST.

b. ENSURE Containment Emergency Sump
COutlet valves — open:

Train A Train B
HY-9303 HY-9302
HY-9305 HY-9304

c. ENSURE LPSI Fumps — stopped.

d. ENSURE S| Pumps and Containment
Spray Pump Miniflow Isolation valves
— closed:

Train A Train B
HY-9306 HYW-9347
HY-9307 HY-9348.
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NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION S023-12-11 1552
UNITS 2 AND 3 REVISION & PAGE 160 OF 278
ATTACHMENT 14

EQI SUPPORTING ATTACHMENTS

RAS OPERATION

ACTION/EXPECTED RESPONSE BRESPONSE NOT OBTAINED

3  MAXIMIZE Containment Cooling
a. ENSURE CCAS - actuated.

b. ENSURE available Containment
Emergency Cooling Units — operating:

Train A Train B
E-399 E-400
E-401 E-402

c. ENSURE CCW valves to operating
Emergency Cooling Units — open:

Train A Train B

HY-6370 HY-6368
HW-6371 HY-6369
HW-6366 HW-5372
HV-6367 HW-6373

d. ENSURE available Containment Dome
Air Circulating Fans — operating:

Train A Train B
AOT1 ADT2
A-OT4 A-OT3
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Comments / Reference: From S0O23-12-11, Floating Step 12d Revision # 6
NUCLEAR ORGANIZATION EMERGEMNCY OPERATING INSTRUCTION S023-12-11 1552
UNITS 2 AND 3 REVISION 6 PAGE 30 OF 278

ATTACHMENT 2

ECI SUPPORTING ATTACHMENTS

FLOATING STEPS

ACTIONEXPECTED RESPONSE EESPONSE NOT OBTAINED

FS12 MONITOR Containment Pressure
Applicability: O12-3, O12-5, Q12-8, Q129

NOTE

ESF actuation provides for specific valve closure even though AC power may not be available for
complete ESF actuation.

a. VERIFY Containment pressure a. ENSURE the following — actuated:
— less than 3.4 PSIG
SIAS
CCAS
CRIS
CIAS
b. WERIFY Containment Area Radiation b. ENSURE available Containment Normal
Monitors HVAC — operating

— MNOT alarming or trending to alarm.

¢. VERIFY Containment High Range Area c. 1) ENSURE SIAS — actuated.

Radiation Monitors reading
— less than 40R/HR. 2) REQUEST Shift Manager/Operations
Leader to evaluate:

a) CIAS actuation

b) CSAS actuation for iodine removal.

d. VERIFY Containment pressure d. 1) ENSURE CSAS — actuated.

— less than 14 PSIG.
2) CLOSE CCW toffrom Letdown Heat
Exchanger valves:

Train A Train B
HV-6293B/A HV-6522B/A
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 039 A4.01
Importance Rating 29

Main and Reheat Steam System: Ability to manually operate and / or monitor in the control room: Main steam supply valves

Proposed Question: Common 16

Given the following conditions:

Which

hpon =

Unit is in MODE 3 following a Reactor trip from 100% power.
Containment pressure is 1.3 psig.

Steam Generator E-088 pressure is 720 psig.

Steam Generator E-089 pressure is 770 psig.

RCS Tcold is 545°F.

No operator actions have been taken post-trip.

ONE (1) of the following is the correct position for the listed valves?

HV-8202, Steam Generator E-089 Main Steam Isolation Bypass Valve
HV-8205, Steam Generator E-088 Main Steam Isolation Valve
HV-8421, Steam Generator E-089 Atmospheric Dump Valve
HV-8423, Steam Bypass Control System Valve

A. 1. Closed
. Closed
. Closed

. Closed

A ON -

. Closed
. Closed
. Closed
. Open

A ON -

. Open
. Closed
. Closed
. Open

A OON -

. Closed
. Closed
. Open
. Open

A OON -
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Proposed Answer: A

Explanation:
A. Correct. This is the correct configuration given current SG pressure.
B. Incorrect. Plausible because valves would be aligned as such if an MSIS had not occurred.

C. Incorrect. Plausible because given system pressure, it could be thought that the bypass valve on
E-089 is still open along with the SBCS valve.

D. Incorrect. Plausible because the SBCS valve should be opened and it could be thought that the
atmospheric dump valve could also be open given system temperature.

Technical Reference(s) SD-S023-720, page 21 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: IDENTIFY Main Steam System flowpaths, components, and locations including
102427 / 102465 being able to draw and label system diagrams.

DESCRIBE the configuration and operational characteristics of Main Steam
System components.

Question Source: Bank # 128014
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-720, Page 21 Revision # 8
MUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-720
UMITS # AND 3 REVISION & PAGE 21 OF 101

2.0 DESCRIPTIOH (Continued)

2.1 System Owerview [Continued)

2.1.% General Control Scheme - H5585 ESFAS (Continued)

.5 MAIM STEAM ISOLATION SIGNAL (MSIS) (See Figure 1 & 20) (Continued)

5.2 When Steam Generator Pressure indicates safety action is required
the M5I5 automatically CLOSES all valwes to both Steam Generators:

B0l Main Steam Isolation Yalwes [MSIVs),

JB.2.%  Main Feedwater Isolation Valwes [FWIWs),

JBL203 Atmospheric Dump Walwves [ADWs),

JE.2.d4 Auxiliary Feedwater [AFW) Isalation Walves,

J5.2.5  5/6 Blowdown valves, and

526 576 sanple valves.

.5.3 When an Emergency Feedwater Actuation Signal (EFAS) is generated
from the intact Steam Generator, output contacts from the EFAS
actuation relays associated with the EFAS Togic for the intact
Steam Generator are used to block, at the equipment level, the
signal from the MSIS actuation relay contacts.

Lh.3.1  Additional EFAS contacts are then used to open appropriate

valves and initiate Awtiliary Feedwater to the intact Steam

aenerator.

L5.3.2  The operator may manually dinitiate the M5IS if plant conditions
require or for testing.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 059 G 2.1.27
Importance Rating 3.9

Main Feedwater System: Conduct of Operations: Knowledge of system purpose and/or function
Proposed Question: Common 17

Given the following conditions:

e Unit 2 has tripped.
e Reactor Trip Override (RTO) actuated.

With NO operator action, which ONE (1) of the following identifies how the Main Feedwater
Control System responds over the next one (1) minute?

A. Main Feedwater Pump speed lowers to minimum.

B. Main Feedwater Pump speed lowers to 3600 rpm.
C. All Feedwater Regulating Bypass Valves close.

D. Each Feedwater Regulating Bypass Valve positions to 25%.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because Main Feedwater Pump will lower, however, it does not go to a
minimum value.

. Correct. This is the response of the Main Feedwater Pump following a Reactor Trip Override.

B
C. Incorrect. Plausible because the Feedwater Regulating Valves close, however, the Feedwater
Regulating Bypass Valves position to 50% open.

D. Incorrect. Plausible because the Feedwater Regulating Bypass Valves will reposition, however,
they go to 50% open.

Technical Reference(s) LP 2XIR06, Section 6.3.3.2 Attached w/ Revision # See
S023-9-6, Section 6.6 and 6.7 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the operation of Feedwater Control System controls, including the
55260 / 52424 name, function, interlocks, and location of each.

STATE the names of the systems interfacing with the Feedwater Control System
and DESCRIBE the flowpath and purpose of each interconnection.
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Question Source:

Question History:

Question Cognitive Level:

SONGS Oct 2009 NRC Written Exam Worksheet

Bank #

Modified Bank #

New

Last NRC Exam

Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541 4,7
5543
Comments / Reference: From LP 2XIR06, Section 6.3.3.2 Revision # 2
2XIR06 FEEDWATER CONTROL SYSTEMS
6.0 Lesson Presentation Activities

2

Reactor Trip Ovemide (RTO)

21

22

23

Purpose of RTO Remove decay heat without
overcooling.

Conditicns that will cause a RTO

221 Reactor tripped signal is received from
CEDMCS UV coils - Coils de-energize
Either U1 and UW3 or UV2 and U4

2211 RTO is in effect for a mininmum

of 10 sec.
FWCS Response

2.3.1 Feed Water Reg Valve goes Shut
2.3.2 Feed Water Reg Bypass Valve goes to 50%

2.3.3 Feed Pumps goto Minimum speed
~3600 rpm

Typically it takes 10 to 15 minutes for RTO to clear.

Inputs 5% flow signal downsiream of the Master
Controller (T-4).

Grounds main valve program input ("0° input at T-6)

5% of rated feedwater flow signal to bypass valve.
The 5% flow signal is equivalent to 25% Master
Controller Output (i.e. 25% fiow Demand). This
equates to S0% valve position.

End result we get ~5% of rated Feedwater flow.
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Comments / Reference: From S0O23-9-6, Section 6.6 Revision # 21
NUCLEAR ORGANIZATION OPERATING INSTRUCTION S023-9-6
UNITS 2 AND 3 REVISION 21 PAGE 14 OF 55

6.0 PROCEDURE (Continued)
6.6 Feedwater Control System Operation During a VALID RTO
REFEREMNCE USE
661 Validate the RTQ, as follows: |
A VERIFY Main Feedwater Control Valves Close.
2 VERIFY Bypass Feedwater Control Valves ramp to 50%.

3 VERIFY controller BIAS is set to ZERO on HIC-1107 and HIC-1108,
Feedwater Pump Speed Control Stations.

4 VERIFY Feed Pump speeds begin ramping down to =3600 RPM for
10 seconds and then modulate to control Valve delta pressure at
approximately 100 psid. (LS-2.3, LS-2.4)
5 If the Steam Generator levels are not being properly controlled by DCS,
then GO TO S023-13-24, Feedwater Control System Malfunction. |
662 Reset the Valid RTO, as follows: |
CONTINUCUS USE |

A ENSURE controller BIAS is set to ZERO on HIC-1107 and HIC-1108,
Feedwater Pump Speed Control Stations.

2 LOWER Master Controller (FIC-1111/FIC-1121) Setpoint to within |
4% of actual S/G Level. ]

e

After the RTO has reset, then set the Master Controller, |
(FIC-1111/FIC-1121), setpoint to 55% NR level, or as directed by
the SRO Ops. Supv. ]

4 Ii the Steam Generator levels are not being properly controlled by
DCS, then GO TO S023-13-24, Feedwater Control System |
Malfunction. |
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Examination Outline Cross-reference:

Level RO SRO
Tier # 2

Group # 1

K/IA # 061 A1.02
Importance Rating 3.3

Auxiliary/Emergency Feedwater System: Ability to predict and/or monitor changes in parameters (to prevent exceeding
design limits) associated with operating the AFW controls including: Steam generator pressure

Proposed Question: Common 18

Given the following conditions:

e Emergency Feedwater Actuation Signals 1 and 2 (EFAS-1 & EFAS-2) have actuated

following a trip from full power.

¢ A manual Main Steam Isolation Signal was actuated following reports of steam in the

Turbine Building.

e Steam Generator E-088 is at 745 psia and 15% narrow range level.
e Steam Generator E-089 is at 795 psia and 18% narrow range level.

Under these conditions, which of the following Steam Generator(s) are being automatically
fed by Emergency Feedwater Actuation Signals/Auxiliary Feedwater System?

A. Only Steam Generator E-088.

B. Only Steam Generator E-089.

C. Both Steam Generators E-088 and E-089.

D. Neither Steam Generator E-088 nor E-089.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because E088 has the lower level, and is below the setpoint for Diverse
Emergency Feed Actuation Signal, however, DEFAS is not applicable (needs ATWS, and no MSIS
present) and both SG levels are below the 21% EFAS actuation setpoint.

B. Incorrect. Plausible because it may be thought that with MSIS present, only the SG with the higher
pressure will be fed, however, SG pressures must be below 741 psia and the difference must be at

least 125 psi.

C. Correct. With EFAS-1 and 2 present, both SG pressures above 741 psia, and both SG levels

below 21%, both SGs will be fed.

D. Incorrect. Plausible because if both SG pressures were below 741 psia (setpoint for MSIS), and
pressures within 125 psia as listed, neither SG would be fed. However, the MSIS was manual and

SG pressures are above 741 psi.
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Technical Reference(s) SD-S023-780, Pages 77 & 83 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the instrumentation used to monitor the operation of the Auxiliary
52728 / 55262 Feedwater System, including the name, function, sensing points, normal values
for the parameters being measured and location of each instrument.
DESCRIBE the cause/effect relationships associated with the following Auxiliary
Feedwater System conditions/operations: The effect on EFAS components of an
MSIS actuation.

Question Source: Bank # 129830
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-780, Page 77 Revision # 10

NUCLEAR ORGANIZATION SYSTEM DESCRIPTION 5D-5023-780

UNITS 2 AND 3 REVISION 10 PAGE 77 OF 123

2.0 DESCRIPTION (Continued)

2.3.3

5

Auxiliary Feedwater Pump Discharge Control Valves, 2(3)HV-4713,
4712, 4706 & 4705 (Continued)

.4 When placing the Isolation Switch in the LOCAL position, the

Valve can only be controlled from its respective Motor Control
Center; both Control Room control and EFAS and MSIS automatic
operation are prevented.

The LOCAL position is used following a Control Room fire or
evacuation to protect the Valve from any spurious signal that
could inadvertently actuate it or inhibit its operation.

.1 The Fire Isolation Switch is normally in the REMOTE position.

Placing the Fire Isolation Switch in the LOCAL position will
energize an Control Room annunciator, 57A14.

Actuation of an MSIS automatically CLOSES the Pump Discharge
Control Valves, provided an EFAS is not present.

.1 Should any Control Valve receive an EFAS, the MSIS to the Valve

is blocked, at the equipment level, allowing the Valve to be
controlled by the EFAS logic.

.2 The generation of an EFAS DE-ENERGIZES both "CYCLING" and

"NON-CYCLING" Relays which OPEN or CLOSE contacts in the
control power circuitry of the Valve.

.3 DE-ENERGIZING of both types of relays automatically OPENS the

Valve.

.4 When the EFAS CLEARS, the Cycling Relays become RE-ENERGIZED to

automatically CLOSE the Valve.

.5 The Non-cycling Relays remain DE-ENERGIZED.

.6 Depressing EFAS RESET Pushbuttons located on Auxiliary Relay

Cabinets A and B, will RE-ENERGIZE the Mon-cycling Relays and
allows the Valve to be controlled normally.

When an EFAS Signal is present (and both Cycling and Non-cycling
Relays are DE-ENERGIZED), the affected valve OVERRIDE pushbutton
control on Control Room Panel, 2(3)CR-52, is not functional.

.1 The OVERRIDE Pushbutton becomes functional only after the EFAS

Signal has CLEARED.
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Comments / Reference: From SD-S023-780, Page 83 Revision # 10
NUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-780
UNITS 2 AND 3 REVISION 10 PAGE 83 OF 123

2.0 DESCRIPTIGH (Continued)

Z.3.6 Emergency Feedwater Actvatiom Signal (Continued)

L4 EFAS 1 Train A controls AC powered components and Train B controls
T powered components.

LB EFAS 2 Train A controls DC powered components and Train B controls
AC powered components.

LB A EFAS 1 is dnitiated and Auxiliary Feedwater delivered to Steam
Generator #1, 2(3)E-089, if:

6.1 The water level in Steam Generator #1 falls below the Tow
Tevel setpoint of 21% Marrow Range and Steam Generator #1
pressure 15 abave the MSIS setpoint (741 psia during normal
operation), or

6.2 The water level in Steam Generator #1 falls below the Tow
level setpoint of 21% Marrow Range, Steam Generator #1
pressure is below the MSIS setpoint, and the pressure in
Steam Generator #1 is at least 125 psi greater than Steam

Generator Z.

.7 Initiation of an EFAS 2 for Steam Generator #2, 2(31E-088, is
similar. (See Figures 14 & 15)
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 061 K1.07
Importance Rating 3.6

Auxiliary/Emergency Feedwater System: Knowledge of the physical connections and/or cause-effect relationships between
the AFW and the following systems: Emergency water source

Proposed Question: Common 19

Given the following conditions:

e A seismic event has occurred and T-120, Condensate Storage Tank has ruptured.
e Unit 2 has tripped and a Loss of Offsite Power has occurred.
e Annunciator 53B58 - CONDENSATE TANK T-121 LEVEL HI/ LO is in alarm.

e S023-12-9, Functional Recovery Heat Removal Success Paths to provide makeup
water to T-121, Condensate Storage Tank are being implemented.

With a REQUIRED cooldown rate of 110°F per hour to Shutdown Cooling System operation,
which ONE (1) of the following is the preferred method for makeup to T-121, Condensate
Storage Tank?

A. Makeup from the Demineralized Water Storage Tanks using the bypass around the
Level Control Valve.

B. Directly from the hard-piped Fire Water Supply system.

C. Semi-automatic makeup from the T-120 vault using the Condensate Transfer
Pump.

D. Cross-tie from Unit 3 Condensate Storage Tanks.

Proposed Answer: A

Explanation:

A. Correct. Normal automatic makeup valves fail closed and require actions to manually align the
bypass valves.

B. Incorrect. Plausible because it is an available method, however, it would be the least preferred
method of refill.

C. Incorrect. Plausible because under certain conditions the T-120 vault could be aligned to the
Condensate Transfer Pump, however, it is not the preferred method in this condition.

D. Incorrect. Plausible because a cross-tie is available from the Unit 3 Condensate Storage Tanks,
however, this piping will divert water to the Unit 2 Hotwell not to T-121.
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Technical Reference(s) S023-12-9, Success Path HR-1, Step 10 Attached w/ Revision # See
S023-15-53.B, 53B58 Comments / Reference
SD-S023-320, Page 4

Proposed references to be provided during examination: None

Learning Objective: Per the Functional Recovery procedure SO23-12-9 DESCRIBE: The basis for
55217 each step, caution or note.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content:  55.41 5, 10
55.43
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Comments / Reference: From S023-12-9, HR-1, Step 10 Revision # 25
NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION S023-12-9 IS5 2
UNITS 2 AND 3 REVISION 25 PAGE 158 OF 274

ATTACHMENT FR-5
FUNCTIONAL RECOVERY
RECOVERY - HEAT REMOVAL

Success Path Actions: HR-1, S/G with no ECCS

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10 VERIFY and MAINTAIN Condensate
Inventory:

a. INITIATE or CONTINUE F5-15,
MONITOR Condensate Inventory.

b, INITIATE or CONTINUE makeup to b 1) IF required cooldown rate from
T-121, Condensate Storage Tank from at S023-12-11, Attachment 16,
least one source: DETERMINE TIME UNTIL SHUTDOWMN
(listed in preferred order) COOLING REQUIRED

= less than 100°F/HR,
1) Demineralized Water Storage Tanks:
THEMN RAISE S/G steaming rate

T-266
T-267 AND GO TO step 10c.
T-268
2} IF required cooldown rate from
OR S023-12-11, Attachment 16,
DETERMINE TIME UNTIL SHUTDOWMN
2} Gravity feed from T-120, Condensate COOLING REQUIRED
Storage Tank: - greater than 100°F/HR,
CLOSE- 1414MU092 THEN
OPEN - 1305MU47E
OPEN - 1414MU052 a) ENSURE Diesel Firewater Pump
- operating.
OR
b} IF Firewater aligned to AFW System
3) Crosstie to other Unit. by step 7,
(5023-9-5, CONDENSATE
STORAGE AND TRANSFER) THEN GO TO step 11.

¢} UNLOCK and CLOSE 1305MU0D82,
Firewater to CST cross-connect drain
valve.

d) OBTAIN key number 71 from NOA.

e) UNLOCK and OFEN 1305MU474,
Firewater Supply to CST valve.

f) GOTOstep11.
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Comments / Reference: From S023-15-53.B, 53B58

Revision # 16

NUCLEAR ORGANIZATION  ALARM RESPONSE INSTRUCTICN

LIMITSE2 ANMD 3 REVISION 16
ATTACZHMENT 2

53B68 CONDENSATE TANK T120 LEVEL HI/LO

=C3-15-53 B
PAGE 131 OF 138

APPLICABILITY PRIORITY | REFLASH | ASSOCIATED WINDOWS
hodes ALL WWHITE M4, MOME
IMITIATING MOLUMN MAME SETPOINT | wALIDATION | PCSID | LINK#
DEYICE INSTRUMEMT Lza)3
2(ALSHL-A358 | 2(3WT-120, Condensate |HI953% | 2(3)LI-4357A  |MOME | 104441055
Storage Tank, Level LOB8EZ% |2(3)LI-4357B
Switch HI/LD [RSMI] 2(3LI-4357C
10  REQUIRED ACTIONS:
1.1 Froceed to Section 2.0
20  CORRECTIWE ACTIONS:
SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS
Loy LEWVEL
21 Mormal usage 2.1 Yerify 2(3)MT-120, Condensate Storage Tank,

Lv-43583.

Auto makeup aligned per 5023-3-5, Section far
Aligning Automatic Makeup to MT-120 using

211 If lev el continues to lower, then perform
S3-9-5, Attachment for Filling
Condensate Storage Tank MT-120.
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Comments / Reference: From S023-15-53.B, 53B58 Revision # 16
MUCLEAR ORGAN ZATION ALARNM RESPOMSE INSTRLUCTICN SC23-15-53.B
LIMITS 2 AMD 3 RE'SION 16 PAGE 132 OF 133

ATTACHMENT 2
53858 CONDENSATE TANK T120 LEVEL HILO (Continued)
2.0 CORRECTIWE ACTIONS: (Continued)
SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS
LOWW LEVEL (Continued) MNOTE: Upon loss of power to 2(3)0013

make-up to MT-120.

2(EIMT-120,

HIGH LEVEL

[solation Walve.

as follows:

(HS-3245).

(at MICC BC), LW-4353 will fail Closed,
isolating Automatic and Semi-automatic

22 Auto makeup failure 22 lsolate Auto makeup and fill per 5023-9-5,
Attachrnent for Filling Condensate Starage Tank
MT-120.

23 Systemleak 23 Izolate the leak.

24 Inventary Diversion 24 “erify non-safety related makeup connections,

e.q., Condenser makeup and BPS Sluice Water
have not spuriously actuated as a result of &
seismic event thereby diverting inventory fram

25 Aoto makeup failure 25 CLOSE S2(3)1417MUZEE | 21304358 Inlet

2B Excessive Condenser Drawoff [ 26 Consider disabling Drawoff and using
Cperation Cwerboarding to maintain Haotwell levels,

261 Deactivate 2(31Lv-3245, Condenser
Draw Off Valve, by depressing DISABLE

282 Cwerboard the Hotwells per 3023-9-9.
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NUCLEAR ORGANIZATION SYSTEM DESCRIPTION 5D-5023-320
UNITS 2 AND 3 REVISTON 13 PAGE 4 0OF 30

2.0 DESCRIPTION

2.1 System Overview

Z.1.1 Main Flow Path (See Figure 1)

.1 The Condensate Storage and Transfer Systems supplies the water
through the use of two Condensate Storage Tank Z(3)7-120 and
FUEIT-121. 2(317-121 is a Seismic Category I Tank and is used
solely for providing water to the Auxiliary Feedwater Svstems
for plant cooldown. 2(3)7-120 is & Seismic Category II Tank
enclosed with a Seismic Category I retaining wall and i3 the
primary source of makeup for 2(317-121. 2(317-121 can recejve
water by Transfer Pump, gravity feed or from the 2(3)7-120 Sump
if the Tank is damaged. Also Z(3)7-120 is the normal source of
makeup for the Secondary System.
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Comments / Reference: From SD-S023-320, Page 4 Revision # 13
MUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-320
UMITS 2 AMD 3 REWISION 13 PAGE 4 OF 30

2.0 DESCRIPTION

2.1 System Overview

Z.1.1 Main Flow Path (See Figure 1)

.1 The Condensate Storage and Transfer Systems supplies the water
through the use of two Condensate Storage Tank Z(3)7-120 and
FUEIT-121. 2(317-121 is a Seismic Category I Tank and is used
solely for providing water to the Auxiliary Feedwater Svstems
for plant cooldown. 2(3)7-120 is & Seismic Category II Tank
enclosed with a Seismic Category I retaining wall and i3 the
primary source of makeup for 2(317-121. 2(317-121 can recejve
water by Transfer Pump, gravity feed or from the 2(3)7-120 Sump
if the Tank is damaged. Also Z(3)7-120 is the normal source of
makeup for the Secondary System.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 062 K3.02
Importance Rating 4.1

AC Electrical Distribution System: Knowledge of the effect that a loss or malfunction of the AC distribution system will have
on the following: Emergency diesel generator

Proposed Question: Common 20

Given the following conditions on Units 2 and 3:

e Low voltage alarms on Buses 2A04, 2A06, 3A04 and 3A06 are annunciating.
e All 1E Bus voltages are approximately 3750 VAC.

¢ No SIAS actuation is present on either Unit.

e All other equipment is OPERABLE.

Which ONE (1) of the following identifies how the Voltage Protection Circuits respond on Unit
2?7

Unit 2 Emergency Diesel Generators...
A. start; Unit 3 energizes Buses 2A04 and 2A06 via Bus Tie Breakers.

B. remain off; Unit 3 energizes Buses 2A04 and 2A06 via Bus Tie Breakers.
C. start; 2G002 energizes Bus 2A04 and 2G003 energizes Bus 2A06.

D. remain off; Unit 2 continues to supply Buses 2A04 and 2A06.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because plausible because the EDGs will start, however, with a LOVS signal
present the Preferred Source of power to the Unit 2 Buses is the Emergency Diesel.

B. Incorrect. Plausible because under normal conditions the preferred source of power to the Unit 2
Buses is unit 3, however, a Loss of Voltage Signal (LOVS) will start the Emergency Diesel.

C. Correct. Given the conditions listed, the EDGs will start and power their respective 1E Buses.

D. Incorrect. Plausible because if voltage had remained above 3796 VAC and < two minutes had
expired (SDVS) the EDGs would not start and 1E Buses would remained energized from Unit 2.

Technical Reference(s) S023-15-63.B, 63B05 Attached w/ Revision # See
SD-S023-120, Page 109 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: ANALYZE normal and abnormal operations of the Emergency Diesel Generators
53492 / 52795 (EDGs) System.

EXPLAIN the interfaces between the Emergency Diesel Generators (EDGs)
System and other plant systems.

Question Source: Bank # 112931
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From S023-15-63.B, 63B04 Revision # 13
MUCLEAR ORGANIZATION ALARNM BESPOMSE INSTRUCTICMN =C2-15-63 B
LUMITS 2 REWSION 13 PASGE 16 OF 134

ATTACZHMEMT 2
63B05 2A04 VOLTAGE LO
APPLICABILITY PRIORITY REFLASH ASS0CIATED WANDOWS
Modes ALL RED [1] A, E3B15, G3B25, G3E2S,
B3E35, B3C11

IMITIATIMNG MOLIM BARE SETRPOINT VALIDATION | PCSID LITb #

DEICE INSTRUMENT
127 Device | Undervoltage Device | RAA 2El-16862 Ev&180 1827

10  BEQUIRED ACTIONS:

1.1 Motify the Linit 2 Contral Hoom of the low voltage alarm.
12 Yerify voltage indication and perfarm the following:
1.21 If 2204 Control Room voltage indication islost, and loads
are still operating, then a C-APhase PT failure may have
occurred. (AR 031000894-2)
VOLTAGE IS > 4154

1.22 Locally inspect 280421 (FT Cubicle) for any Degraded “oltage Relays
(1270-1,2,3 & 43 tripped (light ILLUMIMATED).

N Motify the CRS/SM and the STAto review Tech. Spec. LCO 337, and
initiate corrective actions, as reqguired,

2 Motify Test Techs and generate a notfication to investigate/repair. |

VOLTAGE IS = 3796 and < 4154

NOTE

YWhen the Diesel Generator Output breaker is closed, then the S0%S (Sustained Degraded
“Yoltage Signal) circuitry is defeated. If the Diesel Generator is in parallel with the preferred
power source, and confirmed degraded voltage condition exists, then the Diesel Generator
Dutﬁlut breaker must be opened to allow the S0%E timing relaj,fs to auto sequence

+22 zec)to pratect Class 1E equipment.

123 Degraded Grid Woltage condition exists. (110 +22 second
timer starts when alarm annunciates.)

B Unload the Diesel Generator.

2 Ensure Open Diesel Generator Cutput Breaker 240413
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Comments / Reference: From S023-15-63.B, 63B04 Revision # 13
MLUCLEAR ORGAMNIZATION ALARM RESPONMSE INSTRUCTICN S02-15-63.B

LIMITE 2 REVISION 13

ATTACZHMENT 2
63805 2A04 VOLTAGE LO (Continued)

PASE 17 OF 134

10 REQUIRED ACTIONS: (Continued)
VOLTAGE IS < 3796
1.24 LOWS condition exists.

] If 2MG-002, Diesel Generator, is running and 22404 can not be
ir"nrnediatelg| energized, then STOP 2M-002 | Diesel Generator by
selecting 2HS-1767-1, Maintenance Lockaut Switch, to Lockaout.

1.25 If & B-C Phase FT failure occurred, then 2AD4 sync circuit will not be
available. (AR 031000894-2
1 Declare 2G00Z INOPERABLE.
13 [nitiate S023-13-4.
14 If 2204 becomes de-energized, then Implement 2023-13-26, Attachment for Loss of
a 1E 4 kv Bus.
20 CORRECTIVE ACTIONS:
SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS
21 Reserve Aux Transformer relayswith | 2.1 Referto applicable Heserye Aux
failure of Bus Low “oltage Transfer Transfarmer. Protection Trip ARP B3C01,
B3C11,B3C21 or BIC3T.
22 T,r&iE of 2A0413 2A0417 220418 ar |22 Referto S023-6-9, Section for 4 k' Bus
2A0419 2A04 Supply Breakers Fault Relay.
23 ZMG-002, Diesel Generator, Trip 23 Dispatch an Operatorto Diesel Generator
Building to investigate the cause of the
Generator Trip.
24 Fault on 2ZXU1, Unit Auxiliary 2.4 Referto SC23-6-9, 4 kv Bus Fault Relay.
Transformer, while back feeding the
251, Main Transformer, with failure
of Bus Low “oltage Transfer
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Comments / Reference: From SD-S023-120, Page 109 Revision # 19
NUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-120
UMITS 2 AND 3 REVISION 19 PAGE 109 OF 181

PART Il 1E 4.16 kV AND 480 V ELECTRICAL DISTRIBUTION SYSTEM

20 DESCRIPTION (Confinued)

2.1.4 General Control Scheme

1. A description of the automatic transfer capability that exists between the
416 kV 1E buses of each Unit is discussed below. For simplicity, this
discussion covers only one load group (2A04). However, similar
operations take place on the redundant load group and the load groups
associated with the other unit.

2. Bus 2A04 is normally supplied from Reserve Auxiliary Transformer
(2XR1). If power from the Reserve Auxiliary Transformer (2XR1) to bus
2A04 is lost, the following actions take place:

3. The LOVS or SDVS (Sustained Degraded Voltage System) also sends a
signal to start Diesel Generator 2G002.

4. After the residual voltage at bus 2A04 has decayed to approximately 25%,
as detected by bus 2A04 residual voltage relays, the LOVS or SDVS
signals the Unit 3 bus tie circuit breaker 3A04-16 to close provided bus
JA04 has normal voltage and is being powerad from its respective
Reserve Auxiliary Transformer 2XR 1 or Unit Auxiliary Transformer 3XUT.

5. After 3A04-16 closes, Unit 2 bus tie circuit breaker 2A404-17 closes and
bus 2404 will be powered from Reserve Auxiliary Transformer 3XR1,
through bus 3A04.

6. If bus 3A04 is not being supplied by Reserve Auxiliary Transformer 3XR1
as detected by Reserve Auxiliary Transformer breaker (3A04-18) not
being closed or if bus 3A04 has no voltage, the transfer will not be
permitted and bus tie breaker 3A04-16 will not close. Additionally an
interlock prevents crosstie circuit breaker 3A04-16 from closing if the Unit
3 Diesel Generator (3G002) circuit breaker 3A04-13 is closed and the
Diesel Generator is supplying its designated load group. This prevents
the Diesel Generator from supplying two load groups and overloading the
Diesel Generator, since the Diesel Generator is only rated to carry the
loads associated with one load group. However, if Diesel Generator
(3G002) is paralleled with the Reserve Auxiliary Transformer (3XR1)
during a periodic load test, a LOVS or SDVS at Bus 2404 will initiate a
transfer to Bus 3A04 and the Unit 3 Diesel Generator breaker 3A04-13 will
be tripped.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 063 K4.02
Importance Rating 3.9

DC Electrical Distribution System: Knowledge of DC electrical system design feature(s) and/or interlock(s) which provide for
the following: Breaker interlocks, permissives, bypasses and cross-ties

Proposed Question: Common 21

With Unit 2 in MODE 1, which ONE (1) of the following describes the allowable lineup of
B022, Swing Battery Charger?

A. Supply 1E DC Bus D1.
B. Supply Non-1E DC Bus D5.

C. Cross-tie 1E DC Buses D2 and D4.

D. Cross-tie 1E DC Buses D2 and Non-1E DC Bus D5.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible if thought that that the odd numbered DC buses were the ones supplied by
Swing Charger B022, however, Swing Charger B022 supplies the even-numbered buses and DC
Bus D5.

Correct. Swing Charger B022 supplies the even-numbered Buses and Non-1E DC Bus D5.

Incorrect. Plausible because these Buses can be cross-tied, however, there is a KIRK Key
interlock between these two breakers preventing the Swing Battery Charger from supplying both
Buses.

D. Incorrect. Plausible because both Buses are supplied from the Swing Battery Charger, however,

there is a KIRK Key interlock between these breakers preventing the Swing Battery Charger from
supplying both Buses.

0w

Technical Reference(s) SD-S023-140, Figure I-1 Attached w/ Revision # See
S023-6-15, Attachment 17 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: IDENTIFY Non-IE 120 VAC and 125 VDC Power Supply System flowpaths,
80702 / 80707 components, and locations including being able to draw and label system
diagrams.
EXPLAIN the interfaces between the Non-IE 120 VAC and 125 VDC Power
Supply System and other plant systems.
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Modified Bank #

New
Question History:

Question Cognitive Level:

Form ES-401-5

(Note changes or attach parent)

Last NRC Exam

Memory or Fundamental Knowledge

Comprehension or Analysis

10 CFR Part 55 Content:  55.41

7,10

55.43

Comments / Reference: From SD-S0O23-140, Figure I-1

Revision # 15
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Comments / Reference: From SD-S023-140, Figure -1 Revision # 15

UCIL omAavaln g awiT Lnayc
TRAIN B

430 VAC MCC BS
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Comments / Reference: From S0O23-6-15, Attachment 17 Revision # 29
MUCLEAR ORGANIZATION OPERATING INSTRLUCTION SCE3-6-145
LMITS 2 ANMD 3 RESION 259 FPAGE 1068 OF 122

ATTACZHMENT 17

B2 SWWNG BATTERY CHARGER, OPERATIONS
CONTINUOUS USE

OB.JECTIVE

Frovide direction on placing BI2Z, Swing Battery Charger, in service to DC Bus 02, D4, DS, or
02 ar 04 Battery Bank (whether initially connected to the DC Busor not). Inorderto prevent

ov erloading the Diesel Generatar, loads an MCC BS are restricted prior to energizing B1Z2.
B0Z2 is connected to the Bus andfor Battery and the Dedicated Battery Charger is disconnected.

Provide direction on removing B1Z2, Swing Battery Charger, from DC Bus D2, D4, D5, or 02 ar
D4 Battery Bank (whether connected to the DC Bus or not). The Dedicated Battery Charger wil
be placed in service, including Closing the Associated Battery Breaker if Open, and BOZ22 will be
removed from service.

LINIT MODE DATE TIME
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 064 K2.02
Importance Rating 2.8

Emergency Diesel Generator System: Knowledge of bus power supplies to the following: Fuel oil pumps
Proposed Question: Common 22

Which ONE (1) of the following is the power supply to Emergency Diesel Generator 2G003
Fuel Oil Priming Pumps?

A. 125 VDC from Panel 2D1-P1

B. MCC 2BJ
C. 125 VDC from Panel 2L-161

D. MCC 2BQ

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because DC Panel 2D1P1 is an ESF panel, however, it is powered from the
Train A side.

B. Incorrect. Plausible because MCC 2BJ is powered from Bus 2B06 which can be supplied from
EDG G003.

C. Correct. The Fuel Oil Priming Pumps power supply for EDG 2G003 is DC Panel L-161. The Main
Fuel Oil Pumps are engine driven.

D. Incorrect. Plausible because MCC 2BQ is powered from Bus 2B04 which can be supplied from
EDG 2G002.

Technical Reference(s) SD-S023-750, Page 88 Attached w/ Revision # See
SD-S023-750, Figure Il1-1 Comments / Reference
SD-S023-140, Figure I-2A

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Emergency

73305 Diesel Generator Electrical Systems components.

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

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

10 CFR Part 55 Content: 5541 7

55.43

Form ES-401-5

Comments / Reference: From SD-S023-750, Page 88

Revision # 16

NUCLEAR ORGANIZATION
UNITS 2 AND 3

PART III FUEL OIL SYSTEM

2.0 DESCRIPTION (Continued)

2.3 Detailed Control Scheme

SYSTEM DESCRIPTION SD-S023-750

REVISION 16

PAGE 88 OF 177

2.3.1 See General Control Scheme (Part III, Section 2.1.2) and
Component Description (Part III, Section 2.2.1 to Section

2.2.6).

2.4 Power Supplies

COMPONENT MCC BREAKER LOCATION
DG Fuel 0i1 Transfer Pump:
P09 BDZ24 G002 Room; 30' Elev
PO93 BDZ3 G002 Room; 30" Elev
PO94 BHOY GOO3 Room; 30' Elewv
PO95 BHOS GOO3 Room; 30' Elev
Motor Enclosure Heaters for Fuel 0i1 Transfer Pump:
P09 BD18 GOOZ Room; 30" Elev
POY93 BD18 GO0Z Room; 30' Elev
PO94 BHO3 GOO3 Room; 30' Elev
PO95 BHO3 G003 Room; 30" Elev
LOCAL DIESEL
COMPOMNENT & UNIT CONTROL PANEL LOCATION
2(3)
Fuel Priming Pump supplied with 125 VDC Power
P491 L-160 GOOZ Room; 30" Elev
P490 L-160 GODZ Room; 30' Elew
P493 L-161 GOO3 Room; 30' Elev
P492 L-161 G003 Room; 30° Elev

Page 100 of 112

Rev 0




ES-401 SONGS Oct 2009 NRC Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-750, Figure II-1 Revision # 16
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MOTE: FUEL OIL SYSTEM FOR DIESEL
GENERATOR 26003 ARE IDENTICAL
EXCEPT FOR EQUIPMENT HUMEERS
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Comments / Reference: From SD-S0O23-140, Figure |-2A Revision # 15
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EXCEPT FOR EQUIPMENT HUMEERS

Page 102 of 112

Rev 0




ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 064 A2.08
Importance Rating 2.7

Emergency Diesel Generator System: Ability to (a) predict the impacts of the following malfunctions or operations on the
EDG system; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Consequences of opening / closing breaker between buses (VARS, out of phase, voltage)

Proposed Question: Common 23

Given the following conditions:

e Emergency Diesel Generator (EDG) 3G002 is being paralleled to 1E Bus 3A04 which
is aligned to the Reserve Auxiliary Transformer.

e 3G002 Output Breaker is closed with EDG voltage significantly greater than 1E Bus
3A04 voltage.

Which ONE (1) of the following:
1.) Identifies the impact on the Emergency Diesel Generator?

2.) What action must be taken?

A. 1.) EDG VAR meter will move in the negative (-) VAR (BUCK) direction.
2.) Place Voltage Regulator in RAISE to establish a positive VAR load (+0.1 to +0.5
MVARS).

B. 1.) EDG VAR meter will move in the positive (+) VAR (BOOST) direction.
2.) Place Voltage Regulator in LOWER to establish a positive VAR load

(+0.1 to +0.5 MVARS).

C. 1.) EDG VAR meter will move in the negative (-) VAR (BUCK) direction.
2.) Place Voltage Regulator in LOWER to establish a negative VAR load (-0.1 to -
0.5 MVARS).

D. 1.) EDG VAR meter will move in the positive (+) VAR (BOOST) direction.
2.) Place Voltage Regulator in LOWER to establish a negative VAR load (-0.1 to -
0.5 MVARS).

Proposed Answer: B
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Explanation:

A

Incorrect. Plausible because this would be the correct action if generator voltage were lower than
Bus 3A04 voltage when the breaker was closed and it was desired to establish a positive VAR
load.

. Correct. With EDG voltage greater than bus voltage when the breaker is closed, a positive VAR

load will be “supplied out” the Emergency Diesel Generator (known at SONGS as BOOST).
Because Diesel voltage is significant kindling greater than bus voltage, the Voltage Control Switch
is placed in LOWER to decrease generator terminal voltage and establish the VAR load specified.
Incorrect. Plausible because this would be the correct action if generator voltage were lower than
Bus 3A04 voltage when the breaker was closed and if thought that it was desirable to establish a
negative VAR load.

Incorrect. Plausible because the VAR meter will move in the positive direction, however, placing
the Voltage Control Switch in LOWER will cause more VARSs to be “absorbed into” the Generator.

Technical Reference(s) S023-2-13, Attachment 2, Step 2.6 Attached w/ Revision # See

Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: MONITOR the operation of the Diesel Generators per SO23-2-13.

56392 / 56520 SYNCHRONIZE a Diesel Generator to the 4 kV Bus per SO23-2-13 or
S023-3-3.23.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 5541 5

55.43
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Comments / Reference: From S023-2-13, Attachment 2, Step 2.6 Revision # 37
NUCLEAR ORGANIZATION OPERATING INSTRUCTION S023-2-13
UNITS 2 AND 3 REVISION 37 PAGE 36 OF 175
ATTACHMENT 2

20 PROCEDURE (Continued)

2.6 Paralleling a Diesel Supplied Isochronous Bus to the RAT: (LS6.6)

261

262
263
264
265

266

Ensure the affected Switchgear Room is clear of all unnecessary personnel and maintain it clear until after
the Diesel is paralleled to the 4KV bus.

Werify that the associated Reserve Auxiliary Transformer is energized and available to pick up the load.
PLACE Synchronization Master Control switch to ON.
DEPRESS the Reserve Auxiliary Transformer XR1(XR2) FDR BKR AD418 (AD618) SYNC Pushbutton.

Using HS-1669-1(HS-1648-2), VOLTAGE REGULATOR, MATCH incoming and running voltages at the
synchroscope.

Using HS-1671-1(H3-1650-2), GOVERNOR CONTROL, ADJUST DIG SPEED so that the synchroscope
is moving slowly in the clockwise direction.

NOTE

To prevent a reverse power condition, the Diesel should have a minimum load applied immediately after being paralleled
to the 4kV bus.

267

268

269
2610

When the Synchroscope is within “3 minutes™ of the straight up position, then CLOSE the Reserve Auxiliary
Transformer Breaker. (LS-6.8)

RAISE LOAD on the Diesel to approximately 1.2 MW by depressing HS-167 1-1(HS-1650-2), GOVERNOR
CONTROL.

WERIFY ILLUMINATED HS-1671-1(HS-1650-2), GOVERNOR CONTROL DROOF IN light.

MAINTAIN VARS between 0.1 to 0.5 NVARS positive by adjusting the D/G Voltage Regulator using
H5-1669-1 (HS3-1648-2), VOLTAGE REGULATOR.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 073 A1.01
Importance Rating 3.2

Process Radiation Monitoring System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design
limits) associated with operating the PRM system controls including: Radiation levels

Proposed Question: Common 24

Given the following conditions:

Unit 3 is in MODE 6.

Irradiated fuel movement is in progress.

A spent fuel assembly is damaged while being transported to the spent fuel racks.
RE-7822 and RE-7823, Fuel Handling Building (FHB) Air Exhaust Process Radiation
Monitors high alarms have actuated.

Which ONE (1) of the following describes the resulting ventilation alignment and effect on
radiation levels?

Fuel Handling Building normal...

A. supply fan trips, normal exhaust fan remains running, and PACUs align to lower
radiation levels.

B. supply and exhaust fans trip and PACUs align to lower radiation levels.
C. supply fan remains on, normal exhaust fan trips and radiation levels lower.

D. supply and exhaust fans trip, and radiation levels remain the same.

Proposed Answer: B
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Explanation:

A. Incorrect. Plausible because this condition would create a negative pressure inside the FHB and
radiation levels do lower because the PACUs are aligned, however, this alignment would allow a
radioactive release.

B. Correct. With a Process Radiation Monitor high alarm the normal supply and exhaust fans will trip
and PACUs will take suction from the FHB atmosphere and discharge back into the FHB to lower
radiation level.

C. Incorrect. Plausible because this flowpath would suspend the release to atmosphere and adding
air to the Fuel Handling Building could dilute the atmosphere, however, both of these fans trip.

D. Incorrect. Plausible because the normal supply and exhaust fans will trip, however, the PACUs are
aligned to reduce radiation level.

Technical Reference(s) SD-S023-435, Page 22 Attached w/ Revision # See
SD-S023-435, Figure 1 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Fuel Handling
81409 /81410 Building HVAC System components.
INTERPRET instrumentation and controls utilized in the Fuel Handling Building
HVAC System.

Question Source: Bank # 127549
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2006

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

10 CFR Part 55 Content: 5541 7,8
55.43
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Comments / Reference: From SD-S023-435, Page 22 Revision # 3
NUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-435
UNITS 2 AND 3 REVISION 3 PAGE 22 OF 35

3.0 OPERATIONS (Continued)

3.3  Emergency Operations

3.3.1 Fuel Handling Building Isclation

.1 An automatic Fuel Handling Isolation Signal is initiated if train
“A" radiation monitor Z(3)RE-7822G1, or train "B" radiation
monitor 2(3)RE-7823G2 reaches an alarm state. High gaseous
activity level, or a loss of power to the Radiation Monitoring
Panel, 2(3)L103, or Vital Bus 2(3)¥0l or 2(3)Y02 will produce the
initiating signal. A manual Fuel Handling Isclation Signal can be
initiated from 2(3)CR60 by depressing Z2(3)HS-7822A1 for Train A or
2(3)HS-7823A2 for Train B. If the Radiation Monitor is in
"Bypass" it does not prevent a manual FHIS actuation or an auto
actuation due to loss of power to the Vital Bus, Aux Relay
Cabinets, or the Remote Display Unit (RDU).

.2 Upon receipt of a Fuel Handling Isolation Signal (FHIS), the
associated Train's Isclation Dampers go closed to isolate the FHB:

.2.1 High airborne radiation sensed by RE7BZ2 CLDSES the TRAIN A
Dampers ONLY.

.2.2 High airborne radiation sensed by RE7822 CLDSES the TRAIN B
Dampers ONLY.

.2.3 The TRAIN separation ensures that a single failure does not
prevent the FHB from being isolated upon receipt of a FHIS.

.3 FHB Ventilation must be in service (Supply and Exhaust Fan) for
the rad monitors to obtain a representative sample of the FHE
atmosphere, otherwise, they are not OPERABLE.

.4 Upon receipt of a Fuel Handling Isolation Signal, the normal Fuel
Handling Building supply and exhaust isclation dampers,
2(3)Hv-9846, 2(3)HV-9847, 2(3)HV-98478 and 2(3)HV-9847C for Train
A and 2(3)HV-9844, 2(3)HV-9845B, 2(3)HV-9545C and 2(3)HV-9845 for
Train B will close, which, in turn will stop the Fuel Handling
Building Mormal Ventilation Supply and Exhaust Fans. The Fuel
Handling Isclation Signal will also start the Post-Accident
Cleanup Units 2(3)E-370 and 2(3)E-371, and open their
corresponding inlet dampers Z(3)HV-9850 and 2(3)HV-9851.
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Comments / Reference: From SD-S023-435, Figure 1

Revision # 3

FIGURE 1: FUEL HANDLING BUILDING (FHB) VENTILATION SYSTEM
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 076 A4.02
Importance Rating 2.6

Service Water System: Ability to manually operate and/or monitor in the control room: SWS valves
Proposed Question: Common 25

Which ONE (1) of the following describes the operation of the Train A Saltwater Cooling Heat
Exchanger Outlet Valve (HV-6497)?

The Train A Saltwater Cooling Heat Exchanger Outlet Valve (HV-6497)
when Saltwater Cooling Pump P-307 is started and when SWC Pump
P-307 is stopped.

A. must be manually opened
will automatically close

B. will automatically open
will automatically close

C. will automatically open
must be manually closed

D. must be manually opened
must be manually closed

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because the valve could be manually opened upon SWC Pump start, however,
there is no automatic closure associated with this valve.

B. Incorrect. Plausible because the valve will automatically open upon SWC Pump start, however,
there is no automatic closure associated with this valve.

C. Correct. The CCW/SWC Heat Exchanger Outlet Valve will automatically open when the SWC
Pump is started but must be manually closed to avoid an unacceptable failure mode.

D. Incorrect. Plausible because the valve must be manually closed upon SWC Pump start, however,
there is no requirement for the valve to be manually opened.

Technical Reference(s) S023-2-8, L&S 4.8 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: INTERPRET instrumentation and controls utilized in the Salt Water Cooling
60306 / 60307 System.

ANALYZE normal and abnormal operations of the Salt Water Cooling System.

Question Source: Bank # 127289
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From S0O23-2-8, L&S 4.8 Revision # 30
NUCLEAR ORGANIZATION OPERATING INSTRUCTION S023-2-8
UNITS 2 AND 3 REVISION 30 PAGE 64 OF 67

ATTACHMENT 10
3.0 BUMPING SWC PUMPS

3.1 When a SWC Pump is uncoupled, then it may be bumped for rotation, or run
uncoupled, as required, to support maintenance activities. If the Kirk Key interlock
has been defeated to allow the start, then the start button will need to be held for
five seconds for the pump to start. The SWC Train remains operable during this
evolution. (AR 021000323)

4.0 SWC SYSTEM OPERATION

4.1 If the CCW outlet temperature approaches 95°F, or Saltwater outlet approaches
90°F, then the SRO Operations Supervisor should be notified for an operability
assessment.

4.2 When the SWC discharge path to the Circulating Water System is required to be
operable, then power to Gate Mo. 6 shall be removed, or an Operator should be
available to manually position Gate No. 6. Otherwise, a single failure in the gate
circuitry can cause gate closure and inoperability of both SWC Trains.

(Ref. 2.3.9 and UFSAR Section 9.2.1.3.C)

43 Indication of blockage to the SWC Discharge to Ouffall:
e Saltwater Cooling discharge pressure > 225 psig

¢ CCW HX E-001(E-002) Differential Pressure < 3 psid
¢ Saltwater Cooling Flow drops below 12,000 gpm

4.4 If SWC Pump flow will be < 3500 gpm (i.e., in support of testing), then Maintenance
Engineering should be notified of the low flow operating condition. (Ref. 2.3.8)

45  If a CCW Heat Exchanger Auto Vent valve is isolated while the HX is in Service or in
Standby (e.g., CCW HX Auto Vent Valve has failed Open), then the saltwater side of
the CCW Heat Exchanger should be manually vented on a daily basis until the Auto
Vent Valve is returned to Service.

46 If a start of the Standby CCW/SWC Loop occurs, and the Auto Vent Valve on the
saltwater side of the CCW Heat Exchanger is isolated, then a manual vent of the
CCW HX should be performed.

47  If CCW Heat Exchanger heat transfer efficiency is questionable (i.e., CCW outlet
temperature is trending up), then this may indicate air fouling of the CCW HX
Saltwater side due to a failed closed CCW HX Auto Vent Valve.

4.8 The SWC Heat Exchanger Outlet Valves (HVE495/HVE497) will automatically open
on start of SWC Pump. However, they do not automatically close as this is an
unacceptable failure mode.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 076 G 2.1.25
Importance Rating 3.9

Service Water System: Conduct of Operations: Ability to interpret reference materials, such as graphs, curves, tables, etc.
Proposed Question: Common 26

Given the following conditions:

e Unit 2 has been in MODE 1 for 7 days following a 40 day Refueling Outage.
e Spent Fuel Pool temperature is 92°F.
e Spent Fuel Pool level is 26 feet 4 inches.

e Component Cooling Water/Salt Water Cooling (CCW/SWC) Heat Exchanger E001
differential pressure is 10 psid.

e Salt Water Cooling injection temperature is 70°F.

Referring to SO23-2-8, Salt Water Cooling System Operation, Attachment 4, which ONE (1)
of the following is the minimum required flow of CCW/SWC Heat Exchanger E001?

Minimum required flow is approximately...
A. 15,900 gpm.

B. 16,800 gpm.
C. 17,200 gpm.

D. 17,900 gpm.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because with the Normal Curve and 9 psid is referenced, the required resultant
flow would be 16,600 gpm.

B. Incorrect. Plausible because if the wrong (reverse flow) Normal Curve is used instead of the proper
Normal Curve, the required resultant flow would be 16,800 gpm.

C. Correct. Due to the time after the beginning of the Refueling Outage being greater than 45 days,
the proper curve to use is the Normal Curve for normal system alignment (not reverse flowing).
With 10 psid, the curve arrives at 17,200 gpm.

D. Incorrect. Plausible because if the Alternate Curve is used the required resultant flow would be
17,900 gpm.
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Technical Reference(s) S023-2-8, Attachment 4 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: S023-2-8, Attachment 4

Learning Objective: DESCRIBE the configuration and operational characteristics of Salt Water
60305 / 60307 Cooling System components.
ANALYZE normal and abnormal operations of the Salt Water Cooling
System.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 5,10
55.43
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Comments / Reference: From S0O23-2-8, Attachment 4 Revision # 30
NUCLEAR ORGANIZATION OPERATING INSTRUCTION 5023-2-8
UNITS 2 AND 3 REVISION 30 PAGE 43 OF 67
ATTACHMENT 4

20 PROCEDURE (continued)

2.2 Determine which curve to use in Modes 1-4
221 If all of the following are true, then use the applicable Normal Curve:
e« Spent Fuel Pool level is = 26'
# Spent Fuel Pool Temperature is < 95°F
* Time elapsed since the start of the last refueling outage is > 45 days
2232 If any of the following are true, then use the applicable Altemate Curve:
» Spent Fuel Pool level is < 26'
» Spent Fuel Pool Temperature is > 95°F
* Time elapsed since the start of the last refueling outage is < 45 days
2.3 Determine which curve to use in Modes 5-6

231 Use the applicable Normal Curve. (There are no restrctions in
Modes 5 and 6.)
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Form ES-401-5

Comments / Reference: From S0O23-2-8, Attachment 4 Revision # 30
MUCLEAR ORGANIZATION  OPERATING INSTRUCTION 5023-2-8
UNITS 2 AND 3 REVISION 30 PAGE 44 OF 67
ATTACHMENT 4
MORMAL FLOW CPERATIONS

[¥F (REFERTO STEPS2.1.2.2 AND 2.1.2.3 FOR REQUIRED TEMPERATURE ADJUSTMENT)
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Comments / Reference: From S023-2-8, Attachment 4 Revision # 30
MUCLEAR ORGAMIZATION OFERATING INSTRUCTION S0E3-2-8
LIMTS 2 AM0 3 RESI0MN 30 PASE 45 OF 67
ATTACHMENT 4

NORMAL REVERSE FLOVY OFPERATIONS
[¥ (REFERTO STEPS2.1.2.2 AND 2.1.2.3 FOR REQUIRED TEMPERATURE ADJUSTME?

Saltwater Inj. Temp. vs. Minimum
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ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5
Comments / Reference: From S0O23-2-8, Attachment 4 Revision # 30
MUCLEAR ORGANIZATION — OPERATING INSTRUCTION 5023-2-8
UNITS 2 AND 3 REVISION 30 PAGE 46 OF &7
ATTACHMENT 4
ALTERMATE FLOW OPERATIONS
[[E (REFER TOQ STEPS 2.1.2.2 AND 2.1.2.3 FOR REGUIRED TEMPERATURE ADJUSTMENT)

Saltwater Inj. Temp. vs. Minimum
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Comments / Reference: From S0O23-2-8, Attachment 4 Revision # 30
MUCLEAR ORGAMIZATION OPERATIMNG INSTRLUCTIOMN S023-2-8
UMITS 2 AND 3 REWISION 30 PAGE 47 OF 67
ATTACHMEMT 4

ALTERMATE REVEREE FLOWY OPERATIONS
[¥ (REFERTO STEPS2.1.2.2 AND 2.1.2.3 FOR REQUIRED TEMPERATURE ADJUSTMENT

Saltwater Inj. Temp.vs. Minimum
Saltwater Flow
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 078 K1.02
Importance Rating 2.7

Instrument Air System: Knowledge of the physical connections and/or cause-effect relationships between the IAS and the
following systems: Service air

Proposed Question: Common 27

Given the following conditions:

e Unit 2 is operating at 100% power with the Instrument Air system aligned for normal
operations.

e Subsequently, an air leak upstream of the Instrument Air Dryers occurs.

¢ Instrument Air header pressure lowered to 85 psig and is currently 87 psig and steady.

Which ONE (1) of the following correctly describes the current status of the Instrument Air
System?

A. Three (3) Instrument Air Compressors are running fully loaded.
Service Air is maintaining Instrument Air via a pressure control valve.

B. Two (2) Instrument Air Compressors are running fully loaded.
Nitrogen Backup is maintaining Instrument Air via a pressure control valve.

C. One (1) Instrument Air Compressor is running fully loaded.
Two (2) Instrument Air Compressors are running half loaded.
Nitrogen Backup and Service Air is maintaining Instrument Air via pressure control
valves.

D. Two (2) Instrument Air Compressors are running fully loaded.
One (1) Instrument Air Compressor is running half loaded.
Nitrogen Backup and Service Air is maintaining Instrument Air via pressure control
valves and Instrument Air to Containment has closed.

Proposed Answer: A
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Explanation:

A. Correct. Lowering of Instrument Air header pressure to 85 psig caused all three Instrument Air
Compressors to run fully loaded. The Service Air Pressure Control Valve opens at 88 psig.

B. Incorrect. Plausible because at least two Instrument Air Compressors are running fully loaded,
however, the Instrument Air header would have to drop to 83 psig for Nitrogen Backup to actuate.

C. Incorrect. Plausible because three Instrument Air Compressors are running, however, they would
all be at full load. Nitrogen Backup would not be in service because Instrument Air Header
pressure did not drop low enough.

D. Incorrect. Plausible because three Instrument Air Compressors are running, however, they would
all be at full load. Nitrogen Backup would not be in service because Instrument Air Header
pressure did not drop low enough. Instrument Air to Containment is isolated for a different reason.

Technical Reference(s) S023-13-5, Attachment 6, L&S 1.2 Attached w/ Revision # See
S023-1-1, Attachment 22, L&S 2.1 Comments / Reference
S02-15-61.C, 61C19

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Instrument
72865 / 72866 and Respiratory & Service Air Systems components.

INTERPRET instrumentation and controls utilized in the Instrument and
Respiratory & Service Air Systems.

Question Source: Bank #
Modified Bank # 127082 (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2005A

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

10 CFR Part 55 Content:  55.41 7,10
55.43
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Form ES-401-5

Comments / Reference: From S023-13-5, Attachment 6, L&S 2.1 Revision # 7
NUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTIOM 5023-13-5
UNITS 2 AND 3 REVISION 7 PAGE 32 OF 34

ATTACHMENT &

LOSS OF INSTRUMENT AIR LIMITATIONS AND SPECIFICS

OBJECTIVE

To increase understanding of actions when responding to and mitigating an
Instrument Air event caused by a large leak. Since an Instrument Air Teak
requires prompt action, targeted L&S5s are not used, to prevent unnecessary
distractions. (ACE 070900675-1)

1.0 General Information

1.1 A loss of Instrument Air due to a leak involves both Units, but in very

different ways. The Unit that has the active leak is called the

affected Unit. The Unit without the active leak is called the

unaffected Unit. This convention is used to distinguish between the
Unit which may have serious problems due to the leak from the Unit that
should not see any serious effects. While in reality both Units are
affected, this distinction accounts for the fact that the unmaffected

Unit will be relying on backup Nitrogen.

1.2 The Instrument Air Compressors cannot maintain header pressure when

there is = 1.5 inch hole in the system (e.g., line break, joint

separation, aggregate of smaller leaks, etc.). That size Teak will
lower header pressure enough to start the backup RSAS Air Compressors
at 88 psig and supply the Instrument Air header. However, pressure will
continue to fall to 83 psig and backup Low Pressure Nitrogen will begin
supplying the header. The Nitrogen header splits into two headers, one
supplying each Unit (see Attachment §). Near this split, each of the
two headers has an excess flow check valve. As pressure drops below

83 psig, the excess flow check valve to the affected Unit will close,
isolating that Unit from Nitrogen. Backup Nitrogen header pressure will
then recover to 83 psig, and the unaffected Unit will be SUEpliEd by

backup Nitrogen, terminating the effects of the event for t

at Unit.
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Comments / Reference: From S023-1-1, Attachment 22, L&S 2.1 Revision # 19
NUCLEAR ORGANIZATION OPERATING INSTRUCTION 5023-1-1
UNITS 2 AND 3 REVISION 19 PAGE 112 OF 116

ATTACHMENT 22
INSTRUMENT AIR LIMITATIONS AND SPECIFICS (Continued)

2.0 NORMAL OPERATION OF THE AIR COMPRESSORS

2.1 The Instrument Air Compressors are started and loaded in the sequence
selected by the Operator on local control pamel 2/3L-102:

PANEL 2/3L-102 PSL
CONTROL SWITCHES c-001 c-002 C-003 SET POINT

50% loaded 106 to 110 psig

Lag 1 | 20% loaded | pg) s348m | pSL-53508 | PSL-53528 98 to 102 psig
100% Toaded 94 to 98 psig
50% loaded 90 to 94 psig

manuaL | 50% Toaded | pq) cas0p | psi-53508 | PSL-53528 98 to 102 psig
100% Toaded 94 to 98 psig

Each Instrument Air Compressor is rated for 400 scfm Half-Load and 800 scfm

Full Load.
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Comments / Reference: From S0O2-15-61.C, 61C19 Revision # 6
NUCLEAR ORGAMIZATION ALARM RESPOMSE INSTRUCTION 502-15-61.C
UNIT 2 REVISION 6 FAGE 44 0OF 54
ATTACHMENT 2
61C19 INST AIR HEADER PRESS LO
APPLICABILITY PRICGRITY REFLASH ASSOCIATED WINDOWS
Modes ALL AMEER MO MOME
INITIATING NOUM MAME SETPOINT | VWALIDATIONM pPcs 1D LINE #
DEWICE INSTRUMEMNT 1z
ePsL-5342 Instrument Air Header |78 PSIG | 2PI-5344A MOME 1638 |
Pressure Switch Low
ZP5L-5378 Instrument Air Header |74 P3IG |
Fressure Switch Low

1.0 REOUIRED ACTIONMS:
1.1 GO TO 5023-13-5, Loss of Instrument Air.
2.0 CORRECTIWE ACTIQMS:

SPECIFIC CAUSES SPECIFIC CORRECTIYE ACTIONS

MOME MONE

3.0 ASSOCTATED RESPOMNSES:
NONE
4.0 COMPEMSATORY ACTIONS:

DEYICE HIMBER SPECIFIC COMPEMSATORY ACTIOMS

4.1 2PI-53444A, Instrument 4.1  Monitor Instrument Air Header pressure at
Air Header Pressure least once per shift.
Indicataor
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Comments / Reference: From SONGS Exam Bank #127082 Revision 10/20/06

Given the following conditions:
e Unit 2 is operating at 100% power with the Instrument Air system aligned for normal
operations.
o Subsequently, a valid Instrument Air Header Pressure Low alarm is received, due to an air
leak.
¢ Instrument Air header pressure is currently 87 psig and steady.
Which ONE (1) of the following correctly describes the current status of the Instrument Air System?
A. Three Instrument Air Compressors are running fully loaded.
Nitrogen backup is maintaining Instrument Air via a pressure control valve.
B. Three Instrument Air Compressors are running fully loaded.
Service Air is maintaining Instrument Air via a pressure control valve.

C. Two Instrument Air Compressors are running fully loaded.

One Instrument Air Compressor is running half loaded.

Nitrogen backup is maintaining Instrument Air via a pressure control valve.
D. Two Instrument Air Compressors are running fully loaded.

One Instrument Air Compressor_is running half loaded.

Service Air_is maintaining Instrument Air via a pressure control valve.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 1
K/IA # 103 A3.01
Importance Rating 3.9

Containment System: Ability to monitor automatic operation of the containment system, including: Containment isolation
Proposed Question: Common 28

Which ONE (1) of the following valves receives a CLOSE signal on a Containment Isolation
Actuation Signal?

A. Steam Generator Blowdown Isolation Valves.

B. Containment Sump Pump Discharge Isolation Valves.
C. Main Steam Valves to P140, Auxiliary Feedwater Pump.

D. Blended Makeup to Volume Control Tank Isolation Valves.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because these valves could allow contamination to escape Containment
during a tube rupture, however, these valves are closed on an MSIS.

. Correct. These valves are isolated on a CIAS.

B
C. Incorrect. Plausible because the Main Steam Isolation Valves are closed on a CIAS, however,
these valves are not closed until an MSIS is received.

D. Incorrect. Plausible because this interfaces with Letdown, however, it is closed on an SIAS.

Technical Reference(s) S023-3-2.22, Attachments 4, 11, and 17 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the flowpaths and major components of the CIS, CSS, and SIS
79743 utilized for normal and emergency operations.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis
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10 CFR Part 55 Content: 5541 7,9

55.43
Comments / Reference: From S023-3-2.22, Attachment 17 Revision # 16
MUCLEAR ORGAMNIZATICN DOPERATIMNG INSTRLUCTIOMN S023-3-222
LMNITS 2 AMD 3 FEMISION 16 FASEYI OF 146
ATTAZHMEMNT ¥

20 PROCEDURE (Continued)
2.3 VERIFY CIAS Train B component actuation at CR-57: (Continued)

MUMBER OF RECUIRED FERF. BY
STEF COMPOMNERNT MO MARME MOTE POSITION IMITIALS
2317 H: 7806 Containment Rad Mon TrE Inlet
lsalation [1]2] CLOSED
2318 H- 9900 Containrment Chill YWater Inlet
lsalation [1]2] CLOSED
2319 H- 5686 Containment Fire Water [solation  [1][2] CLOSED
2320 HW- 7513 RCOT T-012 Drain Isolation [1]2] CLOSED
232 H4A 7258 Containment Waste Gasent
Header |zolation “alve [MZ] CLOSED
2322 Hw- 5804 Containment Sump Pump Discharge
lsalation [1]2] CLOSED
23.23 H - 7800 Containment Rad Mon Tr Alnlet
lsalation [1]2] CLOSED
23.24 Hw- 7805 Containment Rad Mon Tr B Outlet
lsalation [1]2] CLOSED
2325 Hw-9971 Containment Mormal Chilled Wyater |
lsalation [1]2] CLOSED |
2326 H- 5821 Containment Mini Purge Supply
lsolation CLOSED
232 H: 5524 Containment Mini Purge Exhaust
l=olation CLOSED
2328 Hw-54.34 oI T Mitrogen Supply salation [1]2] CLOZED
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SONGS Oct 2009 NRC Written Exam Worksheet

Form ES-401-5

Comments / Reference: From S023-3-2.22, Attachment 11

Revision # 16

MUCLEAR DRGAMNIZATICMN

LIMITS 2 AND 3

COPERATING INSTRUCTION
REYISION 16
ATTACHMENT 11

20  PROCEDURE (Continued)

SC23-3-2.222
PAGE BB OF 146

22 ENSURE M5l Train A'B component actuation on CR-52;
MUMBER OF REQUIRED PERF. BY
STER COMPOMNENT MOUT MAME MOTE POSITION  IMITIALS
221 H'- 4048 =G BE088 Main Feedwater
[solation Yalve CLOSED
222 H'-5205 =5 BE-088 Main Steam [solation Yalve CLOSED
2273 Hw- 4052 =G BE-0859 Main Feedwater
[solation Yalve CLOSED
224 Hw-8204 SIG BE-08S Main Steam lsolation Walv e CLOSED
23 ENSURE MSIS Train A component actuation on CR-52:
MUMBER OF REQUIRED PERF. BY
STER COMPOMNENT BNOUT MAME HOTE POSITION  IMITIALS
231 H%w-5419 =5 E-088 Atrmaspheric Dump
“alve [1] CLOSED
232 Hw-5203 kS HW- 5205 Bypass Valve [1] CLOSED
2373 Hw- 4054 =5 BE-088 Blowdown [solation
“Yalve [1] CLOSED
234 H: 4055 o5 B088 Water Sample [solation
“Yalve [1] CLOSED
235 Hw-8201 Main Steam to P-140 | solation [1]2] CLOSED
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Comments / Reference: From S023-3-2.22, Attachment 4 Revision # 16
MUCLEAR QORGAMNIZATICN OPERATING INSTRUCTION SE3-3-2 22
LMITS 2 AMD 3 FESION 16 PAGE 44 OF 145
ATTACHMEMT 4

2.0 PROCEDURE (Continued)
24 VERIFY SIAS/CCAS Train A component actuation at CR-57: (Continued)

MNUMBER OF REQUIRED FPERF. BY
STEFP COMPOMNENT MO MAME MOTE POSITION IMITIALS
2537 Hw-6202 P-307 Discharge Yalve
(MR P-112 running) CPEM
2535 H%-B375 P-307 Bearing Water Supply
Yalve (MAIf P-112 running) OPEM
2539 TwWi0221 LD to Regen Hx E-0G3 |solation [2] CLOSED
2540 H-5205 Regen ta LD Hx [solation [Z]3] CLOSED
2541 HW-5236 P-174 to T-071 Recirc. CLOSED
2542 Hw-59231 P-175 to T-072 Recirc. CLOSED
2543 Fyi 0203 Blended Makeup to WCT Isolation CLOSED
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 002 K5.01
Importance Rating 3.2

Reactor Coolant System: Knowledge of the operational implications of the following concepts as they apply to the RCS:
Basic heat transfer concepts

Proposed Question: Common 29

Given the following condition:

e During an outage, chemical cleaning is performed on Steam Generator tubes, and no
tubes in either Steam Generator are plugged.

Given the same 100% power level before and after the outage, which ONE (1) of the following
will be observed?

A. Turbine Governor Valves will be more OPEN than before the outage.

B. Turbine Governor Valves will be more CLOSED than before the outage.

C. Reactor Coolant System AT will be LARGER than before the outage.

D. Reactor Coolant System AT will be the SAME AS before the outage.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible if thought that cleaning of the Steam Generator tubes caused the U in Q =
UAAT to increase. In this case, the AT will be smaller and the Turbine Governor Valves would
have to be opened further for the same power level.

B. Correct. Given the conditions listed, the Turbine Governor Valves will be more closed than before
the outage at 100% power.

C. Incorrect. Plausible given the equation Q = UAAT. If u decreases then AT will be larger, however,
cleaning the tubes causes U to increase and the AT will decrease.

D. Incorrect. Plausible given the equation Q = UAAT. If u decreases then AT will be larger, however,
cleaning the tubes causes U to increase and the AT will decrease.

Technical Reference(s) LP 0HT122, Page 33 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: Given formulas applicable to heat transfer, and selected heat exchanger
53321 parameters, CALCULATE and/or PREDICT changes in heat transfer rate
and/or heat exchanger inlet/outlet temperatures.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 5
55.43
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Comments / Reference: From LP OHT122, Page 33 Revision # 1-2

The value of U decreases as heat exchanger tube surfaces become fouled. This occurs
because the effective thermal conductivity of the tubes is decreased and because the
effective thickness of the tubes increases due to the foreign material which attaches itself to
the tubes. An accepted method to monitor heat exchanger operation is to monitor changes in
UA:

UA=Q/AT

When the value of UA has decreased below its minimum acceptable (design) value, the heat
exchanger is removed from service and cleaned.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 015 A2.05
Importance Rating 3.3

Nuclear Instrumentation System: 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: Core void formation

Proposed Question: Common 30

Given the following conditions:

e A Loss of Coolant Accident is in progress.
e Core Exit Saturation Margin is 10°F superheat.

Which ONE (1) of the following:

1.) Explains the reason for the indicated response(s) of the Source Range Nuclear
Instruments if excessive voids are formed in the core due to inadequate core
cooling?

2.) What action must be taken to mitigate the situation?

A. 1.) Count rates would LOWER due to more moderation within the core causing
LESS fast leakage.
2.) Raise Steam Generator feeding rate.

B. 1.) Count rates would LOWER due to less moderation within the core causing
MORE fast leakage.
2.) Open Pressurizer Vent Valves to restore Pressurizer level so that heaters can
be energized.

C. 1.) Count rates would RISE due to less moderation within the core causing
MORE fast leakage.
2.) Raise Steam Generator steaming rate.

D. 1.) Count rates would RISE due to more moderation within the core inserting
positive reactivity to increase the shutdown power level.
2.) Lower Reactor Coolant System pressure to inject the Safety Injection Tanks.

Proposed Answer: C
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Explanation:

A. Incorrect. Plausible because the action to take is correct, however, voiding causes a reduction in
moderation and an increase in fast neutron leakage.

B. Incorrect. Plausible because most of the reason for voiding is correct, however, this action would
only be taken if an excessive Core Exit Saturation Margin existed.

C. Correct. This is the correct reason for voiding and the correct action to perform per Attachment 5.

D. Incorrect. Plausible because this action is performed during an extended Station Blackout and
count rate does rise, however, it is due to less moderation and more fast neutron leakage.

Technical Reference(s) S023-12-11, FS-10 Attached w/ Revision # See
S023-12-11, Attachment 5 Comments / Reference
LP 2LC750, Page 44

Proposed references to be provided during examination: None

Learning Objective: ASSESS the response of the following instrumentation to changes in
53354 reactor vessel water level during degraded core conditions: Excore Nuclear
Instrumentation.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 5,10
55.43
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Comments / Reference: From S0O23-12-11, FS-10

Revision # 6

NUCLEAR ORGANIZATION

UNITS 2 AND 3 REVISION &
ATTACHMENT 2

FS-10

EMERGENCY OPERATING INSTRUCTION S023-12-11 1552

PAGE 28 OF 278

EQI SUPPORTING ATTACHMENTS

FLOATING STEPS

ACTION/EXPECTED RESPONSE

ELIMINATE Voids (Continued)

RE-EVALUATE RCS voiding per F5-9,
VERIFY RCS Free of Voids.

RESTORE Core Exit Saturation Margin to
optimum range per Attachment 5, CORE
EXIT SATURATION MARGIN CONTROL.

REQUEST Shift Manager/Operations
Leader to evaluate restoring normal
Letdown.

q.

RESPONSE MOT OBTAINED

1)

REQUEST Shift Manager/Operations
Leader to evaluate opening Reactor
Vessel Head Went or PZR Vent to remove
non-condensable gases per 5023-3-2.33,
REACTOR COOLANT GAS VENT
SYSTEM.

GOTOstep a.
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Comments / Reference: From S0O23-12-11, Attachment 5

Revision # 6

NUCLEAR ORGANIZATION

UNITS 2 AND 3

REVISION &
ATTACHMENT &

EQI SUPPORTING ATTACHMENTS

EMERGENCY OPERATING INSTRUCTION S023-12-11 1552

PAGE 110 OF 278

CORE EXIT SATURATION MARGIN CONTROL

NOTE

During ESDE the value of PTS Subeooling (CFMS page 311) should be used in place of CESM.

CAUTION

Attachment 29, POST-ACCIDENT PRESSURE/ TEMPERATURE LIMITS is the controlling
attachment when: 1) the Natural Circulation cooldown strategy of minimizing Reactor Vessel
Upper Head void formation is used, or 2) the EQls are entered from a lower mode and Shutdown
Cooling was MOT initially in service.

CORE EXIT SATURATION MARGIN (CESM)

LOCA,SGTR,5B0,FR:
less than 20°F

DPTIMUM
SBO: between 20°F and S0°F
LOCA,SGTR,FR: between 20°F

SBO: greater than S0°F
OTHER: greater than 160°F

than 30%, ENSURE
O,

CONTROL ESDE.LOFW., and 160°F LOWER MODE ENTRY: Mo
METHOD LOOP/LOFC: less than | ESDE,LOFW, LOOP/LOFC: Upper Limit
80°F between G0°F and 160°F
LOWER MODE LOWER MODE ENTRY: greater
ENTRY: less than 20°F | than 20°F (Mo Upper Limit]
— I I _
Feedwater [ RaisE. STABILIZE SIG Level LOWER,
Flowrate MAINTAIN S/G Levels |- between 40% and 50% NR. MAINTAIN S/G Levels
— less than 50% NR. — greater than 40% MR
SG
Steaming RAISE MAINTAIN LOWER
Rate
Sl RAISE, . - _—
Flowrate | ATTEMPT to maintain | |F 5! throttlefstop criteria (FS-7) | IF Sl throttle/stop criteria
FZR level — satisfied, {F5-T) — satisfied,

) _ less than B0% THEN throttle flowrate to maintain | THEN lower flowrate and
Charging : PZR level maintain PZR level
Flowrate - between 30% and 60% - greater than 30%.
Letdown IF S1AS — reset, THEN ATTEMPT -

Flowrate LOWER to place PLCS in AUTO. RAISE
Mormal RAISE,
Spray LOWER, REQUEST SM/OL evaluate

ATTEMPT to maintain opening PZR Vents per
Auxiliary PZR level - . . S023-3-2.33, REACTOR
Sprray — less than G0%. MAINTAIN Saturation I"."Iargln as COOLANT GAS VENT

RCS temperatures are reduced. SYSTEM.
PZR Htrs. If PZR level greater
EMSURE OFF
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Comments / Reference: From LP 2LC750, Page 44

Revision # 3-3

B. Neutron Detector Response
1. Excore M5

a.

General System Description

1)

Safety Channels (4)
a) Use 3verically stacked fission chambers.

by Are not post-accident qualified.
Startupiide Range Channels (2)
a)  Use 2 side by side fission chambers.

by Channels are post-accident qualified.

Expected Response of Excore MIs

1)

2]

4

Sirnilarto response at Thl-2.

Can be used to detect:

a) Corewater level
b RCS voiding (bulk boiling with RCPs running
C) COre re-amangement due to severe damage.

Excore response changes due to 3 fundarmental
CaUSes:

a)  Changein source multiplication

b Reduced shielding due towoiding (bulk
boiling )

C)  Change in nature or location of neutron
SOUrCES.

As core and downcorm er water |evel decreases:

Z)  Meutron leakage increases due to loss of
roderatorrefector

by More neutrons reach detectar.
o) Indicated power level will increase.

Page 25 of 110

Rev 0




ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 016 A4.01
Importance Rating 2.9

Non-Nuclear Instrumentation System: Ability to manually operate and/or monitor in the control room: NNI channel select
controls

Proposed Question: Common 31

Given the following conditions:

e Unit 2 is operating at normal pressure, temperature and level with the Pressurizer
Level Controller, LIC-0110 in LOCAL Setpoint Control.

e All other Pressurizer level and pressure controls are in Automatic.
e A power descension is in progress.

While in LOCAL Setpoint Control, which ONE (1) of the following describes how Pressurizer
level is controlled?

Pressurizer level...
A. automatically maintained as Tave changes.

B. automatically maintained as Letdown flow changes.
C. adjusted based on level deviation from setpoint.

D. manually controlled by adjusting the Level Setpoint.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because Taye changes will generate a deviation from setpoint, however, only
when the controller is in REMOTE.

B. Incorrect. Plausible because as letdown flow changes pressurizer level will change, however, not
in the reverse order.

C. Incorrect. Plausible because it could be thought that the deviation signal will prompt the operator to
make level setpoint changes.

D. Correct. The operator adjusts the LOCAL setpoint based on SO23-3-10, Attachment 5.

Technical Reference(s) S023-3-1.10, Attachment 1, Step 1.2.1 Attached w/ Revision # See
S023-3-1.10, Attachments 5 and 8 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective:
56421

Question Source:

Question History:

SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5

DESCRIBE the process for performing Pressurizer Pressure and Level
Control evolutions, including the consequences of misalignment or
misoperations.

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

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 5541 7

55.43
Comments / Reference: From S0O23-3-1.10, Attachment 1, Step 1.2.1 Revision # 21
NUCLEAR ORGANIZATION  OPERATING INSTRUCTION 5023-3-1.10
UNITS 2 AND 3 REVISION 21 PAGE 26 OF 58
ATTACHMENT 1

1.0  PROCEDURE (Continued)

12 Transfer Pressurizer Level Auto Control (Remote -~ Local)

as "0SP.

1. Dunng REMOTE level control, the level setlpoint is determinad by a computer driven Tava
program. Durng LOCAL level control, the le

2. OnLIC-0110 Page 1, Remote setpoint is indicated as "ESP". Local setpoint is indicated

3. Dunng normal operations, the Local setpoint (OSP) will automatically track with the
Remote Setpoint (ESP).

NOTES

wvel setpoint is determined by the Operator.

1.2.1

Transfer from REMOTE to LOCAL setpoint control

Ensure a Reactivity Brief has been conducted for this activity per
S0123-0-A1, Section for Reactivity.

Ensure LIC-0110, PZR Level Controller, is in MANUAL with stable
letdown flow.

Transfer LIC-0110 setpoint control to LOCAL by depressing the
RJ/L pushbutton.

Adjust LIC-0110 Local setpoint, OSP, (left column) to match the
actual PZR. level (middle column).

Ensure letdown and charging flows are approximately equal.

Transfer LIC-0110, PZR Level Controller, back to AUTO.

O oo o o O

Initiate maintainir&g'SF’ER level at the required setpoint as
determined by RCS temperature per Attachment 5.
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Comments / Reference: From S023-3-1.10, Attachment 5 Revision # 21
NUCLEAR ORGANIZATION OPERATING INSTRUCTION S023-3-1.10
UNITS 2 AND 3 REVISION 21 PAGE 51 OF 53
ATTACHMENT &5

PEESSURIZER LEVEL CONTROL PROGRAM

O 37 !

35 547 566
540 h45 550 555 560 565

RCS AVERAGE TEMPERATURE (Deg F)

270

Page 28 of 110

Rev 0




ES-401

SONGS Oct 2009 NRC Written Exam Worksheet

Comments / Reference: From S0O23-3-1.10, Attachment 8

Revision # 21

MUCLEAR ORGANIZATI
UNITS 2 AND 3

ON
REVISION 21
ATTACHMENT 8

OPERATING INSTRUCTION

S023-3-1.10

PAGE 55 OF 58

PEESSURIZER CONTROL BLOCK DIAGEAMS (Continued)

PRESSURIZER LEVEL CONTROL SYSTEM BLOCK DIAGRAM

@

o110
-2

= QSPDS OSPOS -
- — CRS0 LID110-A1 oy
\_ CRS0 L-0110-A2 N,
- B CRE0LI-D110-1 Loaa
Ch X 1E Hir 1E L LD4Z 1E Ch ¥ 1E Hir
IO @23.1% CiO @23.1%
ISOLATOR @ 6% dev @ +4% dev ISOLATOR
o ALL Hirs ON
MNon-1E Stans ALL BVl Stop to Mon-1E
an ' fm -
B/U Chg Pumps Chg Pumps
EOADG BISTABLES BISTABLES S0AD3
@23.1% T = @23.1%
|
5DAZ3 ) b 50423
@-6% dev -“f\,_ (@-E% dev
e | -
50422 -‘“‘\\" 5022
@+4% dev @+4% dev
HS-0110
GOA12 50A12
@+10% dev Tave 2 Tave 1 @+10% dev
TYY
LIc-0110
HIC-01104 |- —=  HIC-01108
FE FE
LV-01104 Lv-01108
15t Sthy Chg Pp
ON @ -2 5% dev
@ -1.1% Min Letdown | OFF (@ -1.1% dev
({@+10.6% Max Letdown | 2nd Stby Chg Pp
ON @ -3.0% dev
OFF @ -1.7% dev
HS-0100C
s "
| EIQ A I "(Ens }
A Ny
Trip Mon-1E Hirs
@23.1%
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 029 K3.01
Importance Rating 2.9

Containment Purge System: Knowledge of the effect that a loss or malfunction of the Containment Purge System will have
on the following: Containment parameters

Proposed Question: Common 32

Given the following conditions:

e The Unitis in MODE 4 with a cooldown to MODE 5 in progress.

e A Containment Mini-Purge is in progress.

e A Containment Mini-Purge Exhaust Isolation Valve fails closed.

¢ NO other Containment Mini-Purge components have repositioned.
e Current weather conditions are 55°F and foggy.

Which ONE (1) of the following Containment parameter changes can be observed within 15
minutes if no operator action is taken?

A. Humidity level rises.

B. Temperature rises.
C. Radiation level rises.

D. Pressure rises.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because with exhaust isolated, humid air is still being added to Containment,
but at a continuously reducing rate as pressure in Containment builds. Normal Containment
Cooling would be reducing humidity.

B. Incorrect. Plausible because the flow of air being added to Containment via the Mini-Purge Supply
is reduced, however, there is no forced cooling of this air and Containment Normal Cooling is still
in service. Also, there is an RCS cooldown in progress.

C. Incorrect. Plausible because Mini-Purge Exhaust flow is reducing airborne radionuclide
concentration and that flow has just been reduced. Over time normal RCS leakage would add
radioactivity to the Containment atmosphere but this would not be observable in such a short time
span.

D. Correct. With Mini-Purge Exhaust isolated and Mini-Purge Supply still in service, air volume is
being added to Containment and Containment pressure would slowly but steadily rise.
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Technical Reference(s) SD-S023-770, Figure 1 and 5 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: STATE the names of the systems interfacing with the CIS, CSS, and SIS
79747 and DESCRIBE the flowpath and purpose of each interconnection.
Question Source: Bank # 127145
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam SONGS 2005B
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 9

55.43
Comments / Reference: From SD-S023-770, Figure 1 Revision # 8
- - N
CONTAINMENT NORMAL PURGE & MINI-PURGE SYSTEMS » 4
A-374 CONTAINMENT NORMAL PURGE SUPPLY UINIT ’
A-3T9 CONTAINMENT MINI-PURGE SUPPLY UNIT
A-080 CONTAMMENT NORMAL PURGE EXHAUST UNIT | | 'I
8053  CONTAINMENT MINPURGE EXHAUST UNIT S84 Figura 5 A074 LAD72 :
-C:|;|’] [ZQ’J [

A

A S

- - - -
HV-3350

ity

.- /

CONTAINMENT _
PURGE STACK

A

H\I'-355I‘I ' HV-3823 : i : l J-
fH=—> +|—|4w—T T+ f

HW-3824

—
Tt | |4 (O

: 1
+
OSA —[]—p E 1 £-374 i HV-!BA&l_ - Hva!u!ai i \2 f ‘Z’ __f i-’ i
E-400 E-PE;:Q-B E-401 J:[ E-399 ¥ E-397

AL N
OSA ——J=] F A-379 HVSB21 =y

I
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Comments / Reference: From SD-S023-770, Figure 5

Revision # 8

Hw-3524 /F@'\CR\E?
| 3825
-1 i-—- CPI5 CLOSES
FROM RE-7828 -— : 4
(HEY bl s i l-—- siA8 CLOSES
\geo3/ oy
.- L@'@ HY-38254 | Hv-seas
[ SRS y | TUE | o S -V §
T v \
= . v ® \Q
B NC
2053 fr————
___________ e HV-5825 A §
TE2E |-- 7328 \ge_zzf CR-E0 \
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- & \
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i [ RRRN | s \ CIAS CLOSES --@ { -
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; - —
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i \\\. (o | e
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 035 K6.03
Importance Rating 2.6

Steam Generator System: Knowledge of the effect of a loss or malfunction on the following will have on the SGs: Steam
generator level detector

Proposed Question: Common 33

Given the following conditions:

e Unit 2 is at 100% power with Main Feedwater controls in Automatic.
e Narrow Range Level Transmitter LT-1123-1 fails high

Which ONE (1) of the following correctly describes the impact on Steam Generator E088 level
control if Narrow Range Level Transmitter LT-1123-1 fails high?

Steam Generator E088 level control...

A. raises mean level signal value to the Feedwater Control System causing level to
lower until operator manual actions are taken.

B. automatically excludes the failed channel from the mean average on poor quality
and controls on the remaining good channels average.

C. automatically transfers to MANUAL control if deviation is greater than 7% narrow
range.

D. generates a High Level Override signal to close the Feedwater Control Valves to
E088.

Proposed Answer: B

Explanation:
A. Incorrect. Plausible because it could be thought that the FWCS would continue to average the
signals and only provide alarms to alert the operator.

B. Correct. Three channels are compared and a poor quality signal would be discarded automatically
from the average.

C. Incorrect. Plausible because it could be thought that a single channel failure would shift the FWCS
to MANUAL, however, for this to occur there must be more than one failed channel.

D. Incorrect. Plausible because it could be thought that a single channel failure would result in
generation of a HLO signal, however, it must be actual level to generate the HLO signal.
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Technical Reference(s) SD-S023-250, Pages 59 & 73 Attached w/ Revision # See
S023-9-6, L&S 4.5 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the instrumentation used to monitor the operation of the
52830 Feedwater Control System, including the name, function, sensing points,
normal values for the parameters being measured, and the location of each
instrument.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-250, Page 59 Revision # 14
MUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-250
UMIT 2 AMD 3 REWISION 14 PAGE RO OF 143

PART IIT FEEDWATER CONTROL SYSTEM

2.0 DESCRIPTION (Continued)

2.1  System Overview [Continued)

#.1.1 General Control Scheme (Continued) (Figure III-1)

.5 The DFWCS Input Algorithms use 4 field imputs (e.g., 1E 5/ N/R
Level) or 2 field inputs (e.qg., PY Temp).

Lh.1 The 5ignal walidation Circuit can only accommodate

L 3 dinputs for wvalidation for any 4-field input validations.
This requires 1 input to be in BYPASS and the other 3 go
through a median sheet.

Ch.1.2 2 dnputs for walidation use a "mean average".

T If there s only one input [for any reason), shifts the
validation to either the "last know good" or to MANUAL.
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Comments / Reference: From SD-S023-250, Page 65 Revision # 14
NUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-250
UNIT 2 AND 3 REVISION 14 PAGE 65 OF 143

PART III FEEDWATER CONTROL SYSTEM

2.0 DESCRIPTION (Continued)

2.3 Detailed Control Scheme

2.3.1 The DFWCS has an input for each S/G from: (Figure III-1)
.1 Narrow Range Steam Generator Level

.1.1 Main level input for control - used in Low Power and High Power
modes

.1.1.1  E089 LTI1113-1, -2, -3, -4
.1.1.2 E088 LT1123-1, -2, -3, -4

.1.2 Signal quality is a range check of 4 to 20 ma. It Tooks for
only a gross failure.

.1.2.1  See Section II1I-2.1.1.5 for detailed explanation of signal
validation and fault.

.2 Wide Range Steam Generator Level

.2.1 Used in Low Power mode to bias Proportional Integral Derivative
(PID) Output

.2.1.1 EO089 LTI115-1, -2
.2.1.2 EO088 LTl125-1, -2
.2.1.3  Average value is used for each 5/G (if 2 good signals)

.2.2 Rate of change & deviation or Bad Quality will cause a Channel
Failure.

.2.2.1  0DOn a channel failure, the system will use the remaining good
signal.

.2.3 Deviation between the signals will cause the "Tast known good"
value of signal be used, with different gains and reset times
used in PI controller for low power control.
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Comments / Reference: From S0O23-9-6, L&S 4.5 Revision # 12
MUCLEAR QORGAMIZATION OPERATING INSTRLUCTION SOE3-9-6
LINITS 2 AND 3 REYSION 21 FAGE S5 OF 55

ATTACHMENT 12
FEEDWWATER CONTROL SYSTEM LIMITATIONS AND SPECIFICS (Continued)

45 The Digital FYWC3 has multiple inputs with selection logic, bypass capability, and signal quality determinations.
LIze the below chart for determination of attributes.

INPUT SIGHAL SELECTION SIGNAL QUALITY USE FAILURE MODE
LOGIC
M arrow B ange Ll 1 =zignal bypassed, ) L. . 3 failures switch FWC S to manual
LT1112 1 thru 4 Meadian Value & S|gna|:adde1r:-.la‘:ll?t:5 and Lt Pa.merr‘ﬂa;ddeglgh P ouner
LT11231 thru 4 zelected d '
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 041 A2.03
Importance Rating 2.8

Steam Dump/Turbine Bypass Control System: Ability to (a) predict the impacts of the following malfunctions or operations on
the SDS; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Loss of IAS

Proposed Question: Common 34

Given the following conditions:
e Unit 3 experienced a complete Loss of Instrument Air and tripped from 100% power.

Which ONE (1) of the following:
1.) Describes the post-trip plant response?

2.) What action must be taken to mitigate the situation?

A. 1.) Steam Bypass Control Valves fail open and will NOT modulate closed as Steam
Generator pressure lowers.
2.) Place the Master Controller in MANUAL to close valves.

B. 1.) Steam Bypass Control Valves fail closed until manually opened.
2.) Place the Master Controller in MANUAL and open as necessary to control
Steam Generator pressure.

C. 1.) Steam Bypass Control Valves fail closed.
2.) Open the Atmospheric Dump Valves to restore Steam Generator pressure to
normal.

D. 1.) Steam Bypass Control Valves fail as is.
2.) Place the Master Controller in MANUAL and close as necessary to control
Steam Generator pressure.

Proposed Answer: C
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Explanation:

A

B.

C.

D.

Incorrect. Plausible because placing the Master Controller in MANUAL would close the valves for
most conditions, however, during a loss of Instrument Air the SBCS Valves fail closed.

Incorrect. Plausible because it could be thought that a backup nitrogen supply was available to
operate the valves, however, only the Atmospheric Dump Valves have this feature.

Correct. All air is lost to the SBCS Valves and they fail closed. The Atmospheric Dump Valves are
in MANUAL and CLOSED until the operator takes control per SO23-12-1, SPTAs.

Incorrect. Plausible because it could be thought that SBCS Valves would fail as is (which under
normal conditions would be closed) to prevent a power excursion. If this were the case the action
described would be correct if backup air were available.

Technical Reference(s) S023-13-5, Attachment 2 Attached w/ Revision # See

S023-12-1, Step 8b RNO Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the cause/effect relationships associated with the following
54348 Steam Bypass Control System conditions/operations:
EFFECT on plant operation of a failure of the Steam Bypass Control
System.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 5541 5, 10

55.43
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Comments / Reference: From S023-13-5, Attachment 2 Revision # 7
NUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTION 5023-13-5
UNITS 2 AND 3 REVISION 7 PAGE 25 DF 34

ATTACHMENT 2
AFFECTED UNIT EQUIPMENT RESPONSE (Continued)

SECONDARY PLANT: CLOSING 52(3)2417MU028 WILL RESULT IN THE RESPONSE OF ALL EQUIPMENT
IN THE AFFECTED AREAS
AFFECTED AREA IMPACTED EQUIPMENT TO ISOLATED AREA
ADV/MFW L] ADVs lose air, will rely on Backup MWitrogen
L] HV=1105% and HV-1106, Feedwater bypass Valves,
Area Isolatiom: FAIL-CLOSED.
L] F¥=1111 and FV-=1121, Feedwater Regulating Valves,
S2(3)2417MU076 (Above MP-D53 Suction) FAIL-AS-IS.
MSIV/Tank Farm L HV-8200 and HV-B8201, P-140 Main Steam IS0 VLVs,
FAIL-OPEN
Area Isolationm: L] HV=-4053 and HV-4054, Blowdown IS0 WLVs,
FAIL-CLOSED
S2(3)2417MU043 (7" TB at Seal 0il Skid) L Hv-4762 and H¥-4763, AFW Low Flow Bypass Valves,
FAIL-CLOSED
SBCS L] Steam Bypass Valwes FAIL-CLOSED
Area Isolatiom:
S2(3)2417MU117
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Comments / Reference: From S0O23-12-1, Step 8b RNO Revision # 21
NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTIOM S023-12-1
UNITS 2 AND 3 REVISION 21 PAGE 10 OF 28

STANDARD POST TRIP ACTIONS
OPERATOR ACTIONS

ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAIMED

7 VERIFY Core Heat Removal criteria
satisfied:

a. VERIFY at least one RCP — operating. a GO TOstepc.

b. VERIFY core loop AT (Tu=T¢)
— less than 10°F.

c. VERIFY Core Exit Saturation Margin
- greater than or equal to 20°F:

QSPDS page 611
CFMS  page 311.

g VERIFY RCS Heat Removal criteria
satisfied:

a. VERIFY at least one S/G level a. ENSURE EFAS - actuated.
- between 21% NR and 80% NR.

AND

Feedwater — available.

b.  VERIFY heat removal adequate: b. 1) IFRCS Tc — greater than 555°F,
1) RCS T THEN
- trending to between 545°F and
555°F. a) OPERATE SBCS to maintain RCS T¢

- between 245°F and 555°F.
OR

b) OPERATE ADVs to maintain RCS T¢
- between 545°F and 555°F.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 055 A3.03
Importance Rating 2.5

Condenser Air Removal System: Ability to monitor automatic operation of the CARS, including: Automatic diversion of CARS
exhaust

Proposed Question: Common 35

Given the following conditions:

e Unit 2 is operating at 100%.
¢ Annunciator C60A46 - SECONDARY RADIATION Hl is in alarm.

e RE-7818, Low Range Air Ejector Radiation Monitor has alarmed and RE-7870, Wide
Range Air Ejector Radiation Monitor has a rising trend but is not in alarm.

Which ONE (1) of the following correctly describes the condition of A361, Steam Air Ejector
Exhaust Unit and the proper operator response?

A. Flow has been automatically aligned through A361, Steam Air Ejector Exhaust Unit.
Place A361 Control Switch in DIRECT to ensure flow through the unit.

B. Flow is normally aligned through A361, Steam Air Ejector Exhaust Unit. Place the
Exhaust Unit Heater to ON.

C. Flow has been automatically aligned through A361 due to RE-7818 ALERT alarm.
Place A361 Control Switch to ON and ensure heater is in AUTO.

D. Flow is bypassing A361, Steam Air Ejector Exhaust Unit. Place A361 Control
Switch in DIRECT to manually align flow through the unit.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because it could be thought that this automatic feature exists, however, this
action must be performed by the operator.

B. Incorrect. Plausible because it could be thought that this could be the normal alignment, however,
this is not the normal alignment in order to preserve A361.

C. Incorrect. Plausible because it could be thought that this feature exists and is from the wide range
monitor versus the narrow range, however, alignment must be performed by an operator.

D. Correct. The unit has no AUTO alignment features and is not normally aligned. The operator
places the control switch in DIRECT based on Annunciator Response Procedure guidance.
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Technical Reference(s) S023-15-60.A2, 60A46 Attached w/ Revision # See
SD-S023-190, Page16 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: Given plant conditions, PREDICT and EXPLAIN the response of major
52660 plant systems, equipment and parameters to a steam generator tube
rupture.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7,10, 13
55.43
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Form ES-401-5

Comments / Reference: From S0O23-15-60.A2, 60A46

Revision # 14

NUCLEAR ORGANIZATION ALARM RESPONSE INSTRUCTION
UNITS 2 AND 3 REVISION 14

ATTACHMENT 2
60A46 SECONDARY RADIATION HI (Continued)

2.0 CORRECTIVE ACTIONS:

5023-15-00.A2
PAGE 59 OF 101

NOTE

for steam generator tube lTeakage is greatly reduced.

Due to the high air flow with 2(3)MP-054, Condenser Vacuum Pump, running, the
sensitivity of 2(3)RE-7870, Condenser Air Ejector Radiation Monitor, to monitor

following:

effluent.

SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS

2.1 HI radiation in Steam 2.1 Check radiation levels of 2(3)RE-7818 and
Generator Blowdown 2(3)RE-7870.
Processing

2.1.1 If high radiation levels are
present, then perform the

.1 START Vacuum Pump 2(3)MP-054
per 5023-10-7, Section for
Starting 2(3)MP-054, Vacuum
Pump (Vacuum Established).

.2 PLACE A-361, Air Ejector
Exhaust Unit, in DIRECT.

.3 GO TQ S023-13-14, Reactor
Coolant Leak.

2.1.2 Notify 70" HP Control Point to
monitor increasing radiation levels
on BPS filters, demineralizers and

NOTE: Main Steam Line Monitors will not
respond to Tech. Spec. primary to
secondary leakage limits of 1 gpm
total, with typical RCS activities
(i.e., = 1% failed fuel).
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Comments / Reference: From SD-S023-190, Page 16 Revision # 11

Z.3.2 Steam Air Ejector Exhaust Unit

.1 The Air Ejector Exhaust Unit is controlled from a Main Control
Room 2(3)CR-60. The control switch has "DIRECT" and “"BYPASS"
positions. When switch is in BYPASS, valve 2(3)HV-9792A is OPEN
and valves 2(3)HV-9792B & C are CLOSED. When the DIRECT position
is selected, valves 2(3)HV-9792B & C OPEN and valve 2(3)HV-9792A
CLOSES placing the Unit in service.

.2 The Air Ejector Exhaust Unit is normally in the "BYPASS" position.
When high radiation is detected, by Radiation monitors 2(3)RE7818A
and/or 2(3)RE7870A1, Bl, C1, the Unit is normally shifted to the
"DIRECT" position. For details of operation of radiation monitors
refer to Radiation Monitoring System Description (SD-5023-690).

.3 The Exhaust Unit Heater is controlled by handswitch 2(3)HS-9797 on
Ventilation Control Panel 2(3)L-155. The switch has three
positions: OFF, ON and AUTO. In AUTO, humidity of 50% in the
exhaust flow energizes the Heater.
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Examination Outline Cross-reference:

Level RO SRO
Tier # 2

Group # 2

K/IA # 056 K1.03
Importance Rating 2.6

Condensate System: Knowledge of the physical connections and/or cause-effect relationships between the Condensate

System and the following systems: MFW

Proposed Question: Common 36

Given the following conditions:

e Unit 2 is operating at 100% power.
e All Condensate Pumps are running.

e Condensate Pump P053 trips on overcurrent.
¢ Main Feedwater Pumps are in their normal alignment.

Which ONE (1) of the following describes the effect on the Main Feedwater Pumps?

A. Reheat Steam Supply Valves open and Main Feedwater Pump speed rises.

B. Reheat Steam Supply Valves close and Main Feedwater Pump speed lowers.

C. Main Steam Supply Valves open and Main Feedwater Pump speed rises.

D. Main Steam Supply Valves close and Main Feedwater Pump speed lowers.

Proposed Answer: A
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Explanation:

A. Correct. With all four Condensate Pumps running at 100% power the trip of one Condensate Pump
will lower suction pressure to the MFW Pump which will lower discharge pressure. With the lower
discharge pressure less Feedwater will enter the Steam Generator, Steam Generator level will
lower, and the Feedwater Control Valve will open to raise Steam Generator level. As the control
valve opens valve differential pressure will lower and the Master Controller will send a signal to the
MFW Pump to increase its speed. Given the conditions listed, the Reheat Steam Supply Valves
control steam flow to the MFW Pump and open to raise MFW Pump speed.

B. Incorrect. Plausible because at this power level the Reheat Steam Supply Valves are in control,
however, the valves would open and speed would rise.

C. Incorrect. Plausible because Main Feedwater Pump rises, however, at this power level the Reheat
Steam Supply Valves are in control.

D. Incorrect. Plausible if thought that Main Feedwater Pump speed lower, however, at this power
level the Reheat Steam Supply Valves are in control.

Technical Reference(s) S023-9-6, Section 6.2 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Main
64706 Feedwater Pump and Turbine system components.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content:  55.41 7,10
55.43
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Comments / Reference: From S0O23-9-6, Section 6.2 Revision # 21
MLUCLEAR QORGAMIZATICN OPERATING INSTRUCTIOMN SE3-9-R
LMITS 2 AMD 3 RESION 21 PAGES OF 85

6.0 PROCEDURE (Continued)
6.2 Feedwater Control System Operation - OnLine

INFORMATION USE

NOTE

=5 level fluctuations have a direct relationship to the &AF across the Main Feedwater Control
“alves and the number of Condensate Pumps running. When the fourth Condensate Pump is
put on ling, then the &P across the Main Feedwater Control Valves is increased. The Digital
Contral System minimizes Stearn Generator ley el oscillations when the fourth Condensate
Pump starts. (LS-2.3, L=2.4)

B.2.1 The recammended 4F across the Feedwater Control Yalves is
90 to 120 psid, regardless of the number of Condensate Pumps in
service. (L=-4.4)

A Change &P using the bias adjustment on HIC-1107 and HIC-1108, Main
Feedwater Purnp Turbine (MFYWHT) Speed Controllers, while matching
MPW Purnp speeds (RPM) as closely as possible. (AR 070100098)
[L32.3, L52 4]
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Examination Outline Cross-reference:

Form ES-401-5

Level RO SRO
Tier # 2

Group # 2

K/IA # 072 A1.01
Importance Rating 3.4

Area Radiation Monitoring System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design

limits) associated with operating the ARM system controls including: Radiation levels

Proposed Question:

Common 37

Which ONE (1) of the following Area Radiation Monitors (ARM) initiates an automatic
actuation of equipment on increasing radiation levels?

A.

B.

RE-7851, Control Room General Area Radiation Monitor.

RE-7820, Containment High Range Radiation Monitor.

RE-7874, Main Steam Line Radiation Monitor.

. RE-7839, PASS Lab Radiation Monitor.

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible because it could be thought that this monitor what automatically realigned
Control Room ventilation, however, it is a different monitor located inside the air plenum.

B. Incorrect. Plausible because it could be thought that this monitor would initiate a Containment
Purge Isolation Signal, however, it is the Containment Airborne Radiation Monitors that perform
this function.

C. Incorrect. Plausible because it could be thought that this monitor would close the Main Steam
Isolation Valves, however, this monitor is used for indication only.

D. Correct. This monitor will isolate sampling to the Chemistry Lab and bypass the Sample Coolers
on high radiation.

Technical Reference(s) SD-S023-690, Page 60 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Radiation
103329 Monitoring System components.
Question Source: Bank # 75147
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 11
55.43
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Comments / Reference: From SD-S023-690, Page 60 Revision # 16
MUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-690
UMITS # AND 3 REWISION 16 PAGE 60 OF 157

2.0  DESCRIPTION (Continued)

#.3.3 Liguid Process Radiation Monitoring System [ Continued)

.3 Mormal Sample Lab Isolation Area Radiation Monitors, 2/3RE-7838 &
2/3RE-7839 (See Section 2.2.5.2 and Figure 7)

.3.1 The Mormal Sample Lab Isolation monitors are not traditional
process monitors.  They are physically area radiation monitors
located in the vicinity of pipes carrving 1igquid sample from:

RCT | the RCS Hot Leg 1

.3.1.2  the RCS Hot Leg 2, and

L3 1.3 the Pressurizer Surge Line

.3.1.4  to the Mormal Sample Lab [Radio-Chem Lah).

.3.2 They consist of a GM detector and dionization chamber. The
monitors are located in the Post Accident Sample Svstem (PASS)
lab walwve gallery, at elevation 24 foot of the Radwaste
Building.

.3.3 The monitor functions to alarm, isolate sampling to the
Radio-Chem Lab and bypass the Sanmple Coolers upon high
radiation in the sample lines.

.3.4 The comunication/control modules for these monitors are on
2/3L138 in the PASS Tab.

.3.5 Z/3RE-7B38 and 2/3RE-7839 have indication of radiation levels
in the PASS room on 2/3L-13B (2/3RI-7838 and 2Z/3RI-7839), on
the wall of the stairway down to the PASS Lab (2/3RI-7838A and
2{3RI1-7839A) and in the Radio-Chem Lab (2/3RI-7838E and
2{/3RI-7839B). High radiation alarms at all of these places.
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Comments / Reference: From S0O23-12-11, FS-28, Step b1 Caution Revision # 6
MUCLEAR ORGAM| ZATICN EMERGEMCY OPERATING INSTRUCTION S023-12-11 552
LMITS 2 ANMD 3 REYISION B PAGE B4 OF 278
ATTACHMEMNT 2

EOI SUPPORTING ATTACHMEMTS

FLOATING STEPS
ACTION/EXPECTED RESPOMNSE BESPONSEMOT OBTAIMED

FS526 MONITOR Isolated 5/G (Continued)

b. MONITOR Isolated 5/G Level and b.
Pressure:

CAUTION

Whenizolated S/G level is excessively high (90% MR ar greater), the possibility of valve damage
and uncontrolled radioactive releases from direct water relief through the ADWs should be
considered before steaming the isolated S5/G.

17 WERIFY isolated 545 leveal 17 REGUEST Shift Manager/Operations
— lessthan 80% MR, Leaderto evaluate a method of lowering
S5 level:
OR

a)  IMITIATE backflow to RCS:
=5 coaldown in pragress per
Attachrnent 18, BACKFLOVANG 1 INITIATE Shutdown Margin
THEM FEEDIMNG A S/G. monitaring per step c2) RNO.

21 IF no RCPs are operating,

THEM ENSURE RCPs in
affected loop disabled per
stepB). RO

31 LOWWER RC3 pressure below
isolated =G pressure per
Attachment 3, COOLDOWT f
DEFRESSURIZATION.

b INITIATE draining S/G to Radwaste
per Attachment 25, 5/5 DRAIN
ALIGHNMENT TO RADWASTE.

c)  INITIATE steaming the affected S/G
by SBCS operation through M5
bypass.

d)  INITIATE blowdown of the affected
SiG

g IMITIATE steaming the affected S5
by ADY operation.
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Examination Outline Cross-reference: Level RO SRO
Tier # 2
Group # 2
K/IA # 086 K6.04
Importance Rating 2.6

Fire Protection System: Knowledge of the effect of a loss or malfunction of the following will have on the Fire Protection
System: Fire, smoke, and heat detectors

Proposed Question: Common 38

Which ONE (1) of the following conditions will result following an inadvertent actuation due to
a fire detector failure?

A. Emergency Diesel Generator Building Pre-Action Sprinkler System pressurized dry
pipe will depressurize and cause the deluge valve to open initiating flow.

B. Hydrogen Seal Oil System Water Spray System will actuate to pressurize the
header and when a fusible link melts spray flow is initiated.

C. Main Turbine Bearing Boat HALON will actuate and flow is immediately initiated
through open nozzles.

D. Computer Room Fire Dampers close and HALON is discharged after a 30 second
time delay.

Proposed Answer: D

Explanation:
A. Incorrect. Plausible because this type of pre-action system exists but not in the Emergency Diesel
Generator Building.

B. Incorrect. Plausible because it could be thought that to preclude an inadvertent spray down of the
Seal Oil Unit a second, confirmatory actuation should occur. This would be a pre-action type of
system instead of the water spray system installed at SONGS.

C. Incorrect. Plausible because the statement is correct with the exception that the Main Turbine
system uses carbon dioxide.

D. Correct. This is the correct sequence for an inadvertent actuation due to detector failure.

Technical Reference(s) SD-S023-590, Pages 12, 14, 20,69 & 70 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the configuration and operational characteristics of Fire
107169 /107170 Protection System components.
INTERPRET instrumentation and controls utilized in the Fire Protection
System.
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Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7,8
55.43
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Comments / Reference: From SD-S023-590, Page 12 Revision # 14

.5 Automatic Water Suppression Systems (see Figures 1-A, B)
(Continued)

.5.2 Wet Pipe Sprinklers

.5.2.1  Wet Pipe Sprinklers are supplied water from the Firemain
through an isolation valve and an alarm check valve,

.5.2.2  The Sprinklers are Fusible Link Type, which will initiate
spray when the fusible link melts.

.5.2.3  Control Room Panel CR61 indicates position of each wet pipe
sprinkler inlet isclation valve.

.5.2.3.1 Upon initiation of flow through a sprinkler, the alarm check
valve repositions to annunciate actuation on Control Room
Panel CRE1 and the Fire Detection CRT,

.5.2.3.2 Flow also actuates a local alarm bell,

.5.3 Automatic Pre-action Sprinklers

.5.3.1  Automatic Pre-action Sprinkler Systems are supplied by water
from the Firemain via an isolation valve and a pre-action
deluge valve,

.5.3.1.1 The pipe downstream of the deluge valve is normally dry.

.5.3.1.2 The sprinklers are fusible link type,

.5.3.1.3 A typical deluge valve and its associated Release Enclosure
Box are shown in Figure 5.

.5.3.1.4 The valve may be automatically actuated by the associated
local panel, or manually by using the manual pull handle.

.5.3.1.5 The clapper to the deluge valve is normally held closed by a
Tatch,
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2.1.2

The Fire Protection System consists of eight separate subsystems:
(Continued)

Automatic Water Suppression Systems (see Figures 1-A, B)
(Continued)

.3.7  Control Room indication of status of the inlet isolation

valve is provided at Panel CR61.

.3.7.1 Initiation of the deluge valve is monitored on the Fire

Computer Display CRT.

.4 lWater Spray Systems

4.1  Water Spray Systems are supplied water from the Firemain

through an isclation valve and a deluge valve,

.4.1.1 The sprinklers are open nozzle type.

4.2 Deluge valves similar to those used in the pre-action

sprinkler systems are used, except that water spray systems

are initiated by thermal fire detectors, and spray commences

immediately upon valve actuation.

.4.3  Control Room indication of inlet isclation valve status is

provided at Panel CR61.

.4.3.1 Initiation of the deluge valve is monitored by the Fire

Computer Display CRT,

.4.4  Fire water to the water spray systems for the Reactor

Coolant pumps and Charcoal Filter Unit 2({3)A-353, enter
Containment via a Containment Isolation valve prior to
reaching the deluge valve and sprinklers.
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.7 Halon 1301 Suppression System (see Figures 3A - 3C) (Continued)
7.3 Thermal detectors are used in the Computer Rooms.

.7.3.1 lonization smoke detectors are used in the
Telecommunications Room and Radio Chemical Counting Room #1
for fire detection.

.7.3.2 The Radio Chemical Counting Room #1 also has a photoelectric
smoke detector,

.7.3.3  Upon detection, a pre-discharge alarm is initiated in the
area,

.7.3.4  Halon system actuation is alarmed on a CRT display on Panegl
CRE1.

.7.3.5 A common alarm signal is annunciated on a window on CREL.

7.4 The first detector alarm received in the Telecommunications

Room imitiates an alarm and automatically shuts down the Room's
A/C Unit,

.7.4,1  The second alarming detector signal initiates release of
Halon after a 30 second time delay.

.7.5 Discharge of Halon is delayed for 30 seconds to allow the

personnel time to leave the area,

.7.5.1  The Smoke Duct Dampers are automatically CLOSED in the
Computer Rooms and the Radio Chemical Counting Room #1,

.7.5.2 Computer Room Fire Dampers, 2{3)HV-9715A and B and
Z(3)HV-97344 and B, CLOSE to isolate the area.

J.5.3  The Telecommunications Room Air Handling Units are
automatically shut down upon Halon actuation.
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TAELE 1
FIRE PROTECTION SYSTEM DETECTIOM, ALARMS, AND SUPPRESSION

AREA

DETECTION DEVICE

ALARM POINT

SUPPRESSION SYSTEMS

Primary and Containment

fixed temp.
rate of rise

Reactor Coolant Pumps fixed temp CR and Local |Water Spray System, portable COZ, portable dry
chemical extinguishers, rate of rise fire hose
station. A Tube oil collection system is provided
for the RCPs.

Charcoal Filters fixed temp CR and Local |Water Spray System, portable COZ, portable dry
chemical extinguishers, rate of rise fire hose
station.

General areas smoke detector CR Portable CO°, portable dry chem. extinguishers, fire
hose station.

Elevator Machinery smoke detector CR and Local | Portable C0, extinguishers

Room

Control Building

Control Room smoke detector CR and Local | Portable CO; extinguishers, portable dry chem.
extinguishers, manual fire hose statiom, fire hose
from hydrant, portable water exting.

Cable Spreading Room smoke detector CR and Local |Water Spray System, portable C0; extinguishers, manual

fixed temp. fire hose station, fire hose from hydrant.
rate of rise

Plant Computer Rooms smoke detector CR and Local | Automatic Halon 1301 System, portable CO,

extinguishers, fire hose station, fire hose from
hydrant.
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TAELE 1
FIRE PROTECTION SYSTEM DETECTION, ALARMS, AND SUPPRESSION

AREA

DETECTION DEVICE

ALARM POINT

SUPPRESSION SYSTEMS

Switchgear Rooms

smoke detector

fixed temp.
rate of rise

CR and Local

Fire hose station, fire hose from hydrant, portable
C0. extinguishers.

Remote Shutdown Room smoke detector CR and Local | Fire hose station, fire hose from hydrant, portable
CO, extinguishers
Station Battery Rooms Portable CO, extinguishers, portable dry chem.
Safety Related smoke detector CR and Local | Fire hose station, fire hose from hydrant, portable
€O, extinguishers.
Nonsafety Related smoke detector CR and Local | Fire hose station, fire hose from hydrant, portable
CO, Fixed Automatic Water Spray System, portable CO2
extinguishers.
Cable riser areas smoke detector CR and Local | Water Spray System, portable (02 extinguisher, fire
fixed temp. hose station, fire hose from hydrant rate of rise.
Emergency chillers smoke detector CR and Local | Manual Water Spray System, fire hose stations, fire
hose from hydrant,
Fan Room Charcoal smoke detector CR and Local | Water Spray System, fire hose stations, fire hose
Filters fixed temp. from hydrant.
rate of rise
ET 9", 30', 50', and smoke detector CR and Local | Wet Pipe Sprinkler system.
70" corridors fixed temp.
rate of rise
Technical Support smoke detector CR and Local | Portable CO, extinguisher, portable dry chem.

Center

fixed temp.
rate of rise

extinguisher, fire hose from hydrant, portable water
extinguishers.
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Turbine Building and Deck

Turbine - Generator

smoke detector
fixed temp.
rate of rise

CR and Local |Water Spray System, portable CO, extinguishers,
portable dry chemical extinguishers, fire hose
station, fire hose from hydrant.

Turbine - Generator
Eearings

Fixed temp.
rate of rize

CR and Local |Automatic CO, System, portable CO, extinguishers,
portable dry chemical estinguishers, fire hose
station, fire hose from hydrant.

Lube 011 Reserwvoir
Room 103

Fixed temp.
rate of rise

CR and Local |Water Spray System, Wet Pipe Sprinkler system,
portable CO, eitinguishers, portable dry chemical
pitinguishers, fire hose stations, fire hose from
hydrant.
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Reactor Trip - Stabilization - Recovery: Knowledge of the interrelations between a reactor trip and the following: Reactor trip
status panel

Proposed Question: Common 39

Given the following conditions:

e An Anticipated Transient Without Scram (ATWS) has occurred on Unit 2.
e The Reactor Operator has opened the supply breakers to 2B15 and 2B16.

Which ONE (1) of the following describes the Reactor trip indication available on the Reactor
Trip Status Panel?

1. MG Set Input and Output Breaker RED lights .
2. UV WHITE lights :
3. Reactor Trip Circuit Breaker RED lights .

A. 1.)ON
2.) ON
3.) OFF

B. 1.) OFF
2.) OFF
3.) ON

C. 1)ON
2.) OFF
3.) OFF

D. 1.) OFF
2.) ON
3.) ON

Proposed Answer: B
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Explanation:
A. Incorrect. Plausible because this is the indication available following a Reactor trip.

B. Correct. The MG set breakers open (green lights are illuminated), the UV lights extinguish,
however, the RTCBs remain closed.

C. Incorrect. Plausible because the UV lights are extinguished, however, MG set red lights are off and
the Reactor Trip Circuit Breakers are still closed with their lights illuminated.

D. Incorrect. Plausible because the MG set lights are extinguished and the RTCBs remain closed,
however, when power is lost to the UV coils their respective lights extinguish.

Technical Reference(s) SD-S023-710, Figure 2 Attached w/ Revision # See
SD-S023-520, Page 4 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the inputs to the Plant Protection System, the purpose of each,
56628 / 56622 their trip setpoints and actuation logic.
DESCRIBE the response of the Plant Protection System to failures and
alarms, including possible causes, effects on the system or overall plant,
and operator actions to mitigate the effects.

Question Source: Bank # 128139
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 6
55.43
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Comments / Reference: From SD-S023-520, Page 4 Revision # 6

2.1.1 Main Signal Paths (see Figures 2 & 3)

.1 The ATWS/DSS Main Signal Path, which consists of four measurement
channels, four Z-put-of-4 Logics and two Trip Paths, initiates a
Reactor Trip in the event of Hi-Hi PZR pressure (indicative of an
ATWS) .

.2 Each measurement channel consists of a Sensor (Pressure Transmitter),
a Signal Conditioner (Current to Voltage Converter) and an Alarm
Block and Timer Blocks which are part of the configured function
blocks of the Spec. 200 Micro Control Module. (See Figures 2 & 3)

.3 The Measurement Channel measures the Pressurizer Pressure and
generates a Trip Signal Output to all four 2-out-of-4 Logics when the
Pressurizer Pressure reaches or exceeds the 2428 psia setpoint
indicative of an ATWS event.

.4 Each of the four 2-out-of-4 Logics, which is also a configured
function block of the Foxboro Spec. 200 Micro-module, activates one
of the two Trip Paths to OPEN an M-G Set Output Contactor.

4.1 This occurs when any two of the four inputs from the four
Measurement Channels reach the High-High Pressurizer Pressure
Setpoint.

4.2 This produces an output from all four 2 out of 4 Logic Channels
and activates trip path 1 and Trip Path 2 Relays.

.4.3 These Trip Relays in turn OPEN M-G Sets 1 & 2 Output Contactors.

.4.3.1 The 2 out of 4 Logic Channels 1 and 3 activate Trip Path 1 Trip
Relays which OPEN M-G Set #1 Contactor.

4.3.2  The 2 out of 4 Logic Channels 2 and 4 activate Trip Path #2
Relays which OPEN M-G Set #2 Contactor.

.4.3.3  Outputs from Logic Channel 1 or 3 and 2 or 4 are required to
OPEN both M-G Set Contactors to Trip the Reactor.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 008 AK1.02
Importance Rating 3.1

Pressurizer Vapor Space Accident: Knowledge of the operational implications of the following concepts as they apply to a
Pressurizer Vapor Space Accident: Change in leak rate with change in pressure

Proposed Question: Common 40

Given the following initial conditions:

e A Reactor Coolant System leak has occurred.
e Reactor Coolant System pressure is 2200 psia.
e Pressurizer level is 20% and lowering.

e The leak size is estimated at 500 gpm.

Current conditions:

e The Reactor Coolant System leak is determined to be a Pressurizer vapor space
break.

e Reactor Coolant System pressure is 1600 psia.
e Pressurizer level is 50% and rising.

With the change in Reactor Coolant System pressure noted above, which ONE (1) of the
following is the resultant Reactor Coolant System leak rate?

A. ~300 gpm.

B. ~375 gpm.

C. ~425 gpm.

D. ~500 gpm.
Proposed Answer: C
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Explanation:

A. Incorrect. Plausible because this answer could be arrived at if an error is made calculating the
square root of the differential pressure to determine flow rate.

B. Incorrect. Plausible if thought that leakrate was based on a simple ratio/proportion calculation. In
this instance 3/4™ the pressure would yield 1/4" the leak rate.

C. Correct. This question meets the KA because it tests the operator's understanding of the change in
leakrate based on a change in pressure. Leak rate is proportional to the square root of the AP.
1/4™ the original pressure will correspond to a leak rate approximately 85% of the original leak
rate. The operational implications of this are important when evaluating ability to keep the core
covered.

D. Incorrect. Plausible if thought that the leak rate would not change because it is a vapor space leak
and Pressurizer level is rising.

Technical Reference(s)  NRC Exam Formula Sheet Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: NRC Exam Formula Sheet

Learning Objective: Per the Reactor Coolant Leak procedure, SO23-13-14, DESCRIBE : The
54932 expected plant response for each step.
Question Source: Bank #
Modified Bank # 127170 (Note changes or attach parent)
New
Question History: Last NRC Exam SONGS 2005B

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

10 CFR Part 55 Content: 5541 14
55.43

Comments / Reference: Square Root of Differential Pressure Calculation Revision # N/A

Square root of 2200 psia = 46.9 psid Square root of 1600 psia = 40 psid therefore:
40/46.9 = .852 x 500 gpm = ~426 gpm

Comments / Reference: Ratio & Proportion Calculation Revision # N/A

2200 psia / 1600 psia = 500 gpm / x gpm — 800000 = 2200 x — x = ~363 gpm
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Comments / Reference: Exam Bank #127170 Revision #10/23/06

Given the following initial conditions:
¢ A Reactor Coolant System leak has occurred.
o Reactor Coolant System pressure is 2200 psia.
e Pressurizer level is 20% and lowering.
e The leak size is estimated at 1000 gpm.
Current conditions:
o The Reactor Coolant System leak is determined to be a Pressurizer vapor space break.
e Reactor Coolant System pressure is 1100 psia and stable.
o Pressurizer level is 70% and rising.
Which ONE (1) of the following is the current approximate Reactor Coolant System leak rate?

A. ~300 gpm.
B. ~500 gpm.
C. =700 gpm.
D. ~1000 gpm.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 009 EK2.03
Importance Rating 3.0

Small Break LOCA: Knowledge of the interrelations between the small break LOCA and the following: SGs
Proposed Question: Common 41

Given the following conditions:

e A Small Break Loss of Coolant Accident is in progress.
e The Safety Injection Actuation Signal has actuated.
e All systems are operating as expected.

Per the stated conditions, which ONE (1) of the following is the basis for maintaining a
secondary heat sink?

A. To minimize boron stratification of the RCS.

B. Cooling from the injection flow alone is inadequate to remove decay heat.
C. Reflux boiling is the primary means of heat removal prior to voiding in the hot legs.

D. Minimize potential for PTS during cooldown and depressurization phase.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because boron stratification is a concern, however, more so during a Large
Break LOCA.

B. Correct. Any Reactor Coolant System pressure that remains above the shutoff head of the High
Pressure Safety Injection Pumps will result in a lowering of inventory without the attendant
makeup. The Steam Generators provide decay heat removal until the system is cooled down and
depressurized.

C. Incorrect. Plausible because this statement is true if talking about a large break LOCA.

D. Incorrect. Plausible because it could be thought that PTS was a concern during a small break
LOCA, however, the concern is the ability to remove decay heat.

Technical Reference(s) S023-14-3, Section 2.0 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: PREDICT and EXPLAIN the response of major plant systems, equipment
53006 and parameters to a loss of forced circulation
Question Source: Bank # 75386
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam SONGS 2008
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 5
55.43
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Comments / Reference: From S023-14-3, Section 2.0 Revision # 8

2.0 EVENT DESCRIPTION

LOCA is an accident that is caused by a break in the Reactor Coolant System (RCS) pressure
boundary. The break can be as large as a double-ended guillotines break in the hot leg or as
small as a break that results in a failure of one of the Safety Functions, (i.e., Containment
pressure or Containment radiation levels). A LOCA is characterized by an initial decrease in
RCS pressure and inventory. Subsequent RCS inventory and pressure response depends
upon the size of the break.

Small and large break LOCAs differ in their effect on the post-LOCA RCS heat removal process.
For a large break, the heat removal path is flow out the break, with the Shutdown Cooling
System (SDC) Heat Exchangers providing cooling, {after a Recirculation Actuation Signal has
occurred). For small breaks, heat removal via the flow out the break is not sufficient to provide
cooling; therefore Steam Generator (S/G) heat removal is required. The action steps to be used
during the actual emergency do not require the operator to distinguish between break sizes.

For large breaks inside Containment, an increase in Containment temperature and pressure
occurs relatively soon after the LOCA. However, in the short term, a small break LOCA may not
be detectable on Containment temperature and pressure instruments, but may be seen on
radiation monitoring instruments in Containment.

The LOCA primarily affects RCS Inventory and Pressure Control, RCS and Core Heat Removal
Safety Functions; and, to a lesser degree, Reactivity Control, Containment Isolation, and
Containment Pressure and Temperature Confrol Safety Functions. However, all Safety
Functions should be monitored to assure public safety and to detect failures that may indicate
other events in progress.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 011 EA1.05
Importance Rating 4.3

Large Break LOCA: Ability to operate and/or monitor the following as they apply to a large break LOCA: Manual and/or
automatic transfer of suction of charging pump to borated source

Proposed Question: Common 42

Given the following conditions:

e Unit 3 has experienced a large break Loss of Coolant Accident with initiation of SIAS
and CIAS.

e Train A 4160 V Bus 3A04 was lost following a plant trip.
e 3LV-0227B, Volume Control Tank Outlet Valve failed to operate on SIAS.
¢ NO operator action has been taken.

Which ONE (1) of the following describes the status of boration flow to the Charging Pump
suction?

A. Boric Acid Makeup Pumps are supplying adequate suction flow through 3HV-9247,
Emergency Boration Block Valve.

B. Refueling Water Storage Tank is supplying adequate suction flow through
3LV-0227C, RWST to Charging Pump Suction Isolation.

C. Boric Acid Makeup Tanks are supplying adequate suction flow through 3HV-9240
and 3HV-9235, Gravity Feed Valves.

D. There is NO boration flowpath aligned to the Charging Pump suction, the VCT
continues to supply adequate suction head.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because it could be thought that the power loss did not affect the BAMU
Pumps and Emergency Boration Valve. With this path aligned the failure of LV-0227B would have
no affect.

B. Incorrect. Plausible because it could be thought that LV-0227C still had power and the RWST
height of water would overcome the VCT.

C. Incorrect. Plausible because it could be thought that the BAMU Tank height of water would
overcome the VCT or that there were two trains of isolation from the VCT outlet.

D. Correct. The Gravity Feed path is aligned but can not overcome the VCT NPSH.
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Technical Reference(s) SD-S023-390, Appendix F, Various Pages  Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the operation of the following Chemical and Volume Control
52868 / 53388 System controls, including the name, function, interlocks, and location of
each: Boric Acid Makeup Pumps (P-174 & P-175) control.

DESCRIBE the cause/effect relationships associated with the following
Chemical and Volume Control System conditions and/or operations: The
effect on overall plant operation of transferring charging pump suction from
the VCT to the RWST.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7,8
55.43
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Revision # 17

CNTMT - Containment

PEN - Penetration Area

RWE - Radwaste Building

MCR - Main Control Room

- accumulate RCP
Controlled;

- Bleed-0ff (CBO);

- control RCS Hydroogen
Concentration;

- provide a surge volume
of Reactor Coolant for
RCS makeup

- provide Charging Pump
suction head

VCT Vent is provided to
relieve excess VCT
pressure to the Waste Gas
System.,

Design data:
250 °F;

75 psig;

Blanket Gas:
Mormal: Hydrogen
Shutdown: Nitrogen

VCT Vent Valwve: 3/4" air
operated globe valve

VCT Relief Valve: set at
75 psig with a capacity
aof 305 gpm

MORMALLY - 37 to 60%:
25 - 35 psig: 120 °F:
Flow: Letdown 38 gpm:

RCP Seal Flow 6 gpm

LOCATION DESIGN DATA
CONTROLS/
COMPONENT COMPONENT CONTROL INSTRUMENT FUNCTIONS CAPACITY/TEMP/PRESS INTERLOCKS
Yolume Control Tank 50" RWEB MCR MCR Volume Control Tank Vertical cylindrical HV-9209 has
(vcT)., 2(3)T-077 and CR-58 [CR-58 (WVCT), 2(3)T-077, tank with a capacity of OPEMN,/CLOSED
YCT Vent valve, purposes: 4,780 gallons Pushbuttons
2(3)Hy-9209 L-042 L-042 - RC5 Degas;

AUTD lewvel control

will divert Letdown
Flow to the Coolant
Radwaste System on a
high VCT Level @78%.

AUTO makeup to the VCT
will start on a Tow
VLT Level @32%,

Makeup to the VCT is
provided by a preset
blend of Primary Flant
Make-up
(demineralized) Water
and Boric Acid.
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Comments / Reference: From SD-S023-390, Appendix F, Page 185

Revision # 17

YCT Outlet Valve,
2(3)LV-02278B

43" RWB

CR-57 CR-57

CR-58

To provide isolation of
the VCT Qutlet to the
Charging Pumps on a
Low-low Level or a 5IAS.

4", motor operated gate
valve

NORMALLY - OPEN

HV-0227B: fails "AS-
I5" on a loss of power

OPEN/AUTO/MANUAL/
CLOSED Pushbuttons

Frovides isolation of
VCT Outlet upon
receipt of:

Safety Injection
Actuation Sigmnal
(SIAS)

VET Low-low Level @ 6%
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Comments / Reference: From SD-S023-390, Appendix F, Page 186

Revision # 17

CNTMT - Containment  PEN - Penetration Area RWE - Radwaste Building MCR - Main Contrel Room

Pump suction fluid during
normal and emergency
operations.

NORMALLY - CLOSED

LOCATION DESIGN DATA
CONTROLS/
COMPONENT COMPONENT CONTROL IHSTRUMENT FUNCTIONS CAPACITY/TEMP/PRESS INTERLOCKS
RWST to Charging Pumps 9' RWEB CR-57 CR-57 LV-0227C prevents a 3", motor operated gate HV-0227C: fails "AS-
2(3)Lv-0227¢C CR-58 complete loss of Charging | valve I5" on a loss of power

OPEN [/ AUTO-MANUAL /
CLOSED / OVERRIDE
Pushbuttons

Frovides AUTO OPEN of
RW5T to Charging Pump
Suction upon receipt
of:

Safety Injection
Actuation Sigmnal
(SIAS)

VCT Low-low Level @ 6%
A SIAS Override Switch
is provided to allow
opening LV-0227C after
an automatic OPEN.
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Comments / Reference: From SD-S023-390, Appendix F, Page 192

Revision # 17

PEN - Pznetration Arsa

FHE - Fugl Handling Building

RHE - Radwastz Building

SEE - 3afety Equipment Building

MCR - Main Control Room

LB - Contral Building

a mirnimun Technical
Specification Limit of
2.3 wt%, for RCS
injection during normal
and emergency conditions.

HEATER: Electrical
Strap-0n, 2.25 kW each
(Z Banks of 3 Each)

FLUID: Z.25 wt&% to 3.5
wt% Boric Acid

HORMALLY - ATHMOSPHERIC
PRESSURE, #0°F

LOCATION DESIGH DATA
CONTROLS f
COMPONENT [ OMPONENT COWTROL THETRUMENT FUNCTIONS COPACITY [TEMP/PRESS INTERLOCKS
nMUAriLLl - 19491300 T
Boric Acid Makeup Tanks 24' RWB MCR MCR BAMU tanks provide a TANE: Wertical, Mone
2{3)T-071 & 072 CR-55 CR-55 source of concentrated Cylindrical, 11,800 gal,
L-42 boric acid solution, with | 15 psig, Z00°F
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Comments / Reference: From SD-S023-390, Appendix F, Page 193

Revision # 17

PEH - Pznstration Arsq

FHE - Fuzl Handling Building

RHE - RadWasts Building

SEE - 3afety Equipmznt Building

MCR - Main Control Room

LOCATION DESIGH DATA
CONTROLS/
COMPOMENT [ OMPONENT CONTROL IHSTRUMENT FUHCTIONS CAPRCITY JTEMPfPRESS INTERLGOCKS
Boric Acid Hakeup Pumps ' RWE MCR MCR The BAMU pumps can Pump: Centrifugal, SIAS START
2{3)P-174 & P-175 CR-58 CR-HB provide boric acid to the | Horizontal, 480 VAC, 3
charging pump suction Phase, 25 hp, 3600 RPM, Selected BAMU Pump
header, RWST and WCT. 31 FLA, 200 psig, 2R0°F, | Starts when H3-0210 is
They are also used to 231 ft., 145 gpm selected to AUTO and a
recirculate the BAMU YCT Auto Makeup demand
tanks and transfer acid RUMOUT HEAD: 170 ft. is present or H3-0210
from one BAMU tank to the [ FLOW: 230 gpm is selected to BORATE
other.
MPSH AWAILAELE: 7 ft.
MIMIMUM FLOW: 10 gpm
HORMALLY - 30°F,
10-13 psig
Emergency Boration 9' RWE MCR MCR Emergency Boration Block 3", motor operated gate | Fails: OPEN
Yalve Block, CR-53 CR-hE Walve, HYW-9Z47, 1is valve
2{3)Iny-0247 CR-57 designed to supply boric OPEM, CLOSE and
acid to the charging OVERRIDE switchliaght
punps suction header in module
an Emergency.
HORMALLY - CLOSED SIAS QPENS
BAMU Tanks Gravity Feed 26" RWE MCR MCR A gravity feed path is 3", motor operated gate | Fails: AS-I5
Yalves, 2{3)H¥-9215 & CR-58 CR-AE required, as defined in valye
9240 CR-A7 5023-3-3.1, "Boric Acid OPEM, CLOSE and
Flow Path Testings," by OVERRIDE switchliaght
TS LCO 3.1.9 and 3.1.10 module
Boration Systems
Operating and Shutdown. SIA5 OPEM
These valwes insure a
boric acid path to the
RECS. HORMALLY - CLOSED
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 015/17 AA2.01
Importance Rating 3.0

RCP Malfunctions: Ability to determine and interpret the following as they apply to the Reactor Coolant Pump Malfunctions
(Loss of RC Flow): Cause of RCP failure

Proposed Question: Common 43

The following annunciators are received in the Control Room:

e 56C24 - RCP P001 SEAL PRESS HI/LO.
e 56B57 - RCP BLEEDOFF FLOW HI/LO.

The Reactor Operator reports the following for Reactor Coolant Pump P-001:

e Vapor seal cavity pressure = 75 psia.
e Upper seal cavity pressure = 1162.5 psia.
e Middle seal cavity pressure = 2250 psia.

Which ONE (1) of the following describes the event in progress?
A. Lower Seal only has failed.

B. Middle Seal only has failed.
C. Both Lower and Middle Seals have failed.

D. Both Lower and Upper Seals have failed.

Proposed Answer: A

Explanation:

A. Correct. This is the correct seal failure diagnosis per SO23-13-6, Attachment 1.

B. Incorrect. Plausible because the Middle Seal is at RCS pressure, however, this is because the
Lower Seal has failed. If this were true the Middle and Upper Seals would both be indicating
1162.5 psia.

C. Incorrect. Plausible because the Middle Seal is at RCS pressure it could be thought that both the
Lower and Middle Seals have failed, however, if this were true the Upper Seal would be indicating
2250 psia.

D. Incorrect. Plausible because it could be thought that with the Middle Seal indicating RCS pressure
it is the only seal currently working, however, if this were true the Upper Seal would be indicating
75 psia.
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Technical Reference(s) S023-13-6, Attachment 1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: Using SO23-13-6, Reactor Coolant Pump Seal Failure, DESCRIBE: The
55452 expected plant response for each Step.
Question Source: Bank # 126991
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 3,5
55.43
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Comments / Reference: From S023-13-6, Attachment 1 Revision # 5
UPPER AND | WIDOLE AND | UPPER AND |ALL SEALS FAIL
PPER SEAL [MIDDLE SEAL| LOWER SEAL
I NORMAL UFAILJ%E FAILURE | FATLURE |MIDDLE SEAL | LOWER SEAL |LOWER SEAL| OR CBO CHECK
----- - T FAILURE FALLURE | FAILURE [ VALVE CLOSED
LOW PRESSURE
SEAL
| | | | | VAPOR SEAL
g . . » e : 22ED |
< | | | fa | | » CANVITY
‘ UPPER SEAL
- o - - :.__.._ — e : | — - N —
— 800 ! 75 ]4 == 11§2.5 -~ - >{ 75 2250 ‘ 75 2250 : ”Pgiﬂlﬁ’“
|HInnLE SEAL
|
i . | e oernt
| 1525 |[e----1162.5 - - 2250 75 e 1 - MIDOLE SEAL
| | | CAVITY
‘ LOWER SEAL
SR —: | | I___ —— I | . | .....
e ». PRIMARY
: | | ZZFD [ | | ! PRESSURE
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 025 AA2.05
Importance Rating 3.1

Loss of RHR System: Ability to determine and interpret the following as they apply to the Loss of Residual Heat Removal
System: Limitations on LPI flow and temperature rates of change

Proposed Question: Common 44

Given the following conditions:

e Unit 2 entered MODE 5 two (2) days ago for a Refueling Outage.

e Train A Shutdown Cooling Pump tripped on overcurrent.

e Train B Shutdown Cooling Pump is being placed in service.

e The Shutdown Cooling System has been secured for approximately 1 hour.

Which ONE (1) of the following identifies the:
e MINIMUM Shutdown Cooling System flow rate and

¢ MAXIMUM expected Shutdown Cooling System heatup rate when restoring the
system to operation?

MINIMUM Shutdown Cooling System flow rate is and maximum expected
Shutdown Cooling System heatup rate is

A. 2000 gpm
5°F per hour

B. 2000 gpm
50°F per hour

C. 2500 gpm
5°F per hour

D. 2500 gpm
50°F per hour

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible because it could be thought that a 5°F/hr heatup rate is appropriate with the
Unit in MODE 5, however, it has been demonstrated that a heatup rate can reach 50°F/hr.

B. Incorrect. Plausible because the expected heatup rate is correct, however, 2000 gpm is less than
the Technical Specification minimum of 2200 gpm.

C. Incorrect. Plausible because the flow rate is correct, however, when securing Shutdown Cooling in
this condition one would expect to see a heatup rate of up to 50°F/nr.

D. Correct. This is the minimum administrative limit for flow and maximum expected heatup rate when
restoring the Shutdown Cooling System to service after temporary termination.

Technical Reference(s) S023-3-2.6, Step 6.2.2 Caution Attached w/ Revision # See
S023-3-2.6,L&S 2.1 & 2.2 Comments / Reference
S023-5-1.3,L&S 4.4

Proposed references to be provided during examination: None

Learning Objective: Given an operational condition addressed by a procedural precaution,
52628 limitation, of administrative requirement, STATE the limiting condition and
the basis for that limiting condition for the Shutdown Cooling System.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7,10
55.43

Page 82 of 110 Rev 0



ES-401 SONGS Oct 2009 NRC Written Exam Worksheet Form ES-401-5
Comments / Reference: From S023-3-2.6, Step 6.2.2 Caution Revision # 26
MUCLEAR ORGAMIZATION OPERATING INSTRUCTION S0E3-3-26
UMITS 2 AMD 3 REVISION 25 PAGE 7 OF 134

6.0  PROCEDURE (Continued)

.22 Maintain SHUTD OWN COOLING FLOW within the following guidelines:
(Ref. 221,224 and22.14) [L5-2.1 through L5-2.3, Attachment 7]
CAUTION
To ensure adequate core cooling, SDC flow shall be maintained at least 2500 gpmin all modes.
(L=2.2)
SINGLE LP3| PUMP OPERATION
MAXIMUM FLOW MAXIMUM FLOW
RCS LEVEL (gpm) RCS LEVEL {gpm)
24" 3700
= TOH 5500
23" 3500
28"to TOH 4400 22" 3300
27" 4300 21" 3100
28" 4100 20" 2900
25" 3900 19" 2700

Alarms should be set -+ 200 gpm of actual flow (CFWMS Page 314 is preferrad).
NOTE:  mAXIMUM FLOW values are administrative guidelines which are 200 gpm below
actual flowe limits to ensure the LPSI Pump will not exceed any limits.

OTHER SDC PUMP COMBINATIONS

SDCASFF Cooling
Combinations

(Transfer Tube open, SDC Purmps
praviding =0C and SFF cooling)

ALARM
S0C PURP ALLOWABLE RAHGE
COMBINATIONS RCS LEVEL COHDITION (apm) SE [I:)?II:I”S
2LPE Ahove TOH £200 - 8100 +200 gprm
223" above the flange 2600 - 2750
165 (38% PZR Level) 4] 255072700
= 23" above the flange 2000 - 3875 [4]
208 (38% PZR Level) (<1970 per Purmp) | 2200/3800
= 23" above the flange 2600 - 2750
1or2 C3 (38% FIR Level] 4] 2650/2700
C3and LPS Refueling Water Level = 23" Referto S0Z3-3-2.6.1

for guidance; indwidual Purmp

limitations apply

[4] 2400 gpm lower limit is allowed if using CFMS, due ta a lower TLU. (L=2.2)
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Comments / Reference: From S023-3-2.6, L&S 2.1 & 2.2 Revision # 26
MUCLEAR ORGAMIZATION OPERATING INSTRUCTION S023-3-2h8
LMITS 2 AND 3 REYISION 26 PAGE 125 OF 134
ATTACHMENT 16

SHUTDCWY COOLING SYSTEM LIMITATIONS AND SPECIFICE

OBJECTIE

Toprovide a list of systerm/component limitations and specific operational details related to the
steps in this procedure. Although the information presented here is not necessary to perform
an evolution, it does provide supplementary information to enhance understanding and
increase awareness. 3ome of this information may also be considered for Pre-job Brief
FLugects. Approprigte steps in this procedure will reference this attachment, for example

2.2) for Limwtations and Specifica ftem Mo, 2.2,

1.0

20

Yerify this document is current by checking a controlled copy or by using the method
described in 30123-1-08.

SDCS Pressure and Temperature Limitations

1.1 LIMIT: The LPSl System, SDCS and interconnected piping shall be maintained
within the following RCS pressure and terperature lirmits (Mot applicable for
post-accident containment): (Ref. 213,221, and2.2.11)

®  Pressure using Main Contral Board instrurnents: < 364 psia
(bath pressure instruments indicating within 38 psi)

®  Pressure using PCSQSP0DE instruments: = 370 psia
(the largest AF between instruments within 24 psi)

o  Temperature of <340°F
SDCS Flow Limitations

2.1 LIMIT: Shutdown Cooling flow shall be greater than or equal to 2200 gpr.
(Tech. Spec. LCO 35.4,39.5)

22 LIMIT: LPEIl and SDCHX Flow Lirmits, as follows:

SDC CONFIGURATION LIMITS REFERENCES/NOTES

2 5DCHRxs &2 LPSl Pumps
SDC flow range

5000-53300 gpm | Ref. 221 & AR 970400821

',I' . .
. Refer to S023-2-17 for limits based
1 SDCHX manimum CCW flaw W e o 2ottt

1 SDCHH maximurm S0C flow

25320 gpm Ref. 2.2.1

(both Hxs required =5300 gpm)

1 LP3I Pump maximum flow 25500 gpm Ref 2.21

1 LPSI Pump minimum flow - Long Far Pump protection during lang term
Temn (=25 RCS Hot Leg) »3500 gpm use,

SOCS minirnurm flowe Fl-0306 = 2600 gprn LCO 394 3958 Ref. 2214

SOCS minimum flow: F306 (CFMS) | = 2400 gpm LCO 394 3968 &Ref. 22,14
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Comments / Reference: From S023-5-1.3, L&S 4.4 Revision # 32

MUCLEAR ORGAMIZATION INTEGRATED OPERATING INSTRLUICTION  50023-5-13
UMITS 2 AND 3 REW SI0ON 32 PAGE 110 OF 113
ATTACHMENT 12

3.0  SAFE SHUTDOWN OPERABILITY REQUIREMENTS

31 LIMIT: Exiting a 10CFRA0 Appendix R Action Staterment by entering a
non-applicable Made prior to the end of the BO-day Action will allow far termination
of the compensatory measures. However, reentry into an applicable Mode without
restoring the specific componentfeature to OPERABLE status will cause the Action
Statement to resume at the point inthe BO-day period when it was exited.

32 LIMIT: steam Generator Pressure Indication Channels A and B are required for
Safe Shutdown, (Tech. Spec. LCS37.113-1)

33 Steam Generator Pressure Indication may still be used to meet Safe Shutdown
requirementswhile in bypass ar tripped.

34 Wwhen requesting 1&C to make "Live"” Channel A ar B Stear Generator Pressure
Instruments, then anc\( other "Live" pressure channel other than A or B will be
simulated perthe |&C procedure.

4.0  RCS HEATUP LIMITATIONS

41 The RCS HEATUP Administrative guideline is 50" F/hr. when Te =/0°F
phi_s guideline is more consery ative than Tech. Spec. LCO 343 and LCS 3.4.103
irnit of 60 FAhour).

42 UNIT 2 OHLY: Due to a high rate of 545 tube failure, RCS nominal heatup is
20" F/HR when the RCS is 3340°F. This is based on a theory that S/G sleeve
collapse is caused by differential expansion rates between the sleeves and the
tubes. YWhenwateris trapped in this gap, it causes deformation of the sleev e with
resultant flow loss. This expansion rate is greater at h%hertemperatures.
Conseguently, controlling the heatup rate to a nominal 20°FHR when the RCS s
=340°F should reduce this failure rate. (AR 0B0102025)

4.3 An RCS Heatup or Cooldown evalution is defined as a planned change in HCS
temperature from one Flateau to another of =10°F total change. ) o
Unplanned [transuané) emperature changes should be evaluated against T.S. Limits.

(T.5. Bases SR 34
4.3.1 Logging and Plotting is required for all heatupfcooldown evalutions,

4.4 Initial Heatup rate (during first 5 minutes) after securing S0C could exceed 50°Fihr,
however, no experience n any outage has exceeded S0°F/hr after 15 minutes.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 026 AK3.02
Importance Rating 3.6

Loss of Component Cooling Water: Knowledge of the reasons for the following responses as they apply to the Loss of
Component Cooling Water: The automatic actions (alignments) within the CCWS resulting from the actuation of ESFAS

Proposed Question: Common 45

Which ONE (1) of the following is the reason for opening Component Cooling Water to the
Containment Emergency Cooling Units at the same time a Safety Injection Isolation Signal
actuates?

A. Assist Normal Containment Cooling during an accident.

B. Ensure sufficient Containment Cooling in the event Containment Spray fails to
actuate.

C. Prevent Component Cooling Water Pumps from operating in a reduced flow
condition.

D. Prevent the possibility of thermally locking the valves as Containment temperature
rises.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because it could be thought that this system remains in operation until a
Containment Isolation Actuation Signal is received, however, Normal Chill Water isolates on an
SIAS.

B. Correct. The Containment Emergency Cooling Units provide the necessary protection in the event
Containment Spray fails to actuate.

C. Incorrect. Plausible because Component Cooling Water system alignment requires adequate flow
to the pump, however, in an accident condition there is sufficient flow.

D. Incorrect. Plausible because there is a concern that the ECU Return Valves are susceptible to
hydraulic locking, however, it is due to the differential pressure across the valve.

Technical Reference(s) S023-3-2.22, Attachment 4 Attached w/ Revision # See
S023-2-17, L&S 2.16 and 5.7 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: Given an operational condition of the CSS, and SIS conditions addressed
79748 by a procedural precaution, limitation, or administrative requirement,
STATE the limiting condition and the basis for that limiting condition.
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Question Source:

Question History:

Question Cognitive Level:

10 CFR Part 55 Content:

Bank #

Modified Bank #

New X

Last NRC Exam

(Note changes or attach parent)

Memory or Fundamental Knowledge
Comprehension or Analysis

5641 7,8
55.43
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Comments / Reference: From S023-3-2.22, Attachment 4

Revision # 16

NUCLEAR ORGAMNIZATION
LIMITS 2 AND 3

DPERATIMG INSTRUCTICN
REVIEION 16

ATTAZHMENT 4

2.0 PROCEDURE (Continued)

SC3-3-2.222
FAGE 41 OF 146

FERF. BY
[MITIALS

22 If & SIAS actuation occours, then EMSURE S023-3-3.23, Attachment
for A C. Sources Yerification, is completed for both Units within one

hour, due to the 1E dky Bus Tie Breaker Controls bein

iMark MAA F 51AS did not oceur) [Tech. Spec. LCO 38.1]

2.3 ENSURE the associated Emergency Chiller(s) have CCW
flowe. (Mark NAAIE thisis a spurious actuation.)

24 WERIFY the associated Emergency Chilleris) operating properly
per 3023-1-3.1, Section for “erfication of Emergency Chiller
oteady State Parameters. (Mark MNAA I this is a spurious actuation or

Ermergency Chiller will be in-service < 30 minutes.)

in MANUAL,

25 VERIFY SIAS/CCAS Train A component actuation at CR-57:

MUMBER OF REQUIRED PERF. BY
STER COMPOMNENT MOUN MAME NOTE POSITION  IMITIALS
2581 H%-5370 CCWYto Containment ECU B399
| solation [1] OPEN
2452 Hw-6371 CCWYfrom Containment ECL B399
[=olation [1] CPER
253 H*-5365 CCWYto Containment ECU E-401
[solation [1] CPER
254 HY-5367 CCW rom Containment ECL E-401
[solation [1] CPER
Comments / Reference: From S023-3-2.22, Attachment 4 Revision # 16
MLUCLEAR ORGAMIZATION QOPERATIMG INMSTRIUCTION S023-3-222
LUMITS 2 ANMD 3 REWSION 16 PAGE 42 OF 146
ATTACHMENT 4

20 PROCEDURE (Continued)

24 VWERIFY SIAS/CCAS Train A component actuation at CR-5F:. (Continued)

MUWBER OF REQUIRED PERF. BY
STER COMPOMENT MNOUMN MNAWE MOTE POSITION IMNITIALS
2512 Hw-7802 Containment R ad kon Train &
| zolation [2]3] CLOSED
2513 H-0920 Mormal Chilled WWater to
Containment |salation [2]3] CLOSED
2514 H/-0521 Mormal Chilled Water to
Containment |solation [2]3] CLOSED
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Comments / Reference: From S0O23-2-17, L&S 2.16

Revision # 27

NUCLEAR DRGAMNIZATION

COPERATIMNG INSTRUCTICIMN

LIMITS 2 AND 3

REWISION 27
ATTACZHMENT 2

CEWMY SYETEM LIMTATIONS AMND SPECIFICE (Continued)

20 SYSTEM GUIDELINES (Continued)

215

The following table provides projected CCW flowrates through & SDCHX forvarious

=C23-2-17

PAGE Y OF 107

system alignments (actual flows may vary), however, being outside of the normal
operating range is not anissue of operability, rather an issue of long term system

reliability (excessive flow through a SDCHX may result ina mechanical failure of the

heat exchanger):

COW SYSTEM ALIGNMENTS AND SDCHX FLOWRATES

CCWFLOWPATH ALIGNMENTS D CH
Moncritical Loop ECL Return Ernergency Flowrate Condition
OME SFPHX | RCP</CEDMs | Walves (2) Chiller (gpm)
OPEM OPEN OPEM OPEN 4900 COWY
OPEM OPEN OPEMN CLOSED 5200 urm
OPEM CLOSED OPEM OPEN 5670
OFEM CLOSED OFEM CLOSED FOR0
CLOSED CLOSED OFEN OFEN B5E0
OPEM OPEN CLOSED CLOSED BES0 OEE:Q?AQ
OPEM CLOSED CLOSED OPEN B30 Range
CLOSED CLOSED OFEM CLOSED R
OPEM CLOSED CLOSED CLOSED 7290
CLOSED CLOSED | ONLY 1 OPEN | CLOSED 7E00
CLOSED CLOSED CLOSED OPEN 5000 Excessive
CLOSED CLOSED CLOSED CLOSED 8500 SDCHX Flow
[1] Flowrates given assuming minor flowpaths are apen, e.g., PACL
HPZILPSIC S Fump Coolers.)
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Comments / Reference: From S0O23-2-17, L&S 5.7 Revision # 27
MLUCLEAR QORGAMIZATION OPERATING INSTRUCTION SOR3-2-17
LMITS 2 AMD 3 REWSION 27 FAGE 103 OF 107
ATTAZHMEMT 9

COWSYSTEM LIMITATIONS ANMD SPECIFICS (Continued)

50  VALVE GUIDELINES (Continued)

= Containment ECL CCW Inlet “Wak es (HW-E366, HY-B368, HY-B370, HW-5372) must
remain open inModes 1,2, 3, and 4 to minimize the differential pressure across the
corresponding ECU Outlet “alve (HYV-5367, HYV-6369, HWAE37 1, HY-E373).
Minirmizing the differential pressure acrossthe outlet valve ensures that t can be
opened when required. If an ECL supplyvake is closed (for surveillance testing,
S0C flow balancing, etc.), then the associated ECU isinoperable. (AR 71201623,
DED 400, Sect. 4.4, Tech. Spec. 366.2 and FHef 2.3.1.14)
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Level RO SRO
Tier # 1

Group # 1

K/IA # 027 AK1.02
Importance Rating 2.8

Pressurizer Pressure Control System Malfunction: Knowledge of the operational implications of the following concepts as

they apply to the Pressurizer Pressure Control Malfunctions: Expansion of liquids as temperature increases
Common 46

Proposed Question:

Given the following conditions:

e Unit 2 is at 100% power with Reactor Coolant System TcoLp on program.

e Pressurizer pressure control setpoint is 2250 psia.

e Pressurizer pressure is 2250 psia.

e Both Pressurizer Proportional Heaters are in service.

e All Pressurizer Backup Heaters are secured.

e Both Pressurizer Spray Valves are closed.

e One (1) Charging Pump is in service.

e A step change in Turbine Control Valve position results in the following:
e Reactor Coolant System Taye rises 5°F.

e Pressurizer level rises 5%.

e Pressurizer pressure rises 50 psia.

Which ONE (1) of the following would be indicative of initial plant response to the above

conditions?

A. Letdown flow will rise to MAXIMUM.

B. The running Charging Pump will STOP.

C. Letdown flow will isolate.

D. Both Pressurizer Spray Valves will go full OPEN.

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible because Letdown flow will increase, however, it would take a +10.6% deviation
for Letdown to be at MAXIMUM flow.

B. Incorrect. Plausible because the Backup Charging Pumps will STOP with a + 4% deviation,
however, the Charging Pump in AUTO will continue to run.

C. Incorrect. Plausible if thought that this condition would isolate flow.
D. Correct. With a 50 psia rise in Pressurizer pressure, both Pressurizer Spray Valves go full OPEN.

Technical Reference(s) SD-S023-360, Figures 3-9 & 3-16 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the cause/effect relationships associated with the Pressurizer
56419 Pressure and Level Control System and an increasing or decreasing
Pressurizer pressure and/or level.

Question Source: Bank # 127315
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 5,7
55.43
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Comments / Reference: From SD-S023-360, Figure 3-9 Revision # 17

FIGURE TI1-9: PRESSURIZER PRESSURE CONWTROL SETPOINTS

PRE SSURE
DECREASIHG

— 2400
REACTOR TRIP —}—— 2375
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Comments / Reference: From SD-S023-360, Figure 3-16 Revision # 17
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 029 EA2.07
Importance Rating 4.2

ATWS: Ability to determine or interpret the following as they apply to a ATWS: Reactor trip breaker indicating lights
Proposed Question: Common 47

Given the following conditions on Unit 2 at 100% power:

e Several Reactor Protection System annunciators are received.
e Several Reactor Protection System trip breakers have opened.

If the plant is still at power, which of the following OPEN trip breakers would indicate an
Anticipated Transient without Scram (ATWS) condition exists?

Reactor Trip Circuit Breakers indicate open.
A 1,2,5 and 6
B. 1,3,5,and 7
C. 3,4,7,and 8

D. 1,2,3,and 4

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because it could be thought that this combination of trip breakers open should
result in all rods being deenergized.

B. Correct. This combination of breakers being open should result in all rods being deenergized and
the Reactor should trip.

C. Incorrect. Plausible because it could be thought that this combination of trip breakers open should
result in all rods being deenergized.

D. Incorrect. Plausible because it could be thought that this combination of trip breakers open should
result in all rods being deenergized.

Technical Reference(s) SD-S023-710, Figure 2 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: IDENTIFY the plant parameter, including trip value, used to actuate the
55846 / 56627 ATWS/DSS.
DESCRIBE the operation of the Plant Protection System components and
instrumentation, including function, location, design basis, interlocks,
setpoints, special features and power supplies, where applicable.

Question Source: Bank # 127053 (Changed Distractor C)
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2005A

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 6
55.43
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Comments / Reference: From SD-S023-710, Figure 2 Revision # 7
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Comments / Reference: From Exam Bank #127053 Revision # 10/20/06

Distractor C: Replaced RTCB #9 with RTCB #8 for better plausibility.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 038 EK1.01
Importance Rating 3.1

Steam Generator Tube Rupture: Knowledge of the operational implications of the following concepts as they apply to the

SGTR: Use of steam tables
Proposed Question: Common 48

Given the following conditions:

e A Steam Generator Tube Rupture has occurred and both Steam Generators are being
used to lower Reactor Coolant System temperature and pressure.

e Reactor Coolant System Tyor was initially lowered to less than 530°F.
e The ruptured Steam Generator has been isolated.

o Step 12 of SO23-12-4, Steam Generator Tube Rupture for lowering Pressurizer
pressure is being implemented.

e Ruptured Steam Generator pressure is currently 800 psia.

Which ONE (1) of the following is the HIGHEST acceptable target temperature for RCS Thor
when lowering Pressurizer pressure to within 50 psia of ruptured Steam Generator pressure
while maintaining 20°F subcooling?

A. 460°F
B. 480°F
C. 500°F
D. 520°F
Proposed Answer: C
Explanation:
A. Incorrect. Plausible because it could be thought that it was desirable to lower temperature to the
point where subcooled margin was increased.
B. Incorrect. Plausible because it could be thought that it was desirable to lower temperature to the
point where subcooled margin was increased.
C. Correct. With saturation pressure for 850 psia at 525°F, a target temperature of 500°F would still
allow for sufficient subcooled margin.
D. Incorrect. Plausible because this temperature corresponds to a value close to 850 psia, however, it

does not allow for any subcooled margin.
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Technical Reference(s) S023-12-4, Step 12 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: Steam Tables

Learning Objective: Given plant conditions, PREDICT and EXPLAIN the response of major
52660 plant systems, equipment and parameters to a steam generator tube
rupture.
Question Source: Bank #
Modified Bank # 127066 (Note changes or attach parent)
New
Question History: Last NRC Exam SONGS 2005A

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

10 CFR Part 55 Content: 55.41 10, 14
55.43
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Comments / Reference: From S023-12-4, Step 12 Revision # 21

NUCLEAR DRGANIZATICN EMERGEMCY OFERATIMG INSTRUCTION 5023-12-4
LIMITS 2 ANMD 3 REVISION 21 PASE 12 OF 32

12

STEAM GEMERATOR TUBE EUPTURE

OPERATOR ACTIONS
ACTION/E-PECTED EESPOMNSE EESPOMNSE NOT OBTAMED

INITIATE Lowering PZR Pressure:

NOTE

oTR depressurization strategy should be to reduce RCS pressure while maintaining RCP
MPZH Terequirements. This strategy should continue until RCS pressure iswithin 30 P31 of the
ruptured S5 pressure ar 3G level is not rising.

CAUTION

Keeping RCS pressure higher than S5 pressure is preferred to minimize RCS dilution due to
backflow unless backflow is intended.

CAUTION

IF uncontrolled /G levelrise is ocourring, THEM reducing RCS pressure to less than 1000 PSILA,
takes priority over maintaining RCP NPSH ar 20°F Core Ewit Saturation Margin. In this case
stopping RCPs should be evaluated.

a.

RMAINTAIN RCS pressure requirerments of a0 1) IF RCP NFPSH requirements

SO23-12-11, Attachment 29, —  MOT satisfied,
FOST-ACCIDENT PRESSURE !
TEMPERATURE LIMITS: THER
17 ESTABLISH RCS pressure: a) STOPallRCPs
— low in allowahble band for SGTR b1 INITIATE Auxiliary Spray
(approximately equal to ruptured
5 pressure)]. OR
ApD IMITIATE F=32, ESTABLISH

Manual Auxiliary Spray.
— greater than RCF MPSH curve

with R CPs running. 21 IF all RCPs stopped,
AND THEM MAINTAIN RCS Pressure above
20°F Saturation Margin curve of
— lezsthan 160°F curve. SO23-12-11, Attachment 29,
POST-ACCIDEMT PRESSURE /
TEMPERATURE LIMITS.
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Comments / Reference: From Exam Bank #127066 Revision # 10/20/06

A steam generator (SG) tube rupture has occurred and both SGs are being used to lower RCS
temperature and pressure.

All the RCPs have been stopped due to a saturation margin of 20°F.

Step 12 (Lowering Pzr Pressure) of SO23-12-4, “Steam Generator Tube Rupture,” is being
implemented.

If ruptured SG pressure is currently 600 psia, then an acceptable initial target temperature for RCS T
would be:

A.525°F
B.475°F
C.425°F
D.375°F
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 055G 2.2.44
Importance Rating 4.2

Station Blackout: Equipment Control: Ability to interpret control room indications to verify the status and operation of a
system, and understand how operator actions and directives affect plant and system conditions

Proposed Question: Common 49

Given the following conditions exist on Unit 3 two (2) hours after initiation of a Station
Blackout:

e Reactor Coolant System pressure is 1850 psia.

e Core Exit Saturation Margin is 19°F.

e Reactor Coolant System Tyt is 555°F and stable.

e Reactor Coolant System T4 is 535°F and stable.

e Representative Core Exit Thermocouple is 605°F.

e Reactor Vessel Level indicates 100%.

e Atmospheric Dump Valves are in service.

e P140, Turbine Driven Auxiliary Feedwater Pump is in service.

Which ONE (1) of the following correctly describes the status of Core Heat Removal and
required actions?

A. Natural Circulation Criteria are met.
MAINTAIN Atmospheric Dump Valve steaming rate to ensure subcooling between
10°F and 20°F.

B. Natural Circulation Criteria are NOT met.
REDUCE the steaming rate to MINIMIZE Reactor Coolant System inventory
shrinkage and allow the Pressurizer pressure rise to recover subcooling.

C. Natural Circulation Criteria are NOT met.
RAISE Atmospheric Dump Valve steaming rate to increase subcooling to greater
than 20°F.

D. Two Phase Heat Removal Criteria are met.
RAISE Steam Generator narrow range levels to greater than 80% to MAXIMIZE
heat removal capability.

Proposed Answer: C
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Explanation:

A

B.

C.
D.

Incorrect. Plausible because it could be thought that Natural Circulation is met, however, the
correct minimum Core Exit Saturation Margin is 20°F.

Incorrect. Plausible because Natural Circulation is not met and it could be thought that the RCS
shrinkage aspect could be the overriding factor for recovering subcooling.

Correct. Given the conditions listed, these are the correct actions per SO23-12-8.

Incorrect. Plausible because given the conditions listed, two phase heat removal is in progress per
the RNO column of Step 10 (REP CET minus Thot is > 16°F). Heat removal is maximized by
raising Steam Generator level up to, but not greater than, 80% narrow range.

Technical Reference(s) S023-12-8, Step 10 Attached w/ Revision # See

Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: EXPLAIN the observable conditions used to verify the establishment and
53297 / 53125 maintenance of single phase natural circulation.

Explain the operational impact of post trip Reactor Coolant System natural
circulation relative to: RCS cooldown rate.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content:  55.41 10

55.43
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Comments / Reference: From S023-12-8, Step 10 Revision # 20
MUCLEAR ORGAMIZATION EMERGEMCY OPERATING INSTRUCTION S023-12-8 1552
LMITS 2 ANMD 3 REYISION 20 FPAGES OF 29

STATION BLACKDOUT

OPERATOR ACTIONS
ACTIONEXPECTED RESPONSE BESPONSE MOT DBETAIMED
NOTE

Low flow during Matural Cireulation slows HCS response to temperature changes. Laop transit
time rizes to between 5 minutes and 10 minutes.

10 MAINTAIN Stahle RCS Conditions With
Matural Circulation:

a. EMSUREAFWflow to at least one 545, a. GO TO S023-12-4, FUNCTIONAL
RECOVERY

AMD

IMITIATE 3023-12-9, Attachrment FR-5,
RECOVERY — HEAT REMOWAL,

b. EMNSURE ADW
— available on S5 with AFW flow.

o MAINTAIN available S/5(s) levels
— hbetween 40% MR and 80% MNE.
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Comments / Reference: From S023-12-8, Step 10

Revision # 20

NUCLEAR ORGAMNIZATION EMERGEMNCY OPERATIMG INSTRUCTION 5023128 1552

LMITZ 2 AND 3 REVISION 20

FAGE 10 OF 29

STATION BLACKOUT

OPERATOR ACTIONS
EESPORMNSE NOT OBTAIMED

ACTIONEXPECTED EESPOMNSE

10 MAINTAIN Stable RCS Conditions With
Matural Circulation: [(Continued)

d. OPERATE AFYW and available AD%s to 0
maintain Core Exit Saturation Margin
— greaterthan or equal to 20°F:

CISP0S pageB11.

e. “ERIFY operating loop AT (Tw- Te)
— less than 53°F.

f. WERIFY Twand Te— MOT rising.

g. “ERIFY aperating loop Ty and REF CET
— within 16°F.

CSPDS pageB11
CFM=  page311.

h. “ERIFY Reactar Wessel level
— greaterthan or equal to 100%
(Plenurm):

LSP0S page B22
CFMZ  page 312
SO23-12-11, Attachment 4.

IF single phase natural circulation per criteria
of stepsd. through h. — MNOT satisfied,

THEM

MAIMTAIN twvo-phase heat remov al:

gl MEXIMZE available /G levels
— lessthan B0% NE.

b} OPERATE ADW's to raise available
=G steaming rates.

c)  RAISE Core Exit Saturation Margin
— qgreater than or equal to 20°F:

QSPDS page 611
CFM=  page 311,

MOMITOR REP CET temperature:

CI=P0S page 611
CFM=  page 311,

|F REP CET temperature
— qgreater than YOD°F,

THEM GO TO S023-12-9, FUNCTIONAL
RECOVERY

AMD

IMITIATE S023-12-9, Attachment FR-5,
RECOWERY - HEAT REMONWAL.

IF after 2 hours of Station Blackout Caore
Exit Saturation Margin
— lowering to 20°F,

THEM GO TO step 13.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 056 AA2.20
Importance Rating 3.9

Loss of Offsite Power: Ability to determine and interpret the following as they apply to the Loss of Offsite Power: AFW flow
indicator

Proposed Question: Common 50

Given the following conditions on a trip from 100% power EOC:

e A Loss of Offsite Power has occurred.
e Train A Emergency Diesel Generator has failed to start.
e Emergency Feedwater Actuation Signals (EFAS) 1 and 2 have both actuated.

e HV-8200, Main Steam Supply from Steam Generator EO89 to P140, Turbine Driven
Auxiliary Feedwater Pump failed CLOSED.

Which ONE (1) of the following is the expected Auxiliary Feedwater flow indication to each
Steam Generator as read on the CR-52 lumigraph?

Auxiliary Feedwater flow indication for Steam Generator EO88 is indicating gpm;
Auxiliary Feedwater flow indication for Steam Generator E089 is indicating gpm.

A. 500
200

B. 500
500

C. 800
200

D. 800
500

Proposed Answer: D
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Explanation:

A. Incorrect. Plausible if thought that Steam Generator E089 is receiving reduced low from P140
because its associated Main Steam Supply Valve is not open and Steam Generator E088 is
receiving flow from P504 and reduced flow from P140.

B. Incorrect. Plausible because the flow value for Steam Generator E089 is correct, however, Steam
Generator E088 is receiving flow from P504 and P140.

C. Incorrect. Plausible because Steam Generator E088 is receiving flow from P504 and P140,
however, Steam Generator E089 is receiving full flow from P140.

D. Correct. Steam Generator E088 is receiving flow from P504 and P140. Steam Generator E089 is
receiving flow from P140 only. Flow values were validated on the Simulator.

Technical Reference(s) SD-S023-780, Figure 1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the instrumentation used to monitor the operation of the
52728 Auxiliary Feedwater System, including the name, function, sensing points,
normal values for the parameters being measured and location of each
instrument.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 5,7
55.43
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Comments / Reference: From SD-S023-780, Figure 1 Revision # 10
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Feedwa rChemical addition Sestem

Comments / Reference: From SD-S023-780, Figure 1 Revision # 10
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 057 AK3.01
Importance Rating 4.1

Loss of Vital AC Instrument Bus: Knowledge of the reasons for the following responses as they apply to the Loss of Vital AC
Instrument Bus: Actions contained in EOP for loss of vital AC electrical instrument bus

Proposed Question: Common 51

Given the following conditions:

e S023-13-18, Reactor Protection System Failure/Loss of a Vital Bus is in progress.

e Vital AC Instrument Bus Y01 has been lost due to Inverter failure with the Unit
operating at power.

e S023-6-17, Class 1E 120 VAC Vital Bus Power Supplies System Operation is in
progress to energize the Alternate Source.

Which ONE (1) of the following actions is required?
A. OPERATE Charging Pumps as necessary to control Pressurizer level.

B. ACTUATE Train B FHIS, TGIS, CRIS and CPIS due to Train A FHIS, TGIS, CRIS
and CPIS actuation.

C. VERIFY Channel A Steam Generator wide and narrow range levels and pressure
have been automatically bypassed on the Feedwater Digital Control System.

D. TRANSFER Pressurizer Level to Channel X to allow restoring the Pressurizer Level
Controller to AUTO.

Proposed Answer: A

Explanation:
A. Correct. This action is required per SO23-13-18, Attachment 1.

B. Incorrect. Plausible because Train A FHIS, TGIS, CRIS and CPIS will actuate on a loss of Vital
Bus Y01, however, the only action required is verification of proper alignment. Train B is not
actuated.

C. Incorrect. Plausible because the Channel A Steam Generator levels and pressures must be
bypassed on both Steam Generators, however, this action is performed manually by the operator.

D. Incorrect. Plausible because Pressurizer level must be transferred, however, Channel Y must be
placed in service as it is powered from Vital Bus Y02.

Technical Reference(s) S023-13-18, Attachment 1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: Per the Reactor Protection System Failure procedure, SO23-13-18,

55180 DESCRIBE: The expected plant response for each major step.

Question Source: Bank #
Modified Bank # 128051 (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2008

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

10 CFR Part 55 Content:  55.41 7,10
55.43
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Comments / Reference: From S023-13-18, Attachment 1 Revision # 8
NUCLEAR ORGAMIZATION ABMORMAL OPERATIMG IMSTRUCTIGON 5023-13-18
UNITS 2 AMD 3 REVISION 8 PAGE 14 0OF 33

ATTACHMENT 1
LO5S OF WITAL BUS Y01

CONTINUOUS USE
1.0 PREREQUISITES
Maone.
2.0 PROCEDURE

2.1 Review Tech. Spec. impacted LCO 3.4.9.b, 3.8.1, 3.8.2, 3.8.3, 3.8.7,
3.8.9 and 3.7.5.

2.2  EFFECTS AMD ACTIONS OM LOSS OF YITAL BUS YOL.

2.2.1 Perform the following:
AFFECTED EQUIPMENT IHDICATIONS AMD ASSOCIATED ACTIONS
1 PPS A Status Tights O VERIFY protection system bistables NOT TRIPPED
extinguished on PPS Channels B and D ROMs.

.2 Channels 1 & 3 Red O WERIFY a1l ESFAS function Tights ILLUMIMATED on
ESFAS Function lights FP5 Channels B and D ROMs.
along the bottom of
the ROM extinguished

.3 Channel A Lumigraphs | O VYERIFY Safety Channel indications providing

on CREE extinguished input to PPS Channels B, C, and D do_not
indicate that a Plant Protection Trip Setpoint
has been exceeded.

Charging Pumps P-100, |1 Operate Charging Pumps as necessary to control |
P-101, and P-192. PZR Tevel.

PR Pressure and O EMSURE PZR Lewel Channel ¥ is SELECTED.

Level Control O If LIC-0110 is selected to setpoint LS1, then
transfer Pressurizer Tevel setpoint to L32 per
2023-3-1.10, Attachment for Transferring
Pressurizer Lewel and Pressure Controls.

O If an ACTUAL Pressurizer LO-LO Tewel exists,
then EMSURE a1l heaters DE-EMNERGIZED.

AR 020000184
N Wital Bus Inverter O EMSURE 5023-6-17, Attachment for Re-energizing
Y001 de-energized Tital Bus Y01 from the Alternate Source, 1in
progress.  [Tech. Spec. LCO 3.8.7 and
Led 3.8.9)

Page 3 of 121 Rev 0




ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-18, Attachment 1 Revision # 8
NUCLEAR ORGANIZATION AEMORMAL OPERATIMG IMSTRUCTIGON S023-13-18
UMITS 2 AMD 3 REWISION 8 PAGE 16 0OF 33

ATTACHMENT 1
2.0 PROCEDURE (Continued)
2.2  EFFECTS AND ACTIONS OM LOSS OF YITAL BUS YOl (Continued)

AFFECTED EQUIPMENT THDICATIONS AHD ASSOCIATED ACTIONS

Jd5 0 5IAS, CCAS, CIAS 8 Trip Pathzs 1 and 3 Actuated.
M5IS, CSAS, RAS

WERTFY ESFAS alarms on CR-57 not ANMNUNCIATED.

Jd6 0 50ES Alarm on @ If ¥01 iz de-energized, then OES Alarm for
Emergency Cooling Ermergency Cooling System will alarm without
System delay only at the S0ES (Sacramento) and not in

the Control Room.

O IMITIATE S0123-0-A7, Section for State Office
of Emergency Serwices [SO0ES) Communication
Guidelines.

A7 PT-0102-1, Wide Range | O IF PT-0102-1 45 aligned as the WR PZR Pressure
PR Pressure input to LIC-0103, PZR Compensated Lewel
Transmitter Indication,

AMD LIC-0103 48 needed for Tewel indication,

THEM Per 5RO direction, DISAELE the Inoperable

FIR Pressure Input to LIC-0103 per 5023-3-1.10,
Attachment for Transferring Pressurizer Level &
Pressure Controls.

.18 PT-1013-1, SfG E-089 | O At the Feedwater Dhigital Control System place

Fressure Transmitter in BYPASS the affected Channels for both
PT-1023-1, 5/6 E-088 5/G E-088 and 3/G E-089:

Freszure Transmitter

LT-1113-1, 5/G E-089 Channel "A" SQG PRESS

NR Lewvel Transmitter Channel "A" MR LEVEL

LT-1123-1, 5/G E-088 Channel "A" WR LEVEL

MR Lewvel Transmitter

LT-1114-1, Sfﬁ E-039 per 5023-3-2.38, Section for Bypassing Selected
WR Level Transmitter Feedwater Signals.

LT-1125-1, SfG E-038
WR Lewel Transmitter

Jd9 0 LT-58903-1, Diesel & P-093 and P-096, Fuel 091 Tranzfer Pumps will
GOOZ Fuel 011 Storage hot run in AUTO due to LT-5903-1 failing Tow.
Tank T-035 Level

a P-0493 andfur P-0096 can be operated in LOCAL
from the Fire Isolation switch at L-160A.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SONGS 2008 NRC Exam Revision # N/A

Given the following conditions:

o Vital Bus Y-02 has been lost due to Inverter failure with the Unit operating at power.
¢ Vital Bus Y-02 has not been energized from the Alternate Source.

Which ONE (1) of the following actions is required and the reason for that action?

A.

B.

C.

TRANSFER Pressurizer Level Setpoint to Setpoint LS1 to allow restoring the Pressurizer
Level Controller to AUTO.

Manually ACTUATE Train A FHIS, TGIS, CRIS and CPIS due to Train B FHIS, TGIS, CRIS and
CPIS actuation.

VERIFY Auxiliary Feedwater flow to Steam Generator E-088 due to EFAS Trip Paths 2 and 4
actuation.

CLOSE the failed open Atmospheric Dump Valve (HV-8421) due to loss of the pressure input from
the Main Steam pressure transmitter.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 058 AK1.01
Importance Rating 2.8

Loss of DC Power: Knowledge of the operational implications of the following concepts as they apply to Loss of DC power:
Battery charger equipment and instrumentation

Proposed Question: Common 52

Given the following conditions:

e Unit 2 is operating at 100% power with all systems aligned for normal operations.
e DC Buses are aligned to the Dedicated Battery Chargers.
e Aloss of 480 VAC Bus B06 occurs.

Which ONE (1) of the following describes the current status of DC Buses 2D2 and 2D47?

A. 2D2 and 2D4 DC Buses each continue to be supplied by their respective Dedicated
Chargers and 1E Batteries.

B. D2 is being supplied only by the 1E Battery and D4 is still supplied by its Dedicated
Chargers and 1E Battery.

C. D4 is being supplied only by the 1E Battery and D2 is still supplied by its Dedicated
Chargers and 1E Battery.

D. 2D2 and 2D4 are being supplied only by their respective 1E Batteries.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because it could be thought that the Dedicated Chargers were from an
uninterruptible power source.

B. Incorrect. Plausible because it could be thought that only the Dedicated Charger to D2 was lost.
C. Incorrect. Plausible because could be thought that only the Dedicated Charger to D4 was lost.
D. Correct. Both Train B Dedicated Chargers are lost.

Technical Reference(s) S023-13-26, Attachment 6 Attached w/ Revision # See
SD-S023-140, Figure 1-2B Comments / Reference

Proposed references to be provided during examination: None
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ES-401 RO Written Exam Worksheet Form ES-401-5

Learning Objective: DESCRIBE the configuration and operational characteristics of Non-IE 120
80703 / 80682 VAC and 125 VDC Power Supply System components.

STATE the functions and design bases of the Non-IE 120 VAC and 125
VDC Power Supply System and its components.

Question Source: Bank # 128052
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2008

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

10 CFR Part 55 Content: 55.41 7,10
55.43
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-26, Attachment 6 Revision # 8
MUCLEAR ORGAMIZATION ABMORMAL OPERATING INSTRUCTIOMN S023-13-26
LIMITS 2 AND 3 RE1SI0M 3 FPAGE 28 OF B3
ATTACHMENT B

20 PROCEDURE (Continued)
2.1  EQUIPMENT ACTIONS FOR LOSS OF BUS B06. (Continued)
2.1.1 (Cantinued)

AFFECTED EQUIPMENT ASSOCIATED ACTIONS

2 BO0Z, D2 Battery Charger, [ |f the Required Battery Chargers aIi_Pned to hoth 02, and
04 are de-energized, then EMTER Tech. Spec. Action

|
then I
ANDOR 3.8.4A, 35.4B, 3.8.5A, andfor 38.58 for loss of two 1E |
BO04, D4 Battery Charger, Eattery Chargers on the same Train. |
ANDAOR [0 Initiate Restoring D2 and then D4 Batteries. [2]
BOZ2, when aligned to the
affected Unit [0 EMSURE BOZ2, Swing Charger, and MCC BS are
(T.=.3.84,3848) [.ll_nwered from the unaffected Unit. [3023-1-3.1,
ransfer of MCC BS and Emergency Chiller ME-335

tothe Unit 203) Power Source.], and |

Ol Place BO2Z, Swing Battery Charger, in service. |
AND/OR

] Place BO17, Spare Charger(s) in service.
AND/OR

O REQUEST Maintenance to supply Temporary Power
to Required Charger(s).

If required, then perform D2 Battery Load reductian,
as follows: [1](T.5. 3.3.1,3.32.3)
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ES-401

RO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-140, Figure |I-2B

Revision # 15
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ES-401 RO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 062 G 2.4.35
Importance Rating 3.8

Loss of Nuclear Service Water: Emergency Procedures/Plan: Knowledge of local auxiliary operator tasks during an
emergency and the resultant operational effects

Proposed Question: Common 53

Given the following conditions:

e S023-13-2, Shutdown from Outside of the Control Room is in progress due to a fire in
the Unit 2 Control Room.

e The Radwaste Operator ensures that the Saltwater Cooling / Component Cooling
Water (SWC/CCW) Heat Exchanger Outlet Valve is open.

Which ONE (1) of the following describes the reason this action is required?

A. A hot short due to fire could have caused Heat Exchanger Outlet Valve closure and
the associated SWC Pump is running at shutoff head.

B. A hot short due to fire could have caused Heat Exchanger Outlet Valve closure and
SWC Pump trip. Opening Heat Exchanger Outlet Valve restarts the SWC Pump.

C. The CRS will be unable to start the SWC Pump from the Second Point of Control
due to the interlock with the Heat Exchanger Outlet Valve being closed.

D. The CRS will be starting the SWC Pump from the Second Point of Control and the
automatic opening feature is defeated with the Fire Isolation Switch in LOCAL.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because hot shorts can result in spurious equipment operation and it could be
thought that there were no operator actions to secure the SWC Pump.

B. Incorrect. Plausible because hot shorts can result in spurious equipment operation and an
interlock does exist between these components but no interlocks exist with the Fire Isolation
Switch in LOCAL.

C. Incorrect. Plausible because an interlock does exist between these components but no interlocks
exist with the Fire Isolation Switch in LOCAL.

D. Correct. As part of the local operator actions the Fire Isolation Switch is placed in LOCAL in order
to start the SWC Pump. The automatic opening feature is defeated with the FIS in LOCAL.
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ES-401

Technical Reference(s)

RO Written Exam Worksheet Form ES-401-5
SD-S023-410, Page 9 Attached w/ Revision # See
S023-13-2, Attachment 2, Section 4.0 Comments / Reference

S023-13-2, Attachment 6, Step 17.3

S023-13-2, Attachment 10, Section 7.0

Proposed references to be provided during examination: None

Learning Objective:
56671

Question Source:

Question History:

Question Cognitive Level:

DESCRIBE the purpose and operation of the Fire Isolation Switch for a
given component.

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

Last NRC Exam

Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7,8,10
55.43
Comments / Reference: From SD-S023-410, Page 9 Revision # 7

MUCLEAR ORGAWIZATION
UNITS 2 AND 3

SYSTEM DESCRIPTION 5D-5023-410
REWISION 7 PAGE © OF 40

2.0 DESCRIPTIONS (Continued)

2.2.2 Saltwater Cooling Pumps (P-112, P-113. P-114 and P-307)
(Continued)

Each Saltwater Cooling Pump is equipped with a backlit switch-
Tight module with START, STOP and OVERRIDE pushbuttons and an
anmeter. The control switches are located on CR-64 and are num-
bered H5-6380-1 for P-112, H5-6382-1 for P-307, H5-6381-2 for
P-113 and H3-6383-2 for P-114. Each pump can be controlled from
panel CR-64 or from the associated 4 kY switchgear., A
two-position firefisolation switch is located in the associated
fire isolation panel in the switchgear room. With the switch in
the "LOCAL OR REMOTE" position, the pump can be operated from
CR-64 or the 4 kY switchgear. With the switch in the "LOCAL"
position, the pump can be operated only at the 4 k¥ switchgear
and punp's walve interlocks are bypassed for pumps P-112, P-114
and P-307.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-2, Attachment 2, Section 4.0 Revision # 11
NMUCLEAR ORGAMIZATION ABNORMAL OPERATING IMSTRUCTION 5023-13-2
UMITS 2 AMD 3 REWISION 11 PAGE 19 OF 227

ATTACHMENT 2

UNIT 2 CRS DUTIES (Continued)

PERF. BY
IMITIALS
4.0 In the Unit 2 Train B 1E Switchgear Room:
4.1  UHLOCK [93) and OPEN Fire Isalation Panel 2L-413.
CAUTION
When repositioning the Fire Isolation Switches in the following Step,
DO WOT reposition the DG Crosstie Switches marked "Mormal" and "R0O.RAR"
1.1.1 SELECT a1l Fire Isolation Switches to LOCAL.
4.2  0pen Second Point of Control Cubicle 2AOB-01.
1.2.1 SELECT al11 Control Switches to STOP.

Comments / Reference: From S0O23-13-2, Attachment 6, Step 17.3 Revision # 11
MUCLEAR ORGANIZATION ABNORMAL OPERATING INSTRUCTION S023-13-2
UMITS 2 AND 3 REWISION 11 PAGE 49 OF 227

ATTACHHMENT nA
2% DUTIES (Continued)
PERF. BY
INITIALS

17.3 Establish Cooling Systems:

. SWC Pump will start approximately 5 seconds after control
NOTE: switch is operated.

17.3.1 When ZHY-6497, swcfccw HE Outlet vWalwve has been
verified Open, then coordinate with the Unit 2 CRS
to start a SWC Pump from Second Point of Control:

] MP-307

O Mp-112

17.3.2 If ZHW-6497 will not open, then coordinate
with the Primary Operator to OPEM MCC
Breaker ZBKZ3 and MAMUALLY OPEM ZHV-6494,
Overboard Block Yalwve to Seawall.

17.3.3 Coordinate with the Unit 2 CRS to start a CCW
Pump from Second Point of Control:

] Mp-024 ] MP-025 (If aligned to Train A.)
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-2, Attachment 10, Section 7.0 Revision # 11
NUCLEAR ORGAMIZATION ABMORMAL OPERATING INSTRUCTION 50%3-13-2
UMITS 2 AMD 3 REVISION 11 PAGE 78 OF 227

ATTACHMENT 10
RADWASTE OPERATOR DUTIES - UMWIT 2

CONTIHUOUS USE
PERF. BY
INITIALS

1.0 At 550 Locker, obtain an emergency lantern, Alarming Dosimeter,
TLD, Headset and Unit 2 Primary Operator Kewset (4, GME, HR).
(S50 KIT: Pri. Op.)

1.1  0Obtain a set of security keys.
2.0  Performance Guidelines:

2.1 Do not delay these actions for Security, or any other
concerns unless a delay s necessary to maintain personnel
safety.

2.2 Due to the seriousness of the emergency, prompt completion
of these actions overrides all other Procedures, Documents,
Work Plans, Technical Specifications, Technical Manuals,
andfor Verbal Directions given by any person or group other
than the Operations Shift Manager.

2.3 If Card Readers are inoperative, then use Security Key
Mo. O to pass through Card Reader Doors.

3.0 Proceed to Radwaste wia Control Building Central Stairwell and
Health Physics Control Point.

4.0 At Z4' Radwaste:

4.1 OPEN 2HW-9235, BAMU Gravity Feed.

4.2  OPEN ZHV-9240, BAMU Gravity Feed.
5.0 AL 37' Radwaste:

5.1 CLOSE ZLY-0Z227B, WCT Outlet, (Rm. 3194, Key Mo. HR).
6.0 AL 9' Radwaste:

Al ENSURE CLOSED 2LW-0227C, RWST to Charging Pump suction.
7.0 In the SWC Pump Room:

7.1 EMSURE OPEM ZHV-6497, SHC{CCW H: Outlet Walve.

7.1.1 If ZHv-6497 will not open, then OPEM MCC

Breaker ZBKZ3 and MAMUALLY OPEMN ZHv-6494,
Overboard Block Valve to Seawall.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 065 AA2.03
Importance Rating 2.6

Loss of Instrument Air: Ability to determine and interpret the following as they apply to the Loss of the Instrument Air:
Location and isolation of leaks

Proposed Question: Common 54

Given the following conditions:

e Unit 2 and 3 are experiencing a major air leak.
e The following Annunciators are in alarm:
e 61C19 - INST AIR HEADER PRESS LO.
e 61B38 - N2 SUPPLY TO INST AIR HEADER ON.
e 61C18 - SERVICE AIR HEADER PRESS LO.
e 61B39 - INST AIR DRYER TEMP/LEVEL/DP HI.
e 61B40 - INST AIR DRYER TROUBLE.
e The following indications are available in the Control Room:
e 2PI-5344A, Instrument Air Header Pressure on CR-61 indicates 65 psig and slowly
dropping.
e All available Instrument Air and Service Air Compressors are running loaded.

e 2PI-5344B, Nitrogen Supply Header Pressure on CR-61 is steady.

e 2HV-5343 and 3HV-5343, Instrument Air Supply to Containment Excess Flow Check
Valves are OPEN.

e Annunciator 57C58 - INSTRUMENT AIR TO CONTAINMENT is NOT in alarm on
either unit.

Which ONE (1) of the following correctly describes the location of the leak?
A. There is a major leak at the outlet of the Instrument Air Dryers.
B. There is a major leak at the inlet of the Instrument Air Dryers.
C. There is a major leak on one of the Instrument Air Receivers.

D. There is a major leak on the Instrument Air header going into the Fuel Handling
Building.

Proposed Answer: A

Page 14 of 121 Rev 0



ES-401 RO Written Exam Worksheet Form ES-401-5

Explanation:

A. Correct. The leak location would cause all SA and IA compressors to run and cause the Hi D/P
alarm on the dryer. The downstream pressure being constant indicates the N2 system is
supplying.

B. Incorrect. Plausible because the leak before the IA Dryer would cause the dryer trouble alarm and
other low pressure indications, however, it would not cause the |IA Dryer Temp/Level/AP alarms.

C. Incorrect. Plausible because it could be thought there was not a check valve at each receiver
outlet and all compressors would feed the leak.

D. Incorrect. Plausible because it could be thought that the leak on the Fuel Bldg supply would also
create the high AP condition on the Dryer, however, the N2 Supply pressure would not be stable
while 1A header pressure was dropping; should indicate the same pressure for this leak.

Technical Reference(s) SD-S023-570, Figure I-1 Attached w/ Revision # See
SD-S023-570, Pages 6 to 9 Comments / Reference
S023-13-5, Entry Conditions

Proposed references to be provided during examination: None

Learning Objective: ANALYZE normal and abnormal operations of the Instrument and

72867 Respiratory & Service Air Systems.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7
55.43
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RO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-570, Figure -1

Revision # 16
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RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-570, Figure -1 Revision # 16
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ES-401

RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-570, Page 6

Revision # 16

PART I IHSTRUMENT AIR S5YSTEM

2.0 DESCRIPTION (Continued)

2.1 System Overview [Continued)

L2

L2,

L2,

L2

L2

5

6

7

8

9

In the event Instrument Air Compressors are not available
Respiratory Service Air system can supply the Instrument Air
header. Instrument Air is established through 2/3PCY-5354
Pressure Regulating Walwve, and spring Toaded soft seated check
walve, SAZ4Z3MULA73. Located between the wvalves are a
constantly open vent and 2{3PI—535& pressure indicator. They
are available to wverify Instrument Air is not flowing into
Respiratory Service Air system.

Air from the common air header is directed to 1 of 2 Instrument
Air Dryvers. The Instrument Air Dever separates and removes
moisture and oil from the air. Downstream of the Air Dryvers ds
a check valve followed by a branch Tine connection the Mitrogen
Backup Supply Swstem.

Dry Instrument Air is then directed to 3 Air Filters, the ath
is in standby. The Air Filters remove particulate from the air
with 5 micron filters. The Instrument Air is then sent to a
1ine that directs it to each Units Instrument Air Header and
the Unit 2 Full Flow Condensate Polishing Demineralizers.

Individual instrument air lines tap off of each Units
Instrument Air Header. Instrument air is directed to all
instrument air connections throughout the plant including those
within the Containments.

There are isolating check walwes in each Unit's Header
downstream of the Instrument Air Filters. Back-up Mitrogen
connects to each Unit's Header branch 1ines downstream of the
isolating check valves. The Back-up Mitrogen is directed
through & pressure requlator 2/3PCY-5448 set at 83 psig, then a
E micron (mazimum) Filter. Mitrogen supply lines then branches
to supply each Unit's Instrument Air Header separately
downstream of the isolating check walwes. Each branch is
provided with an Z{31HY-5343 Reactor Instrument Air Supply Flow
Excess Flow Check valwe, a check walve and an a control walwve
F{3THY-R388 Instrument Air to Containment Isolation valve.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-570, Page 7 Revision # 16

PART I IHSTRUMEHT AIR SYSTEM

2.0 DESCRIPTION (Continued)

2.1 System Overview [Continued)

L2010 2(3VHY-5343 Reactor Instrument Air Supply Flow Excess Flow
Check valve will close given a sufficiently Targe 1ine break,
of 2200 CFM, isolating the fault in instrument air piping.

The isolating check walwves in the other unit will ensure that
the non-faulted piping can not feed the break. The backup
Nitrogen would then feed only the non-faulted unit, keeping its
Instrument Air System pressurized. A 0.030" orifice in the
Excess Flow Check Valwes' poppet allows pressure to equalize
across the valve, automatically resetting it after system
restoration.

L3011 Flow indicators, 2(3)FI-5385 for the Containment Instrument Air
Supply Excess Flow Check Walwes are provided downstream of the
Backup Mitrogen tie-in points to provide a means of monitoring
system air consumption. The flow dindicators are also used to
troubTeshoot system problems.

L2.12 Indiwidual Instrument Air lines tap off of each Units
Instrument Air Header. Instrument air is directed to all
Ihstrument Air connections throughout the plant including those
within Contairmment.

L2.13 Instrument Air to Containment is first directed through an
Excess Flow Check Walwve. The excess flow check walve will
isolate instrument air to Containment upon abnormally high flow
conditions.

.2.14 From the Excess Flow Check walve, Instrument Air passes through
Z(31HY-5386 Instrument Air to Contairnment Isolation Valwe and
enters Contairment through penetration #22.

L2.15 Inside Contairment, instrument air is directed through a check
walve and to the Containment Instrument Air Toads.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-570, Page 8 Revision # 16

PART I IHSTRUMENT AIR 5YSTEM

2.0 DESCRIPTION (Continued)

2.1 System Overview [Continued)

.3 The Instrument Adir System is designed to maintain system air

pressure under varying anticipated flow demands. Instrument Air
System air pressure 15 controlled by: (Figure I-3)

.31 Adr compressor(s) Toading and unloading operations.

.3.72 Mitrogen Back-up Supply System. Witrogen is supplied down
stream of the Instrument Air Filters.

.3.3 Respiratory f Service Air Backup Supply. The air pressure i3
supplied through the cross connection upstream of the
Instrument Air Dryers.
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Comments / Reference: From SD-S023-570, Page 9 Revision # 16

PART I IHSTRUMENT AIR 5YSTEM

.0 DESCRIPTION (Continued)

2.1 System Owerview [Continued)

.5 Upon decreasing system pressure, as a "full-Toad" pressure sensor
set point s reached, each Air Compressor aligned to that pressure
sensor fully-loads.

L.l As Instrument Air system pressure decreases, each of the 3
Instrument Air Compressors start and receive half-load and
full-Toad control signals from the pressure sensors they are
aligned to.

Lh.2 That the flow resistance through one air dryer is too great to
allow 3 Compressors to load at once.

ChU3 EKEPUC—EEEd Service Air Backup TO Instrument Air Svstem
Pressure Control Walwve is normally set at 88 psiag.

LBod This set point will allow the first two instrument Air
compressors [LEAD and LAG1) to fully load, and the third (LAGZ)
Compressor to half Toad before starting to supply Serwvice Air
to the Instrument Air system. MOTE: that the Serwvice Air
pressure regulator can be set higher or lower at
Operations /STEC direction to either carry the plant Instrument
air Toad or to emulate the LAGL or LAGZ Air Compressors.

CAUR O If pressure decreases to 83 psig, the MNitrogen Backup Supply
System Isolation Walwe 2f3PCU—5448 MITROGEN BACK-UP PRESS
COMTROL WALYE to Instrument Air opens to allow nitrogen to
das3ist in maintaining Instrument Air System pressure.

CA0B As system pressure recovers to above 83 psig, the Witrogen
Backup flow stops and the Instrument Air System pressure i3
again maintained by the Instrument Air Compressors.
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Comments / Reference: From S0O23-13-5, Entry Conditions Revision # 7
HUCLEAR ORGAMIZATION AEMORMAL OPERATIMG IMSTRUCTICM S023-13-5
UMITS 2 AMD 3 REVISION 7 PAGE 2 OF 34

LOSS OF IWSTRUMEMT AIR

PURPOSE

Specify actions to mitigate effects of excessive Instrument Air System
Teakage or lToss of Instrument Air Compressors.

ENTRY CONDITIONS

This event may be caused by any of the following abnormal conditions:
1.  Excessive Instrument Air System flow.
. Unplanned Loss of all Instrument Air Compressors.

This event could be identified by one or more of the following alarms or
indications:

1. 26l1C19, INST AIR HEADER PRESS LO

2. 361C19, INST AIR HEADER PRESS LO

3. bBlBSE, INST AIR COMPRESSOR COWTROL PAMEL TROUELE
4. B1B38, M2 SUPPLY TO INST AIR HEADER ON

NOTE: Erxcessive flow through the Instrument Air Dryer will increase Dryer
* delta pressure above the alarm setpoint.

5. 61839, INST AIR DRYER TEMP/LEVEL/DP HI
6. 2/3PI5344A, Instrument Air Header Pressure [CRA1)
7. 2/3PI5334B, Nitrogen Supply Header Pressure [CRE1)

a.  HV-5343, Tnastrument Air Supply to Containment Excess Flow Check
Valve, closed. [CR-57)

9. Unanticipated start of backup Instrument Air Compressoris) or
RSAS Compressor(s].
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # 007 AA1.05
Importance Rating 3.9

Generator Voltage and Electric Grid Disturbances: Ability to operate and/or monitor the following as they apply to Generator
Voltage and Electric Grid Disturbances: Engineered safety features

Proposed Question: Common 55

Given the following conditions:

e Unit2isin MODE 1 at 100% power.

e Entry into SO23-13-26, Loss of Power to an AC Bus is required due to a loss of 4160 V
Bus 2A08.

Which ONE (1) of the following identifies the action required per SO23-13-26, Loss of Power
to an AC Bus?

A. ENERGIZE 1E Pressurizer Heaters as required due to loss of all Non-1E and
Proportional Heaters.

B. ENSURE the standby Condensate Pump has started.
C. INITIATE a Containment Cooling Actuation Signal to restore Containment cooling.

D. REDUCE power to 65% due to loss of two (2) Circulating Water Pumps.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because the 1E Pressurizer Heaters must be operated, however, not all
Pressurizer Backup Heaters are lost.

B. Incorrect. Plausible because the standby Condensate Pump would start on low discharge pressure
or trip of a running Condensate Pump, however, this loss is associated with Bus A03.

C. Correct. In order to restore Containment cooling, a Containment Cooling Actuation Signal (CCAS)
must be initiated in the Control Room.

D. Incorrect. Plausible because this is the required action per SO23-5-1.7, Power Operations,
however, the Circulating Water Pumps are lost on a loss of 4160 V Bus 2A03 or 2A07.

Technical Reference(s) S023-13-26, Attachments 8 & 12 Attached w/ Revision # See
S023-5-1.7, Attachment 5 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE plant and initial operator response to a loss of a Non-1E 4.16
54513 KV bus while at power in accordance with SO23-13-26.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 10
55.43
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Form ES-401-5

Comments / Reference: From S023-13-26, Attachment 12 Revision # 8

NUCLEAR ORGANIZATION ABMOEMAL OPERATING INSTRUCTION 5023-13-26

UNITS 2 AND 3

REVISION 8

ATTACHMENT 12

20 PEOCEDURE (Continued)

21 EQUIPMENT ACTIONS FOR LOSS OF BUS A08. (Continued)

2.1.1 (Continued)

PAGE 51 OF 63

AFFECTED EQUIPMENT ASSOCIATED ACTIONS
2 (Continued) [0 6) PLACE ME-331, Aux Building Chiller in service per
S5023-1-3, Section for Starting a Chiller Unit.
MCC B10, MP-158 and
MP-159, Aux Bldg Chilled 7} If Aux Building Chiller restart is delayed, and ESF
Water Pumps Room temperatures become unacceptably high, then:
and
L] a. START Emergency Cooling in ESF rooms per
20Q0612, Instrument S023-3-2 .27, Attachment for Emergency Cooler
Bus #2. Exercise Run, as needed fo maintain the
(Unit 2 only) following room temperatures:
and L SEB ESF Rooms < 104°F
RT-7808, Plant Vent L Charging/BAMU Pp. Rooms = 97°F
Stack Radmonitor L ESF Switchgear/Battery Rooms < 90°F
and L Vital Power Dist. Rooms < 99°F
Waste Gas Analyzers 8) (Unit 2 only) If the transfer of B10 to Unit 3 was
unsuccessful, then TRANSFER 2Q0612 to the
Emergency power source by selecting 2VS5612,
200612 Instrument Bus #2 Transfer Switch to
Emergency.
9) If2RTr865 and 3RTF865 are not Operable,
then perform required actions of S023-3-2.24
Attachments for Waste Gas Holdup System
2/3RET808 & 3RETB65 and Plant Vent Stack
2/3RE7808 & 2RETV365/3RETBEE.
4 ME-202, Containment PLACE the Containment Emergency Cooling System in
Chiller service by manually initiating a Containment Cooling
Actuation Signal using:
MP-448, ME-201 Cont.
Chiller Oil Pump [1 HS-9138-1 and HS-9138-2 at CR56
MP-128, Containment CR
Chilled Water Pump [0 HS-9138-3 and HS-9138-4 at CR53
5  ME-403, CEDM Cooling [l ENSURE ME-404, CEDM Standby Cooling Unit is in
Unit. Service.
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Comments / Reference: From S023-13-26, Attachment 12 Revision # 8

NUCLEAR DRGAMNIZATION ABMORMAL OPERATING INSTRUCTION SCE3-13-26

LMITS 2 AMD 3 REWSI0ON G FPAGE 52 OF B3
ATTAZHMENT 12

20 PROCEDURE (Continued)

21 EQUIPMENT ACTIONS FOR LOSS OF BUS ADB. (Continued)

AFFECTED EQUIPMENT ASSOCIATED ACTIONS
B MA3I0, Continuous 1 {Unit2 only) ENSURE MA-311 and MA312 are in
Exhaust Fan service per =2023-1-5, Section for Placing Continuous
{Unit2 only) Plant Exhaust System in Service.

T MAIT and MAZ2T RX | START MASZ0 and MA322, R Cavity Cooling Fans.
Cavity Cooling Fans

8 E122, Proportional 0 OPERATE the remaining PZR Backup heaters and 1E
PR Heaters Heaters as necessary to Compensate for Proportional
heater loss.

E126 and E124 Backup
PZF Heaters

90 MP-200 and MP-202 O Ensure MP-201, PMWW Pu mtzn}s aligned for aperation an
Phty' Purnps LInit 2 and that MP-203, PhiW Pump is aligned for

operation on Unit 3 per S0Z3-8-10.

A0 3L-395, Unit 3 Aircraft L] If both Unit 2 and 3 Aircraft Beacon Lights are out, then
Beacon Panel MOTIFY the US Federal Aviation Adrministration, San
{Unit3 only) Diego Flight Services Station at 1-619-657-5280 ar 5231,

1 WA, FHB Marmal O EMSURE Running Ma- 316, FHE Standby Exhaust Fan.
Exhaust Fan

] EMSURE Running M& 360, FHE Standby Supply Fan.

hA35D FHE Marmal

supply Fan
A2 MA192 Radwaste Bldg [l EMNSURE Running h& 193, Radwaste Bldg Mormal
Maormal Exhaust Fan Exhaust Fan.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-13-26, Attachment 8 Revision # 8
MUCLEAR ORGANIZATION ABMORMAL OPERATING INMSTRUCTION SC023-13-26
LMITS 2AMD 3 REWSION 8 PAGE 33 OF B3

ATTACHMENT 7
LOSS OF 4k BUS AD3
ACTIONEXPECTED RESPOMSE EESPONSE MOT OBTAIMED

2 Attempt Bus AD3 Energization from
Reserve Aux Transformer:

[ a. CHECK Reserre Aux Transfarmer X R O a. IMITIATE Attachment 3,
awailable for load. Equipment Actions for Loss of Bus
203

O] 1) If Bus AD3 return to service will be
delayed, then evaluate supplying
loads with termp. power per
SO23-6-323

O 27 WHEN Bus AD3 is re-energized as
directed by the inuse EOl OR
when All equipment actions of

Attachrment 8 have heen completed,
THEN GO TO Step 2f.

=

ENSURE OFPENM the following Bus A03
Load Supply Breakers:

11 MP-120 TPCW Fump

21 MP-058 Heater Drain Pump
3 MP-050 Condensate Purmp
41 MP-051 Condensate Pump
81 MP-115 Cire, Water Purmp
B1  MP-117 Circ. Wyater Pump

Oo0O0OoOonoad
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-26, Attachment 8 Revision # 8
MUCLEAR ORGANIZATICOMN ABMORMAL OPERATIMG INSTRUCTION S023-13-26
LMITS 2AMD 3 REWSION 8 PAGE 36 OF B3

ATTACHMENT 8

20 PEOCEDURE (Continued)
21 EQUIPMENT ACTIONS FOR LOSS OF BUS AD3. (Continued)
2.1.1 [Continued)

AFFECTED EQUIPMENT ASSOCIATED ACTIONS
A0 XA, Main Transformer 0 TRAMSFER FanfCooler Assembly Power from the normal
Marmal FansCoolers to the alternate source per 3023-5-5, Section for
Fan/Cooler Assembly Operations.
1 MP-077, H2 Seal Cil [0 TRAMSFER the HZ Seal System Operation fram Yacuum
Yacuum Pump Treatment to Bypass Mode per 3023-6-21, Attachment
for On-Line Transfer from “acuum Treatment to Bypass
hlade.
2 Mon-running Circ, 0 Remove non-running Circulating YWater Pump s and
Water Purnps associated Condenser Sections from service per
SO23-2-5.
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ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-5-1.7, Attachment 5 Revision # 41
MLUCLEAR ORGAMNIZATION OPERATING INSTRLUCTION S023-5-17
LMITS 2 AMD 3 RE=IOMN 41 FASE 46 OF 86

ATTACHMENT 5

EECOMMENDED POWYVER PLATEALIS
INFORMATION USE

OBJECTIVE

To provide a list of examples to be used as an aid in determining the desired reduced Power

Level Plateau. These are intended for extended periods of time- Mot of short duration.
(Ref 2421,2422 24232424,

1.0 This list is comprized of known long term acceptable power levels.
Flant Power may be maintained at a higher level with Ops. Management's approval. Plant
and Grid conditions may warrant further adjustment of these values.

20 Equiprment Out of Service Reactor
Power

21 Circulating Water System

211 Ciperation With Reversed Tunnels S0-100% [1]
212 One Circulating YWater Pump (Expected 005 duration is

= 12 hrs and OPS Management approval is obtained.) 100%
213 One Circulating YWater Pump (Expected 005 95%

duration is = 12 hrs and = 3 days)
214 Cine Circulating Water Pump

(Expected 0OOS duration is =3 days)) 75% 2]
2148 Heat Treatment of the Circulating Water System 80-100%
216 Circulating Water Systerm Tunnel Reversal 80-100%
217 Twea Circulating Water Pumps B5% [5]
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ES-401 RO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
K/IA # E05 EK2.2
Importance Rating 3.7

Steam Line Rupture - Excessive Heat Transfer: Knowledge of the interrelations between the Excess Steam Demand and the
following: Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems,
and relations between the proper operation of these systems to the operation of the facility.

Proposed Question: Common 56

Given the following conditions while at 100% power:

e An Excess Steam Demand Event has occurred inside Containment.
e S023-12-5, Excess Steam Demand Event directs stabilizing Reactor Coolant

temperatures using the Atmospheric Dump Valve on the intact Steam Generator once
dry out has occurred on the affected Steam Generator.

Which ONE (1) of the following is the reason for stabilizing Reactor Coolant System
temperature?

A. Ensure minimum Reactor Coolant System Core Exit Saturation Margin is
maintained.

B. Ensure consistent Reactor Coolant System loop temperatures to prevent loss of
Auxiliary Feedwater flow due to high Steam Generator differential pressure.

C. Prevent the post-accident Reactor Coolant System cooldown rate from exceeding
the limits in Technical Specifications.

D. Limit Reactor Coolant System heatup which may result in rapid re-pressurization
and the onset of Pressurized Thermal Shock conditions.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because this is a desired condition during an ESDE, however, it is the heating
of the Reactor Coolant System that is the major concern.

B. Incorrect. Plausible because an asymmetric cooldown is taking place, however, this situation is
unavoidable and Auxiliary Feedwater flow can be overridden.

C. Incorrect. Plausible because the cooldown rate can be excessive dependent on ESDE severity,
however, under most circumstances the Technical Specification cooldown limit is exceeded.

D. Correct. Limiting Reactor Coolant System heat up is paramount in avoiding Pressurized Thermal
Shock conditions.
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RO Written Exam Worksheet Form ES-401-5

Technical Reference(s) S023-12-5, Step 7 Caution Attached w/ Revision # See

S023-14-5, Step 7 Caution Bases Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: Per the ESDE procedure SO23-12-5 DESCRIBE: The basis for each step,
54790 caution or note.
Question Source: Bank # 75360
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 5541 10

55.43
Comments / Reference: From S023-12-5, Step 7 Caution Revision # 21
NUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION S023-12-5
UNITS 2 AND 3 REVISION 21 PAGE T OF 25

EXCESS STEAM DEMAND EVENT

OPERATOR ACTIONS

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7 PREVENT Pressurized Thermal Shock:

NOTE

WHEN excess steam demand remains NOT isolated and all RCPs are stopped, THEN T¢in loop
with feast affected S/G may be higher than REP CET temperature.

CAUTION

Failure to establish steaming flow path on least affected 5/G before most affected S/G loses
effective heat removal capabilities will result in rapid re-pressurization (PTS consideration).

d.

INITIATE FS-30, ESTABLISH Stable RCS
Temperature during ESDE.
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Comments / Reference: From S0O23-14-5, Step 7 Caution Bases Revision # 8
MUCLEAR ORGANIZATION ECI SUPPORT DOCUMENT S023-14-5
UMITS 2 AND 3 REVISION 8 PAGE 20 OF 50

ATTACHMENT 1
EXCESS STEAM DEMAND EVENT BASES AND DEVIATIONS JUSTIFICATION
EOI STEP BASES

40 BASES DESCREIPTION (Continued)

447 STEPT PREVENT Pressurized Thermal Shock

Intent

The main objective following an overcooling event is to minimize the stresses on the reactor
vessel, returmn RCS temperature to within the Appendix G limits of Tech Specs, and establish
stable RCS pressure and temperature until a cooldown fo SDC entry conditions can be
started. In general, a controlled cooldown should be started as soon as possible. The intent
of this step is to direct the operator to take control of, and stabilize, RCS temperature
following S/G dry out during an ESDE.

1 NOTE prior to Step 7a

The NOTE discusses the situation in which the feast affected S/G is not steamed during
natural circulation conditions. For this situation, the most affected S/G provides the heat
sink to cause natural circulation of coolant through the core. The least afected loop will
have little or no flow through it. Reverse heat transfer will take place if some RCS flow
remains, resulting in its RCS Tgoup possibly being higher than the temperature of the
coolant passing through the core (CET, or REP CET). In such a case, if steaming of the
least affected S/G is started after the most affected S/G is dry, a temporary loss of
natural circulation driving head would result. Natural circulation will be re-established
either when Core Exit temperature rise above the Jeast affecfed loop RCS Tegp as a
result of plant heatup, or when the Tc in feast affected loop is brought below Core Exit
temperatures as a result of steaming the least affected loop.

.2 CAUTION prior to Step 7a

The CAUTION statement describes the expected plant response (rapid RCS
repressurization due to heatup and expansion of the RCS coolant) if a steaming flow
path is not established on the least affected S/G before the most affected S/G loses
effective heat removal capabilities. Initiation of steaming of the Jeast affected S/G prior
to the most affected S/G losing effective heat removal capability will ensures that the
heat sink for the RCS is maintained.

Method

At this point in the event there is reasonable probability the ESDE has been isolated. RCS
temperature and pressure could now be expected to rise quickly. Action must be initiated at
this point to prevent Pressurized Thermal Shock (PTS). The least affected S/G needs to be
operated to stabilize RCS temperature and limit RCS repressurization.

When the isolated S/G dries out following an ESDE, RCS temperature will begin to rise
unless a means of controlled steaming is established. If a method of heat removal is not
established, the RCS heatup, in conjunction with the safety injection inventory added, could
cause the plant to go solid and create a potential PTS concern.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 060 AA1.02
Importance Rating 2.9

Accidental Gaseous Radwaste Release: Ability to operate and/or monitor the following as they apply to the Accidental
Gaseous Radwaste: Ventilation system

Proposed Question: Common 57

Given the following conditions:

e A planned release of T086, Waste Gas Decay Tank is in progress.
e A high spike occurs on 2RE-7865, Wide Range Gas Monitor.
e 2/3HV-7202, Waste Gas Discharge Isolation Valve failed to close.

Which ONE (1) of the following is an alternate method of closing 2/3HV-7202, Waste Gas
Discharge Isolation Valve?

A. SECURE all Continuous Exhaust Fans A310, A311 and A312.

B. INITIATE a Containment Purge Isolation Signal.

C. RAISE 2/3RE-7808, Plant Vent Stack Wide Range Monitor setpoint at the Data
Acquisition System.

D. SECURE both Radwaste Area Exhaust Fans A192 and A193.

Proposed Answer: A

Explanation:

A. Correct. Securing the Continuous Exhaust Fans will close 2/3 HV-7202, Waste Gas Discharge
Isolation Valve.

B. Incorrect. Plausible because 2RE-7865, Wide Range Gas Monitor can be aligned to initiate a
CPIS, however, this action will not secure 2/3 HV-7202.

C. Incorrect. Plausible because 2/3RE-7808 is interlocked to close 2/3 HV-7202, Waste Gas
Discharge Isolation Valve, however, raising the setpoint will not close the valve.

D. Incorrect. Plausible because the Radwaste Area Exhaust Fans discharge to the Continuous
Exhaust Plenum and it could be thought that low flow would trip the Continuous Exhaust Fans.

Technical Reference(s) SD-S023-660, Figure 1 Attached w/ Revision # See
SD-S023-660, Page 17 Comments / Reference
SD-S023-622, Figure 1-1
SD-S023-690, Page 62
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Proposed references to be provided during examination: None

Learning Objective: ANALYZE normal and abnormal operations of the Gaseous Radwaste
56619 / 56617 System.
DESCRIBE the configuration and operational characteristics of Gaseous
Radwaste System components.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7
55.43
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Comments / Reference: From SD-S023-660, Figure 1 Revision # 7
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Comments / Reference: From SD-S023-660, Page 17 Revision # 7

2.3.2 Hydrogen and Oxygen Control

The continuouws hydrogen and oxygen analyzers, located on 63
Radwaste, initiate alarms should discharge concentrations ({in the
Surge Tark or in the Decay Tank) of oxvgen reach = 4%, and a mixed
gas concentration of oxygen and hydrogen reach = 1% and = 3%,
respectively. The Surge Tank alarm is designed to initiate automatic
nitrogen dilution of the surge tank but s procedurally isolated and
requires is manual nitrogen injection. The Decay Tank discharge
alarm initiates action by the plant operator. The release rate of
waste gas from the Decay Tank is controlled by a flow controller set
for a maximum discharge rate of &0 SCFM. The isokinetic air flow
rate through the Discharge Plenum should be 66,000 to 113,000 SCFM
with a minimum of Z-out-of-3 plant Vent Stack Fans operating.

The Continuous Exhaust Plenum is provided with redundant fans. If
waste gas discharge i3 in progress, the gas release is automatically
terminated upon receipt of a "Toss of all fans" alarm. If discharge
is not in progress, interlocks prevent the automatic isolation walwve,
Fr-7202, in the Decay Tarnk discharge header from opening when an
Bthaust Fan is not in operation.

Comments / Reference: From SD-S023-622, Figure |-1 Revision # 2
[ | [ 1 1 [ [ |
o reucE A I
FOLL-F MOOF
D MrEALOCH, |
— _3_ RACRAE TE BUILDING FROM CTHER b
— Ex HAUST FAN &-192 RWE ZDMES N,
- WD AOD
I =T o
CONTINUGUS
A A l = - E¥HAUST
F Urﬂ”m{s;’r:‘ PLENUM
WD BOD
g — —
soa
B
RACFAE TE BUIL DING
Ex HAUST FAN 4-183
u—---{ll-lé\)
U‘HN_.!!-’FAN -
MFEFLOCE,

Page 36 of 121

Rev 0




ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-690, Page 62 Revision # 16

2.3.4 Gaseous Efflvent Radiation Monitoring System

.1 Plant Went Stack Wide Range Radiation Monitor, EKSRE—?BDB (See
Figure 3]

.1.1 The Plant Wwent Stack Wide Range Radiation monitor is used to:
.1.1.1  Monitor Plant Went Stack for radiation lewvels.

L1.1.2  Monitor Waste Decay Tank release and CLOSE the Waste Gas

Isolation Walwe, EfEFU—FEDE, on high radiation or instrument
failure.

1.2 EKERE—?EDE is common to both Units, located on the plant went
stack at the 63 foot elevation of the Radwaste Building
corridor.  The monitor draws a sample from and returns the
gample to the ventilation duct Teading to the Plant Vent Stack,
downstream of the Continuous Exhaust Plenum. The monitor can
be aligned to sample either orne or both discharge flow paths.

.1.3 The channels monitor for airborne gaseous activity in the
exhausted air. 2/3RE-7808 functions to alarm and to STOP &
Waste Decay Tank release by CLOSING the Waste Gas Isolation
Walve, 2/3FV-7202, upon high radiation levels.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 051 AK3.01
Importance Rating 2.8

Loss of Condenser Vacuum: Knowledge of the reasons for the following responses as they apply to the Loss of Condenser
Vacuum: Loss of steam dump capability upon loss of condenser vacuum

Proposed Question: Common 58

Which ONE (1) of the following states the Steam Bypass Control System (SBCS) Low
Vacuum interlock setpoint and the reason for the closure of SBCS Valves?

A. 3.5" Hg back pressure; to prevent overfilling the Condenser Hotwells.
B. 5" Hg back pressure; to protect the Main turbine.

C. 10” Hg back pressure; to prevent damage to the Condenser due to overheating.

D. 17.5” Hg back pressure; to prevent damage due to differential pressure between
Condensers.

Proposed Answer: C

Explanation:
A. Incorrect. Plausible because this is the setpoint of Annunciator 99B37 - VACUUM LO alarm.

B. Incorrect. Plausible because the variable Main Turbine Low Vacuum trip falls within this range,
however, the setpoint and reason are incorrect.

C. Correct. This is the correct setpoint and reason for blocking SBCS on low Condenser vacuum.

D. Incorrect. Plausible because differential pressure between Condensers does impact plant
operation, however, this back pressure setpoint is associated with trip of a Main Feedwater Pump.

Technical Reference(s) S023-15-52A, 52A19 Attached w/ Revision # See
S023-15-53.A, 53A03 Comments / Reference
S023-15-99.B, 99B07 & 99B37
SD-S023-175, Pages 27 & 32

Proposed references to be provided during examination: None

Learning Objective: INTERPRET instrumentation and controls utilized in the Main Steam
59226 System.
Question Source: Bank # 127199
Modified Bank # (Note changes or attach parent)
New
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ES-401 RO Written Exam Worksheet Form ES-401-5
Question History: Last NRC Exam SONGS 2005B
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 5541 5,7
55.43
Comments / Reference: From S0O23-15-52A, 52A19 Revision # 12
MUCLEAR ORGANIZATION ALARM RESPONSE INSTRUCTION SO23-15-52.4

UNITS 2 AND 3 REVISION 12
ATTACHMENT 2

52A19 SBCS DISABLED

PAGE 45 OF 120

APPLICABILITY PRIORITY | REFLASH | ASSOCIATED WINDOWS
Modes 1-3 AMBER NiA 99807
INITIATING NOUN NAME SETPOINT VALIDATION PCS LINK #
DEVICE INSTRUMENT D U213
2(3)H5-8429 | SBCS Emergency/OFF/ | Depressed NOMNE NONE | 795/806
Vac Trp Reset
Pushbutton
2(3)L-120 Main Condenser Vacuum | 10.0" Hg 2(3PR-3205
Relay Low Backpressure | 2{3)PI-3202A
2(3)P1-3383A
2(3)P1-3395A
1.0 REQUIRED ACTIONS:
1.1 Proceed to Section 2.0.
20 CORRECTIVE ACTIONS:
SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS
2.1  Low Main Condenser 2.1 Refer to S023-13-10, Loss of Condenser
Wacuum Vacuum.

30 ASSOCIATED RESPONSES:

31 Refer to S023-3-2.18.1, and use ADVs as necessary to maintain proper steam

generator pressure.
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Comments / Reference: From S023-15-53.A, 53A03 Revision # 16
NUCLEAR ORGAMNIZATION AlLARM RESPOMSE INSTRUCTIONS S02315-53 A

UNITS 2 AND 3 REVISION 16 PAGE 8 OF 142
ATTACHMENT 2
53A03 MFWP TURBINE K006 TRIP
APPLICABILITY PRIORITY | REFLASH ASSOCIATED WINDOWS
Modes 1-3 RED YES NOMNE
INITIATING NOUN NAME SETPOINT | VALIDATION PCSID LINK #
DEVICE INSTRUMENT 23
2(3)PSLa527 Turb Hyd Oil Press LO | 75 psig 2(3)PI1-4265 PL4R2T B64/875
2(3)PSL4239 Pump Brg Oil Press LO |4 psig 2(3)P1-4252 PL4289 BEE/BTT
2(3)PSL-4291 Turb Brg Qil Press LO |4 psig 2(3)PI-4250 PL4291 BER/BTE
2(3)PsL-8621 Turb Exh Vacuum LO | 175" Hg 2(3)P1-33954 |PL3B2 BET/BTE
Vacuum
2(3)PSL-8622 Turb Exh Vacuum LD |17.5" Hg 2(3)P1-33954 | PLBG22 BGT/BTE
Vacuum
2(3)SIT-4532H | Turb Overspeed BE20+ 2(3)SR4532H | S4532H aro/eat
(Electric) 20 rpm
2(3NIT-4532D | Turb Inboard Vib HI Smils [1] [2(3)NR4532D |NT4532D | 871/682
2(3)NIT-4532E | Turb Outboard Vib HI Emils [1] |[2(3)NR4532E |NT4532E | 872883
2(3)NIT-4532F | Thrust Brg Wear HI 25 mils NONE NT4532F | 869/880
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Comments / Reference: From S023-15-99.B, 99B37

Revision # 16

MUCLEAR ORGANIZATION ALARM RESPONSE INSTREUCTION
LIMITS 2 AMD 3 REWISION 16
ATTACHMENT 2

99B37 VACUUM LO

=023-15-99.8
PAGE 7S OF 135

APPLICABILITY FRIORITY | FEEFLASH [ ASSOCIATED WANDOWS

Low (LF Zone)

Modes 1-2 WHITE YES 99E17
IMITIATIM G MoUM MWAME SETPOIMT WAALID ATCOM PCEID LMK #
DEWICE IMETRUMEMNT Jz2ia
2(3)PSL-3201 | Main CondenserVacuum | 35" Hg [1] | 2(3)PF32024 | PL3201 | 121011210
Low (LP Zane 121141211
2(IPSL-3395 | Main CondenserVacuum  |[35"Hg [1] | 2(3)PF33954 | PL3396

Page 41 of 121

Rev 0




ES-401 RO Written Exam Worksheet Form ES-401-5
Comments / Reference: From S023-15-99.B, 99B07 Revision # 16
IKBSGESAIATO RSO ENSTRICTN e
ATTACZHMENT 2
99B07 VACUUM LO TURBINE TRIP
APPLICABILITY PRIORITY | REFLASH | ASSOCIATED WANDOWS
tode 1 RED MO MOME
IMITIATING MO RLAME SETPOINT | WALIDATION | PCSID LIMK #
DE%ICE INSTRUMENT U2u3
FGR1 Turbine Trip Flag Relay (1] MORNE PLYEZE | 115941159
FGRZ Turbine Trip Flag Relay [1]
FGRTA Turbine Trip Flag Relay [1]
FGRZA, Turbine Trip Flag Relay [1]

1.0  REQUIRED ACTIONS:

1.1
1.2

IS8

If the Reactar hastripped, then GO TO S023-12-1, Standard Post Trip Actions.

If anly a Turbine Trip occurred, then;

1.2.1

122
123
124
1.25
128

DEPRESS the Turbine Emergency Stop pushbutton (locks inthe trip
citcuit and provides a redundant signal to actuate the various Turbine
Trip functions).

EMSURE TRIPFPED the Main Turbine.

EMSURE CLOSED all HF and LP Stop and Gowernar YWalves,
YERIFY MYWe output lowering.

EMSLURE OPEM Unit Output Breakers.

If Main Turbine speed is not less than 2000 RPM, or lowering, then:
TEIF the Reactar.

CLOSE the MSIWe,

GOTO S023-12-1, Standard Post Trip Actions.

[1] WACUUM LO TURBIME TRIP =setpaint is automatically adjusted dependent upon turhine
load. The range is variable from 45" Hyto 9.1" Hy. Refer to S023-5-1.7, Attachment for
Turbine “acuum Limitations.
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Comments / Reference: From SD-S023-175, Page 27 Revision # 6

To prevent 5BCS actuation during times of insufficient condenser vacuum,
three separate and independent pressure switches from the LP condenser
sections must be satisfied in a two out of three configuration before |R
any SBCV can open. An actuation from two out of any three swithes will
cause a quick closing of any open valve(s) via the Condenser Interlock 1
and 2 Circuits. These circuits are the same ones actuated by the
Emergency Off pushbutton. The actuation setpoint from condenser back
pressure is =10" HgA. This interlock will automatically reset when
sufficient condenser vacuum returns, provided all the individual valve
controllers, and the Master Controller is in "AUTO". If any one of
these controllers is in manual, the Condenser Interlock 1 and 2 signals
must be manually reset via the Emergency 0ff/Condenser Interlock Reset
switch, after sufficient condenser vacuum returns.
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Comments / Reference: From SD-S023-175, Page 32 Revision # 6
NUCLEAR ORGANIZATION SYSTEM DESCRIPTION SD-5023-175
UNITS 2 AND 3 REVISION & PAGE 32 0OF 55

3.0 OPERATIONS (Continued)

3.2 Abnormal Operations

Some of the SBCS Abnormal Operations include inoperable SBCVs, one or
more circulating water pumps secured, return to services following a
power loss and return to service of a SBCV with steam leads hot.

3.2.1 Inoperable Steam Bypass Control Valves

The Turbine Trip-Reactor Trip setpoint is reduced proportionally
for the number of inoperable SBCVs, if Reactor power is below 55%.
Above 55%, the reactor automatically trips on a turbine trip and
the setpoint need not be re-adjusted. The Plant Superintendent's
permission is required to re-adjust the Reactor Loss of Load
setpoint.

3.2.2 Operations With Secured Circulating Water Pumps

For each Circulating Water Pump that is secured, 1 of the 2 SBCVs
serving that section of the condenser must be taken out of
service. Failure to do this could result in turbine and tube
sheet damage. Placing the appropriate SBCV permissive switch in
"OFF" takes that valve out of service. If below 55% power, reset
the Reactor Loss of Load permissive accordingly.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 032 G 2.1.27
Importance Rating 3.9

Loss of Source Range Nuclear Instrumentation: Conduct of Operations: Knowledge of system purpose and/or function
Proposed Question: Common 59

Given the following conditions:

e Unit 2 is in MODE 6 with core re-load in progress.
e JE-0005, Startup Channel B has failed low.
e JE-0006, Startup Channel A remains OPERABLE.

Which ONE (1) of the following describes operating functions that are affected?

A. Potential loss of audible count rate and loss of input to the Main Control Board SUR
indication.

B. Loss of input to the Main Control Board SUR indication and Post Accident
Monitoring on QSPDS.

C. Loss of one channel of Boron Dilution Monitoring and loss of input to Core Vibration
Monitor.

D. Loss of one channel of Boron Dilution Monitoring and loss of Remote Shutdown
Panel indication.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because loss of audible count rate is correct, however, the non-safety
channels do not input into the Main Control Board SUR indication.

B. Incorrect. Plausible because loss of QSPDS Post Accident Monitoring is correct, however, the
non-safety channels do not input into the Main Control Board SUR indication.

C. Incorrect. Plausible because loss of Boron Dilution Monitoring is correct, however, the non-safety
channels do not input into the Core Vibration and Loose Parts Monitors

D. Correct. These functions are affected by failure of Startup Channel B.

Technical Reference(s) SD-S023-470, Figures 1A and 1B Attached w/ Revision # See
S023-3-2.15, L&S 4.2.1 Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE the Excore Nuclear Startup Channel System instrumentation
56475 and controls, including the name, function, location, interlock and power
supplies, where applicable.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 6
55.43
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Comments / Reference: From SD-S023-470, Figure 1A (Safety Channel) Revision # 7
e I__IHEE _____________ .
|_ Lo

! ' PPSHRATE INDICATION { -1 DPM to +7 DPM)

MAIN CONTROL ROOM BOARD SUR INDICATOR, 2(3)J1-9153-1/2 (A & B OHLY)

- MAIN CONTROL ROOM BOARD SUR RECORDER, 2{3JR-00014/B/C/D

= MAIN CONTROL ROOM BOARD PPSLOG POWER INDICATOR, (3).0-0001-1/2 & 00014 3/4
! = REMOTE SHUTDOWN PANEL INDICATOR, 2(3)JI-000MB3:4 (C & D OHMLY)

—— e HI LOG POWWER. TRIP & AL ARM i{from Plant Protection System)

= PPS LOG POWER INDICATOR (2 X 10%% to 200%)

i = PLANT MOHNITORING SYSTEM, 2300018 /B/C/D

| 5 —EE: PPS HI LOG POWER BYPASS
: : PPSLOG POWER BI-STABLE INDICATOR LAMP
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Form ES-401-5

Comments / Reference: From SD-S023-470, Figure 1B (Non-Safety Channel)

Revision # 7

i DETECTORS FOR

REACTIITY

EXCORE STARTUP CHANNEL

SIGNAL PROCESSO0R

—+—= MAIN CONTROL ROOM BOARD INDICATOR, 2(3).A-0005B2/681
———— QUALIFIED SAFETY PARAMETER DISPLAY SYSTEM (QSPDS), (3).-0001AB

Lo

LaG |
SUM

S*

ALDIO
CIRCUIT

REMOTE SHUTD OVWH PANEL
INDICATOR, (3).0-0005C2 {CHANNEL 2 ONLY) -

= LOCAL INDICATION (WOLTS)

BOROHN DILUTION CIRCUITRY
MAIN CONTROL ROOM BOARD RECORDER, 2(3)JR-0005/G
- PLANT MONITORING SYSTEM, 2({3).J-0005/6

MAIN CONTROL ROOM BOARD INDICATOR, A(3).A-000542/64 1
| —i— !

»I:( CONTAIMMENT

: CHANMEL
p-| SELECTOR L Jvouime
| v | swITCH | azHocszz
3 HS-9120
| -
' — WOLIWE
SRR HEHC-SZE

A3 IHS-9121

o

2[Z1CR-51

_______________________ J
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Comments / Reference: From S023-3-2.15, L&S 4.2.1 Revision # 13
MUCLEAR ORGAMIZATION OPERATING IMSTRUCTION S023-3-2.15
UMITS 2 AMD 3 REWISION 13 PAGE 15 OF 16

3.0

4.0

ATTACHMENT 4

SAFETY CHANMEL IMDICATOR OPERATIONS (Continued)

3.2

3.3

3.4

The 1E-4% Tamp bistable energizes, providing contact output to the PPS
for use in bypassing the High Log Power trip when Reactor power 13
=1E-4%. In addition, contact cutputs are provided to the CPCs which
permit bypassing the low DMBR and High Local Power trips in order to

facilitate CPC testing when Reactor pawer 12 below the setpoint. When
power i3 =1E-4%, then the local TE-4% Tamp will be i1luminated.

The 55 lamp bistable supplies the PPS which automatically bypasses the
Loss of Load trip when Reactor power i3 below the setpoint. When =h5%
power (or current Loss of Load setpoint), then the bistable

de-energizes and the 55% Tamp will be 11Tuminated. The 554 1am? )
setpoint i3 equal to the current setpoint for the Loss of Load Trip.

The rate Tlamp i1luminates when the rate circuitry of the safety channel
exceeds 2.5 DM, This lamp is normally extinguished.

SOURCE RANGE MUCLEAR IMSTRUMEMT OPERATION

1.1

4.2

4.3

JI1-0005 5/U Channel B, JI-0006 S/U Channel A, K3539B, and KS530A,

Huclear Inzstrument Power Supply Transfer Switches, are Safe Shutdown
Components.  (LCS 3~?~113~1§

One source range neutron fTux monitor ghall be operable in Modes 1, 2

and 3, with readout capable of being displaved external to the control
FOam. gTechx Spec. LCO 3.3.11, Table 3.3.11-1 Item 1 and LCO 3.3.12,
Table 3.3.12-1 Item 1.a)

4.2.1 The ONLY 5tartup Channel which meets Tech. Spec. 3.3.12, Remote
Shutdown Instrumentation, is Channel B, JI-0005, because it is
the only channel Tocated remotely at L-042. Therefore, the loss
of the channel results in entry into Action Condition A -
restore within 30 days.

FIR
I

—m

I
M LOCAL wi1l annunciate.

When Alternate Power is transferred, then either Alarm 57813,
[SOLATION SWITCH IM LOCAL DR 57B14, FIRE ISOLATION SWITCH
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # AK3.06
Importance Rating 3.6

Steam Generator Tube Leak: Knowledge of the reasons for the following responses as they apply to the Steam Generator
Tube Leak: Normal operating precautions to preclude or minimize SGTR

Proposed Question: Common 60

Both Unit 2 and Unit 3 operate with reduced TcoLp bands at power and Turbine Governor
Valves full open.

Which ONE (1) of the following describes the reason for operating at reduced Tcoip?
Reduced RCS temperatures...

A. result in lower energy release on a Main Steam Line Break at EOL which reduces
the challenge to peak Containment pressure limits.

B. minimize the fouling of the Steam Generator U-tubes which optimizes secondary
side heat transfer.

C. lower U-tube degradation caused by Stress Corrosion Cracking extending Steam
Generator life.

D. maintain the Condenser AT limits associated with National Pollution Discharge
Elimination Standards.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because there would be a reduction in the energy release on a MSLB but any
change to prevent exceeding a design limit would be addressed by Technical Specifications not an
administrative guideline.

B. Incorrect. Plausible because it could be thought that the corrosive film layer would be affected by
the reduced temperature.

C. Correct. Due to Steam Generator metallurgy, operating with a reduced temperature minimizes
Stress Corrosion Cracking.

D. Incorrect. Plausible because there is a limit on condenser differential temperature, however,
reduced TcoLp is associated with stress corrosion cracking.

Technical Reference(s) S023-5-1.7,L.S-1.8 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: DESCRIBE the conditions that affect the severity of the steam generator

tube rupture accident.

Question Source: Bank #

Modified Bank #

New X
Question History: Last NRC Exam

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10
55.43

Comments / Reference: From SO23-5-1.7, LS-1.8 (p77)

Revision # 41
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MUCLEAR ORGAMNI ZATION COFERATING INSTRLUCTION S023-517
UMITS 2 ANMD 3 FESION 41 FPASE YT OF BB

ATTACHMENT 15

1.0  REACTOR COOLANT S¥YSTEM (Continued)

18

The normal operating band for RC = Cold Leg Temperature at 100% Rated Thermal
Fower is 537°F and 541°F as identified in Attachment 13, The objective of the
Teaold band is to maximize generation while minimizing long term Steam Generator

tube de
Steam

1.8.1

182

183

184

radation. Operation at the lower end of this band will pralang the life of the
enerators.

The best strategy at full power is to operate with Tcold low in the band
and HF Stop and Governar Valves wide open {lower Thl:utgI When
approaching 100% power (35%), then it is preferable to have Tcold on
the program value. The goal isto operate with valves wide open (VWO
and dilute to achiev e 100%: power while remaining below the upper
band of 541=F. Far Unit 2 at full power, dilution at 540.7°F is
recommended to maintain ternperature high inthe band.

LInit 2 iz not able to achieve 100% power due to temperature being near
the upper band of 341°F. |f not able to stay above the minimum
pressure specified by the Reload Ground Hules with temperature within
the operating band, then Operations management should be consulted
for guidance. (AR 040400300

LInit 3 is able to achieve 100% power with T low inthe operating band.
Howey er, this may cause the minimum pressure specified by the Reload
Ground Rulesto be challenged. If Stearm Generator pressure
approaches the minimum Eressure, then pressure should be raised by
diluting to RAISE Te and throttling Turbine Governor “Wakes as
necessary. Thiswill result in operation slightly below 100% power,
which is acceptable.

The Tcold Operating Band is not a limit and may be exceeded in certain
cases to optimize plant performance. Engineering has stated that a
Teold of upto 545°F for periods of up to 2 weeks without having to
reassess the impact of the RCS Materials is acceptable. Such cases
include, but are not limited to, EOC power reductions when it is
desirable to utilize MTC, during the perfarmance of Turbine “alve
Testing and/or required load reduction, and during transient conditions
while attermpting to maintain S-’G ressure above MSIS pretrips and
Feload Ground Rules limits. | 4101727
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 059 AK2.01
Importance Rating 2.7

Accidental Liquid Radwaste Release: Knowledge of the interrelations between the accidental liquid Radwaste release and
the following: Radioactive liquid monitors

Proposed Question: Common 61

Given the following condition:
e The Preheater for 2/3E-354, Gas Stripper has developed a leak.
Which ONE (1) of the following Radiation Monitors would be the first to detect this leakage?
A. RE-7812, Radwaste Condensate Return Radiation Monitor.

B. RE-7819, Component Cooling Water Non-Critical Loop Radiation Monitor.
C. RE-7813, Liquid Waste Discharge Radiation Monitor.

D. RE-7870, Condenser Air Ejector Wide Range Radiation Monitor.

Proposed Answer: A

Explanation:

A. Correct. Although RE-7870 & RE-7813 could eventually detect the leakage (and RE-7819 if a leak
were to occur in this location) this is the first monitor to sense the outflow.

B. Incorrect. Plausible because the Sample Cooler for the Radwaste Condensate Return Radiation
Monitor is cooled by CCW via the Non-Critical Loop, however, a leak would need to develop in that
Sample Cooler in order for this detector to sense the leak.

C. Incorrect. Plausible because Condensate Return from the Gas Strippers can be directed to the
Miscellaneous Test Tank which would then be released past Radiation Monitor RE-7813, however,
it is not the first detector in the flowpath.

D. Incorrect. Plausible because Condensate Return from the Gas Strippers can be directed to the
Main Condenser which would then be released past Radiation Monitor RE-7870, however, it is not
the first detector in the flowpath.

Technical Reference(s) SD-S023-650, Figures 1 & 2 Attached w/ Revision # See
SD-S023-690, Figures 8, 11, 12, & 13 Comments / Reference

Proposed references to be provided during examination: None

Page 53 of 121 Rev 0



ES-401 RO Written Exam Worksheet Form ES-401-5

Learning Objective: ANALYZE normal and abnormal operations of the Radiation Monitoring
103331 /103328 System.

EXPLAIN the interfaces between the Radiation Monitoring System and
other plant systems.

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

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 55.41 11
55.43

Page 54 of 121 Rev 0



ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-650, Figure 1 Revision # 12
ATNMOSPHERE
FRCM GAS
VENT STRIFPFPER 23E-254
FROM GAS
F RO SILEMCER
NUCLEAR e STRIFFER 2/3E-355
SERVIGE WATER RyWB ROOF Ef EE“D’:E;{EETTEEM DRAINS
SYSTEM : b
:l: Hu.L 7548 L18?<* CF‘,\E1 >!_18I3
PENATETO %_h E I i
AL-575 ) LB, e e S — - .
x 75 45 PAREL ' :
PhTETE 28028 ;
i i ) 1
-2t Py TRy R ;
Ty lgery) | sty : b I
L7564 by N . P

FANANANYANYAY .
A .Jm {Jcmj (ll_\- /T:le

A DA AN |

CONDENSATE RETURN J 7530/ \zsay/ @43 7547
TANK 2/3T-210 | | \r

FrtTaat

CONDENSATE
RETURN TANK
PUMP 2/3P-456

hALl-235
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Comments / Reference: From SD-S0O23-690, Figure 13

187

186

Fut?aal

PV-7545 15 PARTIALLY :
OPEN TO ACHIEVE {2 \/
25 TO 5 gpm THRU RE-7S12

Fut 7546

2

MOMN-CRITICAL -

RsLYRCHYRIC
et RO @

SUPPLY

A

L&Y

Revision # 11

fﬁl_u?:“

H- 756 HYWA 761 74

Hw:FE17H

-8 - v
SAMPLE | Qﬁf\,‘ Z
COOLER ; 312
ABANDOMNED  px-7R45 ; ] b L 0002
IN PLAGE ! ;
_" r/_F?" Fisly  REY TO
754/ >4 Ol—'@};’b'@w_'c}"" MISCELLANEQUS
hLI-001 hill-050 M-100 MLE31S Mlll-316 WASTE TAMK.
203T-063
MO NOMN-CRITICAL
LOOP GO
RETURN

ha L1203

TOLUMITZ
Pl I+

had L2 06

TOUMT 3
T

COMDEMSER COMDEMSER

RESOLURCES:
40131E
401620
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Comments / Reference: From SD-S023-650, Figure 2

Revision # 12

CCW
MOM-CRITICAL
LOoOP RETURM

I T

—etif

TOWASTE GAS

. SURGE TANK
MU-OED Tv7551 MI-194 237102
FROM GAS
STRIPPER
203E 353 MWL -193
Ty-7557
‘rl# |AA
¥V |cas .
(VAVAVAVAVAYAYA STRIPPER CONDENSATE
TAYAYA ¥, I
LA ; COLUMN RETURM Tank T
2/3T-210

T
@ o 90% '-'13’

L.

— PREHEATER REGENERATOR
@@
L-125

TO
GAS STRIPPER HOTWELL ) @ CONDENSATE
Py s T =P CETURN TanK

. . | @@O 23720
Page 57 of 121 Rev 0




ES-401 RO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-690, Figure 11

Revision # 16

FROM

COMPONENTS -
BEING COOLED

TO CCW

PUMPS
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Comments / Reference: From SD-S023-690, Figure 12

Revision # 16

FROM RADWASTE

SECONDARY TANK T-057 —[}(]—..-

FUMP P-170 D ISCHARGE
hil- 125

FROM RADWASTE

SECONDARY TANK T-058 —H—...

FUMF P-171 DISCHARGE ML 122

TO RADUWASTE SEC ONDARY IX ..‘_N_
FILTER F-013 OUTLET HEADER

TO BORIC ACID CONCENTATOR
FEED FILTER

b0

|'|.|1U-1I32I

FROM RADWASTE

PRIMARY TANKS T-065065 —H—--

FUMF P-162 DISCHARGE ML 144

I'u1U-'1E|3H

FROM RADWASTE

PRIMARY TANKS T-067.063 —N—.-

FUMF P-162 DISCHARGE ML 142

X ,“-\._4'

FROMHNUCLEAR SERVICE
WATER SSTEM

FOR POST RELEASE
SYSTEMFLUSH

FR OM PR IMARY
FLAMT MaKE UF
WATER SSTEM
DISCHARGE

- 131

FROM MISC W ASTE EVAP

CONDENDATE MONITOR —r\l—--

TANKS T-075076

FROM MISCWASTE EVAP

CONDEMNDATE MONITOR _...

TAMEKS T-075/076 BEYPASS

AP
TEg3

CLOSE ON
HI RAD OR
RM FAILURE

hdll-280 HW- 7642 hil)-2381
CR-61
CLOSE ON I
HI RAD OR
RM FAILURE
Ll -452 HW- 754 hlJ-453
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Comments / Reference: From SD-S023-690, Figure 8

Revision # 16
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&

Y I

FARTICULATE MONITOR

mu-212

A1 B

ATWOSFHERE
|
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 067 AA2.05
Importance Rating 3.2

Plant Fire on Site: Ability to determine and interpret the following as they apply to the Plant Fire on Site: Ventilation alignment
necessary to secure affected area

Proposed Question: Common 62

Given the following condition with Unit 2 in MODE 1:
e Annunciator 60A44 - COMPUTER ROOM SMOKE DETECTED is in alarm.
Which ONE (1) of the following describes the response to this alarm?

At Control Room Panel 2L-154, ensure the Smoke Exhaust Dampers between the Computer
Room and the Control Room align to...

A. exhaust smoke from the Computer Room and that the Smoke Exhaust Fan is
running.

B. isolate the Computer Room.
C. exhaust smoke from the Control Room and that the Smoke Exhaust Fan is running.

D. isolate the Control Room.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because it could be thought that the Smoke Exhaust Dampers would align to
either the Control Room or Computer Room.

. Correct. This is the correct response given the condition listed.

B

C. Incorrect. Plausible because it could be thought that the Smoke Exhaust Dampers would align to
exhaust any smoke in the Control Room that might have escaped the Computer Room. This action
would occur if the Control Room Smoke Detector alarmed.

D. Incorrect. Plausible because it could be thought that the Smoke Exhaust Dampers would align to
isolate the Control Room from the source of smoke.

Technical Reference(s) SD-S023-624, Page 10 Attached w/ Revision # See
S023-15-60.A2, 60A44 Comments / Reference
S023-15-60.B, 60B18

Proposed references to be provided during examination: None
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Learning Objective: EXPLAIN the interfaces between the Fire Protection System and other
73024 / 73027 plant systems.
ANALYZE normal and abnormal operations of the Fire Protection System.
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7,8
55.43

Page 62 of 121 Rev 0



ES-401

RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From SD-S023-624, Page 10 Revision # 1

CONTROL ROOM COMPLEX VENTILATION SYSTEM

2.1.3 General Control Scheme (Continued)

O NORMALYEMTILATION {Continued)

1.8

B

The Computer Room Recinculation Units and the two air distibution
fans are nomnally running continuousky. A Temperature Controller
(TC) in each computer room controls discharge temperature from the
recircul ation unit by positioning a chilled water, three-way wake that
controls the flow of chilled water through two-thirds of the unit's cooling
coil, and a solenoid valve that controls flow through the other one-thind
of the cooling coil. The TC also controls a heater in the humidifier to
increase temperature. A maoisture controller controls area humidity by
controlling a humidifier and the chilled water solenoid valve in each
LInit.

The Guard Room Unit has a local adjustable Ternperature Cortroller
to control unit capacity.

2 5EMOKE MODE

2.1

22

2.3

If the Control Room complex smoke detector (DCH-9718) senses
smoke, the smoke damper in the recirculation header shuts, the
outside air smoke darnper opens and the Smoke Exhaust Fan starts if
outiet dampers for the fan are open.

Each computer room has two smoke detectors . If detector DCH-8713
detects smoke, it shuts "B" train dampers HV-97154 B, C and D
(HY-9719 A and B - Unit 3}, if they are in normal. Detector DCH-9734
detecting smoke, shuts "A" train dampers HYV-9734A, B and C
(HY-97344, B, C and D - Unit 3), if they are innormal.

A Halon system actuation signal from the Halon Fire Protection
System (see SD-5023-390), closes all the cormputer ram smoke
isolation dampers, regardless of control switch position.
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Comments / Reference: From S0O23-15-60.A2, 60A44 Revision # 14
MUCLEAR ORGANIZATION ALARM RESPOMSE IMSTRUCTION 5023-15-60.A2
UNMITS 2 AND 3 REWISION 14 PAGE 51 OF 101

ATTACHMENT 2

60A44 COMPUTER ROOM SMOKE DETECTED

APPLICABILITY PRIORITY REFLASH ASSOCTATED WINDOWS
Mades ALL AMBER YES GlAlG
INITIATING HOUMN MAME SETPOINT | YALIDATION | PCS ID LIMNE # |
DEVICE ITHSTRUMENT uzfu3
2(3)10CH-9715 [Control Building MOMNE MOME DH-9715 | 217271740
Computer Room A/C 217371741

Izolation Smoke Detector
Controller High

2(3)DCH-9734 |Control Buildin HOME DH-9734
Computer Koom AfC
Isolation smoke Detector
Controller High

1.0 REQUIRED ACTIONS:

1.1 At the affected Unit, perform the Tollowing actions:
1.1.1 At Panel 2L-154, EMNSURE CLOSED the Tollowing Dampers.

& ZHV-9715A, Control Room Computer Room A/C Isolation
Damper

& ZHV-9715B, Control Room Computer Room A/C Isolation
Damper

& PHV-9716C, Control Room Computer Room AJC Isolation
Damper

® ZHV-97150, Control Room Computer Room AJC Isolation
Damper

® PFHV-9734A, Control Room Computer Room AJC Isolation
Damper

® ZHV-9734B, Control Room Computer Room ASC Isolation
Damper

& ZHV-9734C, Control Room Computer Room A/C Isolation
Damper
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Form ES-

401-5

Comments / Reference: From S023-15-60.B, 60B18

Revision # 16-1

MUCLEAR ORGAMIZATION ALARM RESPONSE INSTRLUCTION =C23-15-60.B
UNITS 2 AND 3 REMSION 16 EC 16-1 FPAGE B4 OF &7
ATTACHMENT 2

60B18 CONTROL ROOM SMOKE DETECTED

APPLICABILITY PRIORITY | REFLASH | ASSOCIATED YVANDOWS

Modes ALL AMEBER P, B1A15
INITIATING NOUN NAME SETPOINT | VALIDATION | PCSID | LINK#
DEVICE INSTRUMENT uz
23R4 1] 2/3B1-28, 2/5MA035 Smoke | NOMNE MOMNE MOME 2229
Exhaust Fan Autostart Relay

1.0 REQUIRED ACTIONS:

1.1 Inspect Contral Roorn 30 foot elevation to find the source of alarm.

12 At 20154 WERIFY the fallowing:

1.21 2fAMA035, Contral Room Srmoke Exhaust Fan running.
122 2EHST18E, and 28HWS718C, Smoke Dampers Open.
1.23 2AEHW-E7 184, Smoke Damper Closed.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # A13 AK3.4
Importance Rating 3.1

Natural Circulation: Knowledge of the reasons for the following responses as they apply to the Natural Circulation
Operations: RO or SRO function within the control room team as appropriate to the assigned position, in such a way that
procedures are adhered to and the limitations in the facility license and amendments are not violated

Proposed Question: Common 63

Given the following conditions:

e Unit 2 has experienced a Steam Generator Tube Rupture on E088.
¢ All Reactor Coolant Pumps are secured due to a Loss of Offsite Power.

e Steam Generator E088 has been isolated per SO23-12-11, EOI Supporting
Attachments, Attachment 27, SGTR Actions.

e Cooldown to Shutdown Cooling is required and the following parameters exist:
e Pressurizer level is 5% and rising.
e Reactor Coolant System pressure is 1200 psia.
e Core Exit Saturation Margin is 21°F and rising.
e Steam Generator E088 narrow range level is 45% and stable.
e All ESFAS actuations occurred as designed.

Which ONE (1) of the following is required and the reason for this action?

A. Establish and maintain Pressurizer level at greater than or equal to 40% during
cooldown to ensure adequate SHUTDOWN MARGIN.

B. Limit initial cooldown rates to 35-40°F per hour to optimize Natural Circulation flow
in both loops.

C. Immediately reduce pressure using Auxiliary Spray to less than 1100 psia to
prevent lifting Main Steam Safety Valves when E088 fills solid.

D. Throttle Safety Injection flow to prevent a Pressurized Thermal Shock condition with
the ruptured Steam Generator isolated.

Proposed Answer: B
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Explanation:

A

Incorrect. Plausible because it could be thought that this strategy is required for Natural Circulation
cooldown, however, this is the strategy for a Natural Circulation cooldown during a Control Room
Evacuation.

. Correct. This strategy is required for Natural Circulation cooldown as identified in SO23-12-11,

Attachment 3, Step 1g Note.

Incorrect. Plausible because for an uncontrolled increase in the isolated SG level this action would
be directed, however, this pressure is not low enough to keep a Main Steam Safety Valve from
lifting. The first MSSV lifts at 1105 psig.

Incorrect. Plausible because with the SG isolated RCS conditions are recovering and it could be
thought that throttle conditions had been established and actions to prevent PTS conditions are
warranted.

Technical Reference(s) S023-12-11, Attachment 27, Step 7 Caution Attached w/ Revision # See

S023-13-2, Attachment 16, Step 1 Note Comments / Reference
S023-12-11, Attachment 3, Step 1d Caution
S023-12-11, Attachment 3, Step 1g Note

Proposed references to be provided during examination: None

Learning Objective: EXPLAIN how each of the following can affect single-phase natural

53298 circulation: Primary-to-secondary heat transfer rate.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10

55.43
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Form ES-401-5

Comments / Reference: From S0O23-12-11, Attachment 27, Step 7 Caution Revision # 6
MUCLEAR ORGAMI ZATION EMERGEMCY OPERATING INSTRUCTION S023-12-11 552
UMITS 2 AMD 3 REVISION B PASE 261 OF 278

ATTAZHMENT 27
ECQI SUPPORTING ATTACHMENMTS

SGTR ACTIONS

ACTION/EXPECTED RESPONSE FESPOMSE MOT OBETAINED

7 INITIATE Lowering PZR Pressure:

NOTE

G pressure or 3G level is not rising.

=GTR depressurization strategy should be to reduce HCS pressure while maintaining RCP
MPEHTerequirements. This should continue until RCS pressure is within 50 P31 of the ruptured

CAUTION

backflow unless backflow is intended.

Keeping RCS pressure higher than 3/5 pressure is preferred to minimize RCS dilution due to

CAUTION

stopping RCPs should be evaluated.

IF uncontrolled 5/ level rise is accurring, THEN reducing RCS pressure ta lessthan 1000 PS1A
takes priority ower maintaining RCP MPSH or 20°F Core Exit Saturation Margin. In this case
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Comments / Reference: From S023-13-2, Attachment 16, Step 1 Note

Revision # 11

NUCLEAR ORGAMIZATION ABMORMAL OPERATING IMSTRUCTION
UMITS 2 AND 3 REWISION 11
ATTACHMENT 16

NATURAL CIRCULATION COOLDOWN GUIDELINES

REFERENCE USE

UNIT

S023-13-2
PAGE 116 OF 227

PERF. BY
INITIALS

NOTE

Charging makeup water sources as specified in Section 1.0:

® 25.15% AK/K when =200°F
& =24.0% AKSK when <200°F (AR 080100439)

Shutdown Margin will be ensured to be above the following Timits b
maintaining PZR actual (corrected) Tevel greater than 40% with the

1.0  During the plant cooldown operate the RCS makeup sources,

a5 follows:

1.1 When the first BAMU Tank reaches 20% level, then Coordinate
with the Primary Operator to transfer Charging Pump suction

to the to the RWST(s).
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Comments / Reference: From S0O23-12-11, Attachment 3, Step 1d Caution Revision # 6

NUCLEAR ORGANIZATION EMERGENMCY OPERATING INSTRUCTION 3023-12-11 1552
LIMITS2 AMD 3 REVISION B PASE B9 OF 278
ATTACHMENT 3

EOI SUPPORTING ATTACHMENTS

COOLDOWN f DEPRESSURIZATION
ACTIONEXPECTED RESPONSE EESPOMNSE MOT DETAINED

1 INITIATE RCS Cooldown and
Depressurization: (Continued)

NOTE

Tech. Spec. Shutdown Margin may not be met during an ESDE. Freguent ronitaring of Reactor
Power and SUR during coaldown is desired.

d. YERIFY adequate Shutdown Margin: d.
17 Boration in progress 17 ESTABLIZH Boration
— at greater than ar equal to — at greaterthan or equal to 40 GPMW
40 GPW

OR

21 MAINTAIMN Shutdown Margin within limits:
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Comments / Reference: From S0O23-12-11, Attachment 3, Step 1g Note Revision # 6
MUCLEAR ORGAMIZATION EMERGENMCY OPERATIMNG INSTRUCTION S023-12-11 1852
LIMITS 2 AMD 3 REYISION B PAGE 92 OF 278

ATTACHMEMT 3

ECI SUPPORETING ATTACHMEMNTS

COOLDOWN I DEPRESSURIZATION

ACTIONELPECTED RESPOMNSE RESPOMSE MOT OBTAINED

1 INITIATE BCS Cooldown and
Depressurization: (Continued)

NOTE

10-20°FHR should be used.

IF Matural Circulation conditions exist and an Asymmetric Caoldown must be performed, THEN
slower RCS cooldown rates are needed to maintain RCS flow in both loops. Mormally a guideline
rate of 35-40°FHR may be established initially, then slowly increased further provided Te AT
does not continuously diverge. For low decay heat conditions, an initial guideline rate of

NOTE

otorage Tanks are available.

RCS coaldown rate determination should consider Condensate [nventary per Attachment 16,
DETERMINE TIME UNTIL SHUTDOWWN COOLING REQUIRED, f no Demineralized YWater

g. DETERMIME and RECORD desired RCS
cooldown band an Figure 2;
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # A16 AA11
Importance Rating 3.4

Excess RCS Leakage: Ability to operate and monitor the following as they apply to the Excess RCS Leakage: Components,
and functions of control and safety systems, including instrumentation, signals, interlocks, failure modes, and automatic and
manual features

Proposed Question: Common 64

Given the following conditions on Unit 2:

e The following Annunciators are in alarm:
e 57C43 - RCS LEAKAGE ABNORMAL/RECIRC SYS VLV.
e 56A56 - CONTAINMENT SUMP LEVEL HI.

Which ONE (1) of the following statements identifies the operation of the Containment Sump
Pumps?

A. One Containment Sump Pump is running and will AUTO Stop on low level or
SIAS/CIAS actuation.

B. A Containment Sump Pump will AUTO start when level reaches the HI HI alarm
and will AUTO Stop on low level or SIAS/CIAS actuation.

C. The Containment Sump Pumps will AUTO start when both Discharge Line Isolation
Valves are opened and will AUTO Stop on low level.

D. The Containment Sump Pumps must be started manually after opening both
discharge valves and will AUTO Stop on low level.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because the pumps automatically stop on low level and it could be thought that
the pumps would start on a high level alarm.

B. Incorrect. Plausible because the pumps automatically stop on low level and it could be thought that
the pumps would start on hi-hi level alarm.

C. Incorrect. Plausible because the pumps automatically stop on low level, however, the pumps must
be manually started.

D. Correct. There are no auto start features and the valves must be open to start the pumps. The
pumps automatically stop on low level.
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Technical Reference(s)

RO Written Exam Worksheet Form ES-401-5

SD-S023-670, Page 8 Attached w/ Revision # See

S023-2-16, Step 6.19.3 Comments / Reference

S023-15-57.C, 57C43

S023-15-56.A, 56A56 and 56A55

Proposed references to be provided during examination: None

Learning Objective:
81446 / 81448

Question Source:

Question History:

Question Cognitive Level:

10 CFR Part 55 Content:

DESCRIBE the configuration and operational characteristics of
Containment System components.

ANALYZE normal and abnormal operations of the Containment System.

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

Last NRC Exam

Memory or Fundamental Knowledge X
Comprehension or Analysis

5541 7,9
55.43
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Comments / Reference: From SD-S023-670, Page 8 Revision # 10
MUCLEAR ORGAMIZATION SYSTEM DESCRIPTION SD-5023-670
UMITS 2 AMD 3 REWISION 10 PAGE 8 OF 48

2.0 DESCRIPTION (Continued)

2.2.3 Containment Hormal Sump and Pumps, 2{3)P-007 & 003 (see Figure 1)

FUMP TYPE: Yertical, centrifugal, single stage
PRIME MOVER: 480 VAC, 3 phase, 3 HP, 1800 RPM
DESIGH HEAD: 34 ft.
DESIGH MPSH: 11 ft.
DESIGH FLOW: D gpm
BEARING LUBRICATION: Muclear Service Water, 1-3 gpm
SUMP: ELEVATIOM: 17 ft. 6 in.
DIMENSTON: 4.6 ft. 2 4.6 ft. x 6.0 ft. deep
CAPACITY.: ~000 gals.
INTERLOCKS: SIAVHV-5203 & hE04

.1 The Containment Mormal Sump and Pumps are located in the
Containment inside the bio-shield and collect equipnment and floor
drainage from Containment.

.1.1 The pump discharge is directed to the Radwaste Sump.

.2 The Containment Sump Pumps are operated manually from handswitches
in the Control Room Panel, Z(3JCR-56. The Containment Sump
Pumpls) will auto stop on a Sump Tevel of <18" from 2(3)LCHL-5801.

.3 The Containment Mormal Sump i35 eguipped with a level transmitter
which provides sump level indication in the Control Room.

.3.1 Two redundant channel Tevel transmitters send separate signals
to the Control Room for post-Loss of Coolant Accident (LOCA)
Tevel indication and recording.

.3.2 The sump Tewel signal from the 'B' Train Level Transmitter,
Z(3)LT-hAR3-2, also inputs to the "Plant Monitoring System"
(PM5] and the "Critical Functions Maonitoring System" [CFMS).
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Comments / Reference: From S0O23-2-16, Step 6.19.3 Revision # 23
MLUCLEAR ORGAMIZATION OPERATING INSTRUCTION S023-2-16
LMITS 2 ANMD 3 RE1SI0M 23 PAGE 42 OF 168

B0  PROCEDURE (Continued)

B.19.3 Intiate pumping Containment Surmp to the Radwaste Sump, as
follows:
A Obtain the Radwaste Operator's concurrence to pump to
the Radwaste Sump. (See Attachment 34) |
2 OPEM HY-5803, Sump Pump Containment lsolation Wak e, |
3 CPEN HY-5804 , Zump Pump Containment Isalation Wakve. N
A QOPEMN HY-7911, Muclear Service Water to Containment. |
A START the Containment Sump Pumps. (One or bath) 1
[ MP-007 (HS-5801A) ] MP-008 {H=58018)
B YERIFY receipt of 55445 (562446, CONTAIMMENT SUIMP
FLMP PODY (PODE) RUMMING , annunciatar. ||
B.19.4 Wwhen desired Containment Sump level is reached:
A STOP the running Containment Surp Purnp(s). |

[ MP-007 (HS56014) [ MP-D0B (HS-5801E)

Z WERIFY BBA45 (BEALE), COMTAIMNMENT SURMP PUNP POOY
(PO0Z) RLIMMIMG, annunciatar resets, |

3 CLOSE HY-7911, Muclear Service Water to
Containment. (MAAIf being maintained open per

S23-5-1.8 for outage support) 1
A CLOSE HY-5803, Sump Pump Containment |salation Yake. 1
5 CLOSE H-5804, Surmp Purmp Containment |solation Yak e, |
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Comments / Reference: From S023-15-57.C, 57C43 Revision # 18
MUCLEAR ORGAN ZATION ALARM RESPOMNSE INSTRUCTICN SO3-158-57.C
UMITS Z AMD 3 REWSION 18 PAGE 94 OF 143
ATTACHMENT 2
67C43 RCS LEAKAGE ABNORMAL/RECIRC SY3S VW MISALIGNED
APPLICABILITY FRIORITY | REFLASH | ASSOCIATED WANDOWS
hlodes ALL AMBER YES 710,67 C20
[MITIATIMNG MOLIR MAME SETFOINT SALIDATION FCSID LIM #
DEVICE INSTRUMENT L2013
[1] Containment Surmp | 1 GPMW or C KFCSTCHG | MOME 208205
In Leakage 0.5 GPM increase | [2]
RCOT In Leakage 5 GPM C KFROTCHG
[£]
Containment Mot fully Clased | 2(3)HZ5502-2 | ZL9502-2
Emergency Sump with no RAS 2FH=59303-1 | £19303-1
Walves 2(3H=Y304-2 | ZL9504-2
2(AHZ9305-1 | 2193051
oafety Injection and | Mot fully Opened | 2(3)H=59306-1 | ZHY306-1
Containment Spray | with no RAS 2AHSS307-1 | ZH9307-1
Mini-Flow “alves 2ANHZD347-2 | IHI347-2
2(F3HS9348-2 | IHI345-2
48% Power Failure AR AR MOME
on LO96
PA, hlain Caontainment Closedwhen in C_Z199502 2]
Furge Valves Midloop COZLA9511  [2]
10  REQUIRED ACTIONS:
1. "Reactor Coolant Pressure Boundary” is initiate d by a high flow rate from one
or mare of the narmal inputs to the Reactor Coolant Oran Tank,
NOTES:
2. "Unidentified Leakage Abnormal” is initiated by a high flow rate into the
Marrmal Containment Surmp.

1.1
12
13

Check CFMS Page 122 to determine the source of this alarm.

Check PCS message logs for cause of this alarm.

then no response is necessary.

[1] Alarmis CFMS generated.

[2]  PCSPaint 1D (AR 061001335)

If alarm i= due ta draining a component to the Containment Sump during an outage,
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Comments / Reference: From S023-15-56.A, 56A56 Revision # 7
MLUCLEAR QORGAMIZATICN ALARM RESPOMNSE INSTRUCTION SOE3E-15-56.4

LIMITS 2 AMD 3

56A566 CONTAINMENT SUMP LEVEL HI

REYISION 7
ATTAZHMENT 2

PAGE 107 OF 113

APPLICABILITY FRIORITY | REFLASH | ASSOCIATED WANDOWWS
hlodes ALL WWHITE P2, aBAR5
[MITIATING MOLIN MARME SETROINT | SALIDATION | PCSID | LINK#
DEVICE NSTRUMENT L2003
2(FILCHL-A801 | Containment Sump Level | 4'0" 1] 2(3)LR-5853 MOME | 4364483
Contral CFMS Page 122

1.0 REQUIRED ACTIONS:

1.1 Froceed to Section 2.0.

20 CORRBECTIVE ACTIONS:

SPECIFIC CAUSES

SPECIHC CORRECTIVE ACTIONS

21 Mormal Inleakage

22 Sudden Excessive Inleakage

2.1

22

Wlonitar 2(31LRE-5853, Containment Sump
Recorder and/or CFMS Page 122 for indication
of sudden or unexplained changes in rate of level

change ar flaw.

211 [fCFMS Delta Flow is =1 gprm, then
perform S023-3-3.37, Reactor Coolant
Systermn Wyater Inventory Balance.

2.1.2 [ CFMS 24 hour or 30 minute average is

=1 gpm, then Motify
Maintenance Engineearing.

213 [fleakageis determined to be narmal,
then Pump the Caontainment Sump per
o3-2-16, Section for Pumping the

Containment Marmal Sump.

Atternpt to ldentify the source of the inleakage.

221 Motify Chemistry to sample the
Containment Sump for Boron, Mitrates,

Hydrazine, and Amines.

[1] The 41" setpoint corresponds to BB.A% on 2(3)L1-583% (CR-56), and 148" on 2(3)LI-5853-1
and 2(3)LI-5853-2 (CR-57)
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Comments / Reference: From S023-15-56.A, 56A55 Revision # 7
NMUCLEAR ORGAMNIZATION ALARM RESPONSE INSTRLUCTIOMN SC023-15-95 .4
UMITS 2 AND 3 REASION 7 PAGE 105 OF 113
ATTACHMENT 2

H6ALD CONTAINMENT SUMP LEVEL HI-HI

APPLICABILITY PRIORITY | FEFLASH ASS0OCIATED WANDOWS
Modes ALL ANBER M, MOME
[MITIATING MO MAME SETPOINT | WaALIDATION | PCSID | LIMK#
DEVICE IMNSTRLUMENT 203
2(NLEHH-5800 | Containment Surmp HI-HL {50 1] 2(NLR-5853  |NOMNE | 4354462
Lewvel

1.0 REQUIBED ACTIONS:

1.1 Proceed to Section 2.0.
2.0 CORRECTIWE ACTIONS:

SPECIFIC CAUSES SPECIFIC CORRECTIVE ACTIONS

2.1 Containment Sump Inleakage |21 Purmp the Containment Sump per
ol023-2-16, Section for Purmping the
Containment Mormal Sump.

211 Werify HIHI level alarm resets.

212 [fthe frequency of pumping the
Containment Sump hasincreased, then
monitar the Containment Sump Recorder
2(31LR-5853 andfar CFMS on a more
frequent basis and coordinate with
Chermistry to identify the source
of inleakage.

3.0 ASS0OCIATED RESPOMSES:

a1 Motify the CRZ/5M and the STAfa review Tech. Specs. LCO 3,413, LCO 3.4.14,
and intiate an EDMR/LCOAR, as required.

32 Motify the CRZ/SM and the STA to review the EPIPs and S0123-0-A7  and perform
notifications as required.

[1] The 50" setpoint corresponds to 82% on 2(3)L1-5839 (CR-56), and 15'6" on 2(3)L-5853-1
and 2(NLIAB63-2 (CR-57)
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 2
K/IA # 068 AA1.28
Importance Rating 3.8

Control Room Evacuation: Ability to operate and / or monitor the following as they apply to the Control Room Evacuation:
PZR level control and pressure control

Proposed Question: Common 65

Given the following conditions:

e A fire has resulted in implementation of SO23-13-2, Shutdown from Outside the
Control Room.

e The subsequent actions are being performed.

Which of the following represents the corrected Pressurizer Level control band that must be
maintained and the basis for maintaining this band?

A. 10 to 70%. Ensures that a steam bubble is maintained in the Pressurizer.
B. 30 to 70%. Wide enough operating band to minimize Charging Pump cycling.
C. 30 to 50%. Ensures Pressurizer level is above the heater LO-LO level cut-off.

D. 40 to 50%. Ensures that adequate SHUTDOWN MARGIN is maintained.

Proposed Answer: D
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Explanation:

A

B.

C.

D.

Incorrect. Plausible because this is the initial acceptance criteria prior to establishing the desired
band of 40-50%.

Incorrect. Plausible because it could be thought that this band would allow Heater operation and
minimize Charging Pump operation.

Incorrect. Plausible because the high end of the band is correct and it could be thought that the
low end of 30% represented adequate level for heater operation.

Correct. This is the desired level band and > 40% is for adequate SDM.

Technical Reference(s) S023-13-2, Step 4.10.5 Attached w/ Revision # See

S023-13-2, Step 4.12 Note Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: As the RO, describe: The basis for each step, note and caution- per the
56667 applicable sections and attachments of the Shutdown from Outside the

Control Room procedure, SO23-13-2.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10

55.43

Page 80 of 121 Rev 0



ES-401 RO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-13-2, Step 4.10.5 Revision # 11
HUCLEAR ORGAMIZATION ABNORMAL OPERATING INSTRUCTION S023-13-2
UMITS 2 AMD 3 REVISION 11 PAGE 7 OF 227
4.0 SUBSEQUEMT OPERATOR ACTIONS (Continued) PERF. BY |
INITIALS
NOTES
1. Due to design criteria, PZR Tewel monitoring location is dictated

by the type of shutdown event. (Ref. 5.2.2)

2. If a seismic evenrt has occurred, then PZR level monitoring must be
done at the EWSD (L-042).

3. If a fire event has occurred, then PZR Tevel monitoring must be
daorne at the EPPM (L-411).
4.10.5 Ensure Pressurizer actual [corrected) Tevel ds
between 10% and 70%, and trending to between
40% and 50%: (Ref. 5.2.%)
.1 Direct the 21/31 to coordinate with the 22/32
ahd control PZR level by operating Charging
Pumips using the Auxiliary Control Switches.

Comments / Reference: From S023-13-2, Step 4.12 Note Revision # 11
MUCLEAR ORGAMIZATION AENORMAL OPERATIMWG INSTRUCTIOM 5023-13-2
UNITS 2 AMD 3 REVISION 11 PAGE 9 OF ZZ7
4.0 SUESEQUENT OPERATOR ACTIONS (Continued) PERF. BY

INITIALS

NOTE

Shutdown Margin will be ensured to be above the following limits by
maintaining PZR actual (corrected) level greater than 40% with the
Charging makeup water sources as specified in the following step:

® =515 AK/K when =200°F

® :4.0% AK/K when =200°F (AR 080100439
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 1
K/IA # G2.1.21
Importance Rating 3.5

Conduct of Operations: Ability to verify the controlled procedure copy
Proposed Question: Common 66

Which ONE (1) of the following activities does NOT require verification that the procedure is
the most current revision?

Performing...
A. an evolution in the Main Control Room with a yellow copy of the procedure.

B. an evolution at the FFCPD Control Room with a field controlled copy of the
procedure.

C. afrequently performed evolution in the Main Control Room with a laminated copy of
the procedure.

D. an evolution at the FFCPD Control Room with a multiple use procedure in a plastic
jacket.

Proposed Answer: A

Explanation:
A. Correct. This type of procedure is considered a controlled document.

B. Incorrect. Plausible because it could be thought that these types of procedure copies were
controlled documents.

C. Incorrect. Plausible because it could be thought that these types of procedure copies were
controlled documents.

D. Incorrect. Plausible because it could be thought that these types of procedure copies were
controlled documents.

Technical Reference(s) S0123-0-A3, Section 6.3 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: STATE the guidelines for procedure use during normal operations

55120 including: "Procedure-In-Use" file per Operation's Administrative
Procedures.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10
55.43

Comments / Reference: From SO123-0-A3, Section 6.3 Revision # 8
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MUCLEAR ORGAMNIZATION COPERATIONS DM SION PROCEDURE S0123-0-A3
UMITS 1,2 AND 3 REWZION G FPAGER OF 35

6.0 PROCEDURE (Continued)
5.3 User Controlled and Field Controlled Documents

6.3.1 Operations has classified the following types of procedures and
activities as User- Controlled documents per S0O123-\-0.9:

® Frocedure pages that are posted locally at plant locations. These
are printed on buff (yellow) colored paper and stamped
"OPERATIONS USER CONMTROLLED DOCUMENT."

® Frocedure steps and activties performed on Hand-held computers

N Fosted procedure pages and hand-held computer stepsfactivities are
maintained up-to-date with COM controlled procedures by the
Operations Procedure Group. Consequently, field verification that these
docurnents are up-to-date is not reguired.

2 Posted procedure page locations are identified in PRO-16, Posted Lser
Controlled and Field Controlled Procedures,

B3 Operations has Field Controlled procedures located inthe FFCPD
Control Rooms, and HFMUD Control Room.

N Field Contralled procedures are ensured to be up-to-date with CDM
controlled procedures by the Ciperator prior to use.

2 Field Contralled procedures are copies of controlled documents which
are laminated or placed inside plastic jackets to allow multiple use.

3 Authorized Field Controlled procedures for the FFCPD and HFMUD
Control Rooms are identified in PRO-16, Posted User Controlled and
Field Controlled Procedures.

B.3.3 Operators in the Main Control Hoom may maintain high use pracedure
oections in plastic jackets ar laminated "hard cards” far convenience.

A Control Roorn jacketed or laminated procedures are ensured to be
up-to-date with COM controlled procedures by the Operator priar to use.
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 1
K/IA # G21.15
Importance Rating 2.7

Conduct of Operations: Knowledge of administrative requirements for temporary management directives, such as standing
orders, night orders, Operations memos, etc.

Proposed Question: Common 67

Given the following conditions:

e S023-3-3.19, 4 kV Emergency Bus Transfer Test, Attachment 5, SSD Second Point of
Control Tests - 2G002 Output Breaker 2A0413 is in progress.

e 2G002 Breaker 2A0413 fails to close when operated at the Train A Second Point of
Control, 2A040.

Which ONE (1) of the following is the first person that needs to be notified about the breaker
failure?

A. Shift Manager.

B. Operations Manager.
C. Cognizant System Engineer.

D. SRO Operations Supervisor.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because the Shift Manager is concerned especially if it affected component
OPERABILITY, however, it is the SRO Operations Supervisor that is responsible per SO23-3-3.

B. Incorrect. Plausible because at some point the Operations Manager would be informed, however,
it is the SRO Operations Supervisor that is responsible per SO23-3-3.

C. Incorrect. Plausible because at some point this individual would be informed, however, it is the
SRO Operations Supervisor that is responsible per SO23-3-3.

D. Correct. As defined in SO23-3-3, Operations Surveillance Program Requirements.

Technical Reference(s) S023-3-3, Steps 6.1.5 and 6.5.1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective: Given a plant situation involving the performance of a surveillance test,
55161 DETERMINE if administrative requirements for surveillances have been
met and what corrective action, if any, is required.

Question Source: Bank # 127272
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10
55.43
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Comments / Reference: From S0O23-3-3, Step 6.1.5 and 6.5.1 Revision # 12
MUCLEAR ORGAMIZATION SURVEILLANCE OPERATIMG IMSTRUCTIONM 5023-3-3
ONITS 2 AND 3 REVISION 12 TCH 12-4 FAGE 4 OF 47

6.0  PROCEDURE (Continued)
6.1.3 The Surve111ancefﬂnmp11ance Coordinator i3 responsible for:

» Generating the daily Surveillance Control Sheets for
the operating shifts

- Producing the Technical Specification Surveillance
Report for the cognizant Equipment Control and
Qperations Supervisors

» Auditing completed surveillance documents for
deficiencies

» IrpTementing approved changes to the O5CAR Program
6.1.4 The 5RO Ops. Supervisor i3 responsible for:

» Authorizing Surveillance Testing after assessing its
impact on Unit reliability or Generating Capacity

- Taking action to maintain/restore equipment
Operability

. Reporting schedule deviations to the
surveillancefCompliance Coordinator

. Reporting unsatisfactory surveillance results to the
Shift Manager

» Initiating a LCUAR{EEHR 1f applicable

» Reviewing the completeness, accuracy (where
applicablel), and results of Surveillance Testing

procedures
6.1.5 The Balance of Plant Qperator 15 responsible for:
- Completing the Surveillance Testing as scheduled

» Reviewing the completed surveillance procedures and
infarming the 3RO OPS5. Supervisor of deficiencies or
difficulties encountered

» Reporting any reason why a scheduled surveillance will
hot be completed on time
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Comments / Reference: From S023-3-3, Step 6.5.1 Revision # 12
MUCLEAR ORGAMIZATION SURVEILLAMCE OPERATIMG IMSTRUCTION 5023-3-3
UHITS 2 AND 3 REVISION 12 TCH 12-4 FAGE 8 OF 47

6.0  PROCEDURE (Continued)

6.4.5 The daily Surveillance Control Sheets will be completed, as

follows:

.1 The Operator who actually performed the surveillance will
initial the Surveillance control sheets, as applicable.

. After verifwing all completed documents are placed in the
CRS Surveillance Hold Box, and ensuring all uncompleted
surveillances are rescheduled, then the NCO initials the
surveillance control sheets for the current shift.

.3 Just before turnover to DAY shift, the NIGHT shift MCO.

will:

> Review the wviolation DatEfTinE to ensure the remaining
completion time (plus any allowable extension time) is
sufficient to complete the surveillance requirement

> Reschedule any uncompleted Technical Specification
surveillances from the previous dav's Surveillance

Contral Sheets to the current sheets

» Notify the 3RO Ops. Supervisor of any scheduled
surveillance which w111 not be completed on time

> Note on the Surveillance Control Sheets any incomplete
Non-Techrnical Specification surveillances with reasons

for non-completion

» Transfer all completed surveillances from the CRS
Surveillance Hold Box to the Red Book for retriewal by

the Surveillance/Compliance Coordinator

6.4.6 The Surveillance/Compliance Coordinator updates the 0SCAR
program then generates the computerized Technical

Specification Surveillance Report.

6.5 Surveillance Performance Guidelines
IHFORMATION USE

£.5.1 Performance of Surveillance instructions, except short term
surveillances (=72 hours) and passive surveillances [plant
status not changed), shall be approved by the cognizant

on-shi ft 5RO Ops. Superwisor.

.1 The 5RO Ops. Supervisor's final approval accounts for

current plant status and eguipment Operability.

Thiz ensures the surveillance will not violate any
Technical Specification LCOs nor place the un1t(sg 10 an

unsafe conditiaon.
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 1
K/IA # G 2.1.31
Importance Rating 4.6

Conduct of Operations: Ability to locate control room switches, controls, and indications, and to determine that they correctly
reflect the desired plant lineup

Proposed Question: Common 68

Which ONE (1) of the following will generate the Steam Bypass Control System Annunciator
50A07 - SBCS DEMAND PRESENT?

The Steam Bypass Control System...
A. AUTO Permissive Channel Circuitry is generating an output.

B. AUTO Permissive Channel Circuitry and the Master Controller (PIC-8431) are both
generating an output.

C. Master Controller (PIC-8431) is generating an output.

D. AUTO Permissive Channel Circuitry and Rate of Change Circuitry are both
generating an output.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because this is 1 of 2 conditions required.

B. Correct. Both conditions must be present for the annunciator to be active.
C. Incorrect. Plausible because this is 1 of 2 conditions required.
D.

Incorrect. Plausible because Auto Permissive Channel Circuitry is required, however, the Rate of
Change Circuitry is not required.

Technical Reference(s) S023-3-2.18, L&S 2.1 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: INTERPRET instrumentation and controls utilized in the Main Steam
102466 / 102485 System.

ANALYZE normal and abnormal operations of the Main Steam System.
Question Source: Bank # 128167

Modified Bank # (Note changes or attach parent)

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

Comprehension or Analysis

10 CFR Part 55 Content: 5541 7

55.43
Comments / Reference: From S023-3-2.18, L&S 2.1 Revision # 20
MUCLEAR QORGAMIZATIOMN OPERATING INSTRUCTION SOE23-3-2.18
LMITS 2 AMD 3 REYISION 20 FPAGE 47 OF 43
ATTACHMENT 2

1.0

20

ST EAM BYPASS SYSTEM LIMITATIONS AND SPECIFICS

SBCS GENERAL INFORMATION (Continued)

17

18

18

When in Modes 1-2 with Generator Load < 200k%e orin Modes 3-5, and steam is
dumped through the SBCS “alves, then to minimize the possibilty of Candenser
tube damage, all 4 Circulating Pumps should be in service. (ARs 030100307-7 and
DEDBDWEB%

1.7.1 If one or rnore CWWE is out of service, then SBCS operation should be
used anly f ADs are not available.

172 If SBCS must be used with only 2 or 3 CVWPs in service, then use only
two SBCE valves, and dump only to the Condenser section that has two
CYYPs running (this results in less riskto the tubes than durmping steam
to bath ends of the Condenser).

Friar to changing the setpoint selector switch, PIC-3431, SBCS Master Controller,
should be placed in MARNLIAL

To prevent opening of more than anevakee fram a sinP\I/eEt:nmpunent failure,
minimize the time the SBCS is in MANLAL PERMISSNVE

SBCS RESPONSE

21

22

When the SBCS Master Controller (PIC-3431) receives a demand signal, then
a0A07, SBCS DEMAND PRESENT, annunciates. Typically, the initiation of steam
bypass flow dernand occurs as the power descent approaches 15%.

211 Wwhen hoth the AUTO PERMISSIVE Channel and the SBCS Master
Controller (PIC-8431) are generating an output, then 50A07, SBCS
DEMAMND PRESENT, will annunciate.

=BCS Yalves due to a knownvake desi%n deficiency maf( exhibit a jerky motion
when walves are going closed between 45% to 20% of valve stroke.
(AR 040100054)
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 2
K/IA # G 2.2.22
Importance Rating 4.0

Equipment Control: Knowledge of limiting conditions for operations and safety limits
Proposed Question: Common 69

Which ONE (1) of the following conditions requires entry into a Technical Specification
ACTION STATEMENT while in MODE 3?

A. Pressurizer level is 30%.

B. Charging Pump P191 is cleared.
C. Train A Fuel Oil Storage Tank level is 39,000 gallons.

D. Reactor Coolant System TcoLp is 532°F.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because 38% Pressurizer level is the minimum per the Pressurizer Level
Control Program, however, there is no Technical Specification minimum value for level.

B. Incorrect. Plausible because two RCS boron injection flow paths must be OPERABLE, however,
Charging Pump P191 is the Swing Pump and can be cleared without impact to boration systems.

C. Correct. This level meets the minimum requirements for MODE 5 or 6, however, level must be
greater than 41,800 gallons in MODES 1, 2, 3 or 4.

D. Incorrect. Plausible because this temperature is less than the average temperature required at Hot
Zero Power, however, the Technical Specification Minimum Temperature for Criticality is 522°F.

Technical Reference(s)  Technical Specification LCO 3.8.3 Attached w/ Revision # See
Technical Specification LCO 3.4.2 Comments / Reference
S023-3-1.10, Attachment 5
Technical Specification LCO 3.1.9

Proposed references to be provided during examination: None

Learning Objective: Given plant and equipment conditions, or Technical Specification/LCS

56649 surveillance results, DETERMINE system or equipment OPERABILITY and
LCO(s) impacted along with all required actions and surveillances using
SONGS procedures, Technical Specifications and Licensee Controlled
Specifications (LCS).
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Question Source: Bank #
Modified Bank # 73789
New
Question History: Last NRC Exam SONGS 2007

Form ES-401-5

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10
55.43
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Comments / Reference: From Technical Specification LCO 3.8.3

Amendment # 211

4.8 ELECTRICAL POWYER SYSTEMS
3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

LCO 3.8.3

The stored diesel fuel oil, lube oil, and staring air subsystern shall

be within limits for each required diesel generatar (DG

APPLICABILITY:,  When associated DG is required o be OPERAELE .

ACTIONS

NOTE

Separate Condition entry is allowed for each DG.

COMPLETICN
COMDITION REQUIRED ACTION TIME
A Cne or more DGs with A1 Restore fuel oil level to 48 hours
fuel volume < 42,400 within 1irmits. |
gallons and = 41,800 |
gallons in storage tank
during MODE 1,23 or 4.
B. Oneor more DGs with B.1 Restore lube oil inventory to | 48 hours
lube il inwventary < TS within limits.
min and = TS inop.
. One required DG with .1 Restore fuel oil level to 48 hours
fuel wolume in the within limits.
storage tank < 43, 600
gallons and = 37,400
gallons during MODE &
ar 6.
D. One ormore DGs with D.1 Restore fuel oil total T days

stored fuel oil tatal
particulates not within
lirnits.

pariculates to within limits.
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Comments / Reference: From Technical Specification LCO 3.4.2

Amendment # 127

3.4 REACTOR COOLAMT 5YSTEM (RCS)
3.4.2 RC5 Minimum Temperature for Crticality

LCO 34.2 Each RCS loop cold leg temperature (T,) shall be = 522°F.

APPLICABILITY: MODE 1, THERMAL POWER = 30% RTP and T, < 333°F, and

MODE 2, K, = 1.0 and T, < 535°F.

ACTIONS

Comments / Reference: From S0O23-3-1.10, Attachment 5

Revision # 21

MNUCLEAR DRGAMIZATICN COPERATING INSTRUCTICMN
LIMITS 2 AND 3 REWISION 21
ATTACZHMENT 4

PEESSURIZER LEVEL CONTEOL PROGEAM

=023-3-1.10
PASEST OF 58

o 39 )

0 a7 !

35 5

540 545 o 550 555 560

566
565

570

RCS AVERAGE TEMPERATURE (Deg F)
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Comments / Reference: From Technical Specification LCO 3.1.9 Amendment #127
3.1 REACTIVITY COMTROL SYSTEMS
3.1.9 Boration Systems - QOperating
LCO 319 Tw0 RCS boron injection flow paths shall be OPERABLE with the
contents of the Boric Acid Makeup (BAMLY tanks in accordance with
the LCS.
APPLICABILITY: MODES 1, 2, 3and4.
ACTIONS
CONDITION RECIUIRED ACTION COM.EEEETIDN
A One boron injection flow | A1 Restare boron injection flow | 72 hours
path INOPERABLE path to OPERABLE.
Comments / Reference: From Exam Bank #73789 Revision # 05/22/01

Which ONE (1) of the following conditions requires entry into a Technical Specification ACTION
STATEMENT while at 80% power?

Diesel Generator 2G002 Fuel Oil Day Tank level is 29 inches.

A.
B. Fuel Oil Storage Tank 2T-035 level is 45,850 gallons.
C.

D. Charging Pump 2P-191 is tagged out for repairs.

Reactor Coolant System Tcold is 541°F.
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 2
K/IA # G 2.2.39
Importance Rating 3.9

Equipment Control: Knowledge of less than or equal to one hour Technical Specification action statements for systems
Proposed Question: Common 70

Given the following conditions:

e Unit 2 is in a Refueling Outage.
e Spent fuel is being moved inside Containment.
e Refueling Cavity level is greater than 23 feet above the fuel.

Which ONE (1) of the following is the MINIMUM required condition for the Personnel Air Lock
(PAL) doors, Emergency Air Lock (EAL) doors, and Equipment Hatch?

A. The Equipment Hatch must be closed and held in place by 2 bolts; both doors of
the PAL and EAL must be closed.

B. The Equipment Hatch must be closed with all bolts installed; both doors in the PAL
and EAL must be closed.

C. The Equipment Hatch must be closed and held in place by 4 bolts; both doors in
the EAL and PAL must be closed.

D. The Equipment Hatch must be closed and held in place by 4 bolts; one door in the
EAL must be closed, and one door in the PAL must be closed or OPERABLE.

Proposed Answer: D

Explanation:

A. Incorrect. Plausible because if the Equipment Hatch were OPERABLE (requires 4 bolts) this
condition would be correct, however, only one door in the PAL and EAL must be closed.

B. Incorrect. Plausible because the Equipment Hatch would be OPERABLE with all bolts installed,
however, only one door in the PAL and EAL must be closed.

C. Incorrect. Plausible because the Equipment Hatch requirements are correct, however, only one
door in the PAL and EAL need be closed.

D. Correct. Per Technical Specification LCO 3.9.3.

Technical Reference(s)  Technical Specification LCO 3.9.3 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None
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Learning Objective:

56649

Question Source:

Question History:
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Given plant and equipment conditions, or Technical Specification/LCS
surveillance results, DETERMINE system or equipment OPERABILITY and
LCO(s) impacted along with all required actions and surveillances using
SONGS procedures, Technical Specifications and Licensee Controlled
Specifications (LCS).

Bank # 127083
Modified Bank # (Note changes or attach parent)
New

Last NRC Exam SONGS 2005A

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 10

55.43

Comments / Reference: From Technical Specification LCO 3.9.3 Amendment # 193

3.9 REFUELING OPERATIONS

3.9.3 Containment Penetrations

Lo 3.9.3

The containment penetrations shall be in the following status:

3. The equipment hatch closed and held in place by four bolts;
MOTE

The Eq%ﬂpm ent hatch may be open it all of the following conditions

are met;

1y The Containment Structure Equipment Hatch Shield Doors are
capable of being closed within 30 minutes,

2 Theplantis in Mode &with at least 23 feet of water above the
reactorvessel flange,

3 A designated crew is available 1o close the Cartainment
Structure Equipment Hatch Shield Doors,

4 Containment purge isin service, and

] The reactor has been subcrtical for at least 72 hours.

b.  Onedoorin each air lock closed:;

NOTE
Both doors of the containment personnel airlock may be open
provided:

a.  onepersonnel airlock door is OPERABLE, and

b1, theplantis in MODE & with 235 feet of water above the
fuelin the reactor vessel, or

h2. defueled configuration with fuel in containment (i.e., fuel
in refueling raching or upender).
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 2
K/IA # G 2.2.41
Importance Rating 3.5

Equipment Control: Ability to obtain and interpret station electrical and mechanical drawings
Proposed Question: Common 71

Given the following condition:
e An overload condition has occurred on Reserve Auxiliary Transformer 2XR1

Per Drawing 30103, which ONE (1) of the following are automatic functions initiated by
operation of Overcurrent Relay, 451-17?

Along with initiating an Annunciator,...
A. trips 230 kV CBs, trips 6.9 kV CBs, and initiates DDSMS.

B. trips 230 kV CBs, trips 6.9 kV CBs, and initiates DFR1 Channel 23.
C. trips 6.9 kV CBs, trips 4.16 kV CBs, and initiates DFR1 Channel 22.

D. trips 230 kV CBs, trips 480 V CBs, and initiates 230 kV Breaker Failure Backup.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because tripping of the breakers is correct, however, this device does not
initiate DDSMS.

. Correct. Per the Function Table on Drawing 30103 and overcurrent relay 451-1.

B
C. Incorrect. Plausible because tripping of the breakers is correct, however, this device actuates
DFR1 Channel 23.

D. Incorrect. Plausible because the 230 kV Breakers and Breaker Failure Backup are actuated by the
overcurrent device, however, there are no 480 V circuit breakers that are tripped.

Technical Reference(s) Drawing 30103, 451-1 Overcurrent Relay Attached w/ Revision # See
Drawing 30103, Function Table Comments / Reference

Proposed references to be provided during examination: Drawing 30103 (11x17)

Learning Objective: Given the appropriate Elementary diagram, DETERMINE starting,
54937 stopping, overriding, indicating, protecting, and interlock criteria, as
applicable, for any component.
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Question Source: Bank # 73728
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

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

10 CFR Part 55 Content: 5541 7

55.43
Comments / Reference: From Drawing 30103, 451-1 Overcurrent Relay Revision # 11
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Comments / Reference: From Drawing 30103, Function Table

Revision # 11

FUNCTION TABLE
F—A ANNUNC [AT [ON &
COMPUTER  [NPUT
B TRIP 230KV RES ALX
XFWR PCB'S
c TRIP & 9KV RES AUX [
XFWR PCB'S
D TRIP 4 16 KV RES AUX
XFMR PCB'S
E TRIP RES AUX XFMR
COOL ING
F XFMR FAN CONTROL
G 230KV RES AUX
PCB FA[LURE —
B.U. PROT INITIATION
Q COMPUTER [NPUT
DDSMS
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 3
K/IA # G 2312
Importance Rating 3.2

Radiation Control: Knowledge of radiological safety principles pertaining to licensed operator duties, such as containment
entry requirements, fuel handling responsibilities, access to locked high radiation areas, aligning filters, etc.

Proposed Question: Common 72
Given the following conditions on Unit 3:
e Unit 3 is in a Refueling shutdown with a Reduced Inventory Condition.

Which ONE (1) of the following conditions requires that the Unit 3 Containment be
evacuated?

A. Notification from Security that a Security Code Red Event is in progress.

B. Loss of both seals on the Cold Leg Nozzle Dam for Steam Generator E089.
C. Aninadvertent Reactor Coolant System dilution.

D. Receipt of a valid seismic alarm at less than Operating Basis Earthquake.

Proposed Answer: A
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Explanation:
A. Correct. This is the required action per S0O23-13-25, Operator Actions During Security Events.

B. Incorrect. Plausible because it could be thought that the leakage would be excessive and result in
rapid loss of inventory and increasing radiation levels, however, the passive backup seal limits flow
to 2 gpm which is easily compensated for.

C. Incorrect. Plausible because it could be thought that a dilution, especially in Reduced Inventory
Condition would result in increasing count rate, however, AOl SO23-13-11 Emergency Boration of
the RCS/Inadvertent Dilution or Boration does not require Containment Evacuation. An increase in
radiation levels could require evacuation but this condition is not specified.

D. Incorrect. Plausible because it could be thought that evacuating Containment would be prudent
for a seismic event but is not an action specified in SO23-13-3, Earthquake.

Technical Reference(s) S023-13-25, Step 12a RNO, p6 Attached w/ Revision # See
S023-13-11, Step 5a Comments / Reference

S023-13-3, Attachment 1

Proposed references to be provided during examination: None

Learning Objective: Given a SONGS Security Event, DESCRIBE basis for each step, caution or
54470 note in the Abnormal Operating Instruction and the expected plant or
operator response in accordance with SO23-13-25.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 12
55.43
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Comments / Reference: From S023-13-25, Step 12a RNO Revision # 12-1

NUCLEAR DRGANIZATION ABMOREMAL OPERATING INSTRUCTICN SI23-13-25
LIMITS 2 AND 3 REVISION 12 EC 1241 PASER OF 43

DPERATOR ACTIONS DURIMNG SECURITY EVENT S

OPERATOR ACTIONS
ACTIONEXPECTED RESPONSE RESPOMNSE MOT OBTAIMED

12 PERFORM Unit 3 Containment Actions:

L1 a ‘“erfy Containment is CLOSED. [Ta Initiate Containmment Evacuation and
Closure.
[ b. “erify Normal and Emergency [Ob. DEEMERGIZE Mormal and
Containment lighting DE-ENERGIZED. Ermergency Containment lighting
(S023-3-2.34).
1 c. “ERIFY CLOSED both Personnel Hatch e CLOSE both Personnel Hatch doors
doors and YERIFY DE-EMERGIZED the and DE-ENERGIZE the Perzonnel
Personnel Hatch. Hatch (S023-3-2.34).
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Comments / Reference: From S023-13-11, Step 5a Revision # 14

MUCLEAR ORGANIZATION ABMNORMAL OPERATIMNG INSTRUCTION S023-13-11
LIMITS 2 AMD 3 REWISION 14 PASES OF 19

EMERGEMCY BORATION OF THE RCS/ IMADVERTENT DILUTION OF BORATIOM
OPERATOR ACTIONS

ACTION/EXPECTED RESPOMNSE EESPOMNSE MOT DETAIMED

5 Inadvertent Dilution Actions:

CAUTION

Wwhile in Mode 5, Reactar Crticality can occur if an RCS dilution event continues far greater
than one hour. (Ref 1.2.1)

la.  VERIFY Refueling NOT in progress. (] a. 1) EMNSURE operations involying
core alterations or positive
reactivity changes are
suspended.

[0 2y IF the Refueling Cavity is being
filled,

] THEM STOP Cavity fill,

D

O wERIFY fill water Boron
Concentration meets
reguirerments.

[1 3) GOTOSteph.
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Comments / Reference: From S023-13-3, Attachment 1 Revision # 11-1

MUCLEAR ORGAMIZATION ABMORMAL OPERATIMNG INETRUCTICN SCE23-13-3
UNMITS 2 AMND 3 REWISION 11 EC 111 FAGES OF 33
ATTACHMENT 1
POST OPERATING BASIS EARTHAUAKE INSPECTIONS

CONTINUOUS USE

LUMIT MODE DATE TIME
1.0  PREEEQUISITES FERF. BY

1.1 This attachment has been directed by the CPERATOR ACTIONS,
20  PROCEDURE

NOTES

1. oteps in this attachment should be performed cancurrently.

2. An OBEis50% of the Design Basis Earthquake,

fin Made 1 ar 2, then initiate normal plant shutdown.
ark M alreadj,-' inhade 3,4, 5 ork.)

21

(Mla
22 YWhen in Mode 3 or 4, then initiate normal plant cooldown to
Mode 5 per SCU3-5-15. (Mark NAAF already in Mode 5 orB)

23 ENSURE T-120 required inventory for plant cooldowen:
2.3 SECURE 2(3MP-049, Condensate Transfer Pump.

NOTE

An REF is normall qg uired for entry inta the BWYST vault, but for expediency in
closing 3231141402 it may be necessary to notify HF and proceed directly to the

waul.

232 WITHIN 30 MINUTES: CLOSE 52(3)1414MU092,
WT-120 and MT-121 Makeup Header | salation.
IT-005 BWST Yault Under Platform.)

233 WITHIN 90 MINUTES: cLOSE 2(3)Hv-5715,
Condensate Transfer Purnp MP-048 Suction from MT-120.
2H%-5715 located South of BPS Sluice Pump P-431,
JHYSE7 15 located outside T-121 wault, near MP-049 )

IMNITIALS
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Comments / Reference: From SO123-VII-20, Attachment 1

Revision # 13
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 3
K/IA # G234
Importance Rating 3.2

Radiation Control: Knowledge of radiation exposure limits under normal or emergency conditions
Proposed Question: Common 73

Given the following conditions:

e A room, accessible to individuals, has general area radiation levels of 50 mrem/hour.
e A valve on the far wall of the room has a contact radiation level of 500 mrem/hour.
e The radiation level 30 centimeters from the valve is 90 mrem/hour.

Which ONE (1) of the following is the correct posting for the room?
A. "CAUTION, RADIATION AREA" with the valve identified as a "HOT SPOT."
B. "CAUTION, RADIATION AREA" with no "HOT SPOT" identified.
C. "CAUTION, HIGH RADIATION AREA" with the valve identified as a "HOT SPOT."

D. "CAUTION, HIGH RADIATION AREA" with no "HOT SPOT" identified.

Proposed Answer: A

Explanation:
A. Correct. Given the conditions listed, the posting is correct.

B. Incorrect. Plausible because the posting is a Radiation Area is correct, however, this area also has
a hot spot.

C. Incorrect. Plausible because it could be thought that the hot spot radiation area level qualified as a
High Radiation Area.

D. Incorrect. Plausible because it could be thought that the general area radiation levels qualify as a
High Radiation Area.

Technical Reference(s) S0123-VII-20, Attachment 1 Attached w/ Revision # See
S0123-VII-20, Step 6.11.3.3 Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: Given a type of Radiation Area, DESCRIBE its radiation limits, as well as
52585 the access controls required by 10CFR20 and site procedures to enter this
area. Include in this description any signs and barriers that define this area.
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Comments / Reference: From SO123-VII-20, Attachment 1 Revision # 13
MUCLEAR QORGAMIZATION HEALTH PHYSICS PROCEDURE  S0123-%11-20
UMITS 1,2 AND 3 REYSION 13 PAGE 89 OF 98

ATTACHMEMT 1

DEFIMITIONS, ABBREVATIONS AMD ACE OMNY MS

CONTAMINATED AREA rneans an accessible areawith general area loose surface
contamination levels greater than ar equal to 1000 dpmA100 cm? beta-gamma activity ar greater
than or equal to 20 dpmA00 o alpha activity.

CRITICAL STEP means a step in awork evolution which is important to the control of & worker's
exposure ot control inthe release of radioactive material

DOSE QUANTITY means the type of dose being measured including DDE, LDE, SDEMWE, or
SDEME.

DECLARED PRE GHANT WOMAN (DPW) means any woman who has voluntarily infarmed the
Cognizant HP Technical Specialist inwriting of her pregnancy or intent to become pregnant and
the estimated date of conception.

DEEP DOSE EQUNALENT (DDE) is the dose to one whole body location from external sources
of radiation.

DERIVED AIR CONCENTRATION [Dﬂ% meansthe concentration of a given radionuclide in air |
which  if breathed for a working year (2000 hours), results in an intake of one ALL |

EFFECTIVE DAC means the DAC value (pCifec) which is calculated based on the anticipated
mixture of radionuclides present in air.

EFFECTIVE DOSE EQUINALENT (EDE) is the dose to the whale body from external sources of
radiation.

EMBRYO/FETUS means the developing unborn child of a DECLARED PREGHAMT WOMAR
fram the time of conception until the time of hirth.

ENTRANCE or ACCESS POINT means any location through which an individual could gain
access to radiation areas or to radioactive material (1T0CFRZ0.1003).

EXTERNAL DOSE ASSESSMENT (EDA) is the method of assigning SDE initisted when awhole
body count report estimates greater than 100 mrem S0E due to noble gas submersion.

EXTERNAL DOSE REVIEW (EDR) is the method of assigning dose to replace dosimeter
readings. Dosimeter readings are replaced when a dosimeter is lost, damaged, offscale orwhen a
reading is invalid ar suspect.

HEALTH PHYSICS {HP) meansthe protection of human and the environment from the harmful
effects of radiation.

HIGH CONTAMINATION AREA (HCA) means an accessible area with general area loose surface
contamination lev els greater than or equal to 100000 dpmA100 crr? beta-gamma distributed
activity or greater than or equal to 100 dprmA00 cm? alpha.

HIGH RADIATION ABREA [(HBA) means an accessible area inwhich an individual could receive
100 mHem deep dose equivalent in 1 hour at 30 centimeters frarm the source (TOCFR20.1003).
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Comments / Reference: From SO123-VII-20, Attachment 1 Revision # 13
MLUCLEAR ORGAMIZATION HEALTH PHYSICS PROCEDURE 501234120
UMITS 1,2 AND 3 RESION 13 FPASGE 91 OF 95
ATTACHMENT 1

DEFIMITIONS, ABBREWATIONS AND ACEOMNY MS

MONITORING REQUIRED means an individual is required to be monitored for occupational

expn_su&e at SOMGS, In this case, prior dose determination and occupational dose reporting are
required.

NATIONALLY TRACKED SOURCE is a sealed source that exceedsthe activity thresholds in |
10CFR 20 Appendix E. This does not include material contained in a fuel assembly or waste |
encapsulated for disposal. |

NRC FOBMA is a report of an individual's lifetime occupational exposure history,
NRC FORM-4 is areport of an individual's occupational exposure for a monitaring period.

NVLAP is the Mational “oluntary Labaoratory Accreditation Program conducted by Mational Institute
of Science and Technalogy.

OCCUPATIONAL DOSE rneans the dose received by an individual during the course of
ernployrment in which the indvidual's assigned duties invalve exposure to radiation
(M0CFRZ0.1003).

OCCUPATIONAL WORKER rmeans an individual who enters a Restricted Area at San Onofre
during employment.

OWNER CONTROLLED ABEA [OCA) is SONGS SCE Property to include facilities and parking
lots located on the west side of Interstate 5 freeveay, extending westward fram Old Highweay 101 to
the high-tide line bardered onthe north and south by the State Beach Park,

PLANT ACCESS DATA SYSTEM (PADS) is a syster for tracking securty clearance, training and
respirator qualifications, and occupational dose records for transient warkers.

PERSONNEL CONTAMINATION RECORD {PCR) DOSE EVALUATION is method of assigning
daose when a PCH indicates skin contamination greater than the personnel contamination
inv estigation level of 10000 cpm as measured with & standard frisker.

QUALIFICATION rreans the condition of I:uein? autharized to perform a radiological activity.
Califications include area access, REP specific, and respirator use. Individuals are qualified when
they have attained all necessary requirements.

QUALIFHED ESCORT rmeans an escart who has the radiological qualification for accessto the
applicable area.

RADIATION AREA rmeans an accessible area inwhich an individual could receive 5 mRerm deep
daose equivalent in 1 hour at 30 centimeters from the source (10CFR20.1003).

RADIATION EXPOSURE PERMIT {REP) means a document which identifies workplace
radiological hazards, establishes radiological contral requirements and provides radiological
contral instructions to warkers.

RADIOACTIVE MATERIAL AREA rmeans an area or room where licensed material exceeding 10
times Appendix C quantities is used or stared (10CFRZ0.1502).
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Comments / Reference: From SO123-VII-20, Step 6.11.3.3 Revision # 13
MUCLEAR ORGAMIZATION HEALTH PHYSICS PROCEDURE  S0123-11-20
LMITS 1,2 AMD 3 REASION 13 FAGE G2 OF 93

B.11.33  In addition to the 10CFR 20 posting requirerments, other postings and
posting inserts may be used to communicate radiological conditions to

warkers such as:

= Locked High Radiation Area

= Hot Spot,

«  Contaminated Areas,

= ALARA CoolfCold Zone, andfar

«  Haot Particles.

4 In addition to posting entrances into large areas or rooms, discrete areas
inside the larger area which contain substantially greater hazards are also

posted.
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 4
K/IA # G242
Importance Rating 4.5

Emergency Procedures/Plan: Knowledge of system setpoints, interlocks and automatic actions associated with EOP entry
conditions

Proposed Question: Common 74

Given the following conditions:
e Unit 2 is operating at 100% power.
Which ONE (1) of the following conditions would require the operators to trip the Unit?
A. Stator Hot Gas temperature of 150°F.

B. Steam Generator E089 narrow range level of 90%.
C. Instrument Air header pressure of 65 psig.

D. Main Condenser AT is 27°F.

Proposed Answer: B

Explanation:

A. Incorrect. Plausible because it could be thought that this temperature would require a plant trip,
however, the Turbine would trip automatically at 181°F.

. Correct. The Turbine should automatically trip at 89% narrow range level.

B
C. Incorrect. Plausible because it could be thought that this pressure would require a plant trip,
however, a Unit trip must be initiated at 50 psig.

D. Incorrect. Plausible because a 25°F AT is an NPDES violation, however, it does not require a Unit
trip.

Technical Reference(s) S023-15-52.A, 52A11 Attached w/ Revision # See
S023-15-99.C, 99CO01 Comments / Reference
S023-13-5, Step 2b
S023-2-5,L&S 2.4

Proposed references to be provided during examination: None

Learning Objective: As the RO, RECOGNIZE and RESPOND to a reactor trip event and
53972 manipulate plant systems and equipment to perform the Standard Post Trip
Actions per SO23-12-1.
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(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis

10 CFR Part 55 Content: 5541 10
55.43
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Comments / Reference: From S0O23-15-52.A, 52A11 Revision # 12
MUCLEAR QORGAMIZATICN ALARM BESPOMSE INSTRUCTION SOE3-15-52 A
LIMITS 2 AMD 3 RE1SI0M 12 PAGE 27 OF 120

ATTACHMEMNT 2
52411 FWCS 862 E088 LEVEL HI OVERRIDE
APPLICABILITY PRIORITY | REFLASH ASSOCIATED WNDOWS
Modes 1-4 RED MO MNOMNE
INITIATING HOUN HAME SETPOINT | WALIDATION | PCSID | LINK #
DEVICE INSTRUMENT uz:/u3
LAHLSGAHLOD | PACS B2 BI88 LWL HIE | =B5% 203L-1125-1 MOME | 784,795
(5xL) Ckv erride

1.0  REQUIRED ACTIONS:

NOTE

A5G High Level Reactor trip is automatically initiated at 33%.

1.1 If a Reactor Trip has occurred, then GO TO S023-12-1, Standard Post

Trip Actions.
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Comments / Reference: From S023-13-5, Step 2b Revision # 7

MUCLEAR ORGAMIZATION ABMORMAL OPERATIMG IMNSTRUCTION S023-13-4

ONITS 2 AND 3 REVISION ¥ FAGE 8 OF 34

LOSS OF TMSTRUMENT AIR
OPERATOR ACTIONS
ACTION/ERPECTED RESPONSE RESPOMSE NOT OBTAIMED

2 Pressure less than 50 psig: ({continued)

HMode 1 or 2: PERFORM the following:

b.
% 1] TRIP the offected Unit Reactor.
N
O
X

2] IMITIATE 5023-12-1, Standard Post
Trip Actions.

3) LOCATE and ISOLATE the Teak using
Attachment 2.

4) SRO Ops. Supv. EWALUATE isolating
all Instrument Air to the affected
Unif per Attachment 1.
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Comments / Reference: From S023-15-99.C, 99C01 Revision # 14
MUCLEAR ORGANI ZATION ALARM RESPOMSE INSTRUCTION  S023-15-83.C
UMITS 2 AMD 3 REWISION 14 FAGEGBOF 120

ATTACHMENT 2
99C01 GENERATOR HOT GAS TEMF H TURBIMNE TRIP
APPLICABILITY PRIORITY | REFLASH | ASSOCIATED WINDOWS
Modes 1-3 RED MO MOME
INITIATING MOUMN NAME SETPOIMT | »ALIDATION | PCSID LIMR #
DEVICE [1] [NSTRUMEMT L2003
2(3NTEH-29104 | Hot Gas Inlet to 181°F MOME TEZ910A | 12404240
Mumber 1 Coaler Top
2(3NTEH-2910B | Haot Gas Inlet to 181°F TE2910B
Mumber2 Cooler Tap
2(3NTEH-2910C | Hot Gas Inlet to 181°F TE2310C
Mumber 3 Cooler Top
2(3NTEH-29100 | Haot Gas Inlet to 181°F TE2310D
Mumber 4 Cooler Tap

1.0

REQUIRED ACTIONS:

1.1

Turbine Speed < 2000 rprm and Lowering
otop and Coantral Walves Closed

hlain Generator Output Breakers Open

“arify that the Turbine Generator has Tripped by observing the following:
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Comments / Reference: From S023-2-5, L&S 2.4 Revision #
MUCLEAR ORGAMIZATION OPERATING IMSTRUCTION 5023-2-5
ONITS 2 AMD 3 REVISION 26 FAGE 140 OF 163

ATTACHMENT 18
CIRCULATING WATER SYSTEM LIMITATIONS AND SPECIFICS {Continued)

2,0 BWPING & CIRC WATER PUMP

2.1  Bumping a CWP takes 20 to 30 minutes including field manipulations,
with the purmp actually being off for =10 minutes.

2.2  Consideration should be given to the effect on Condenser YWacuum due
to the order that pumps are bumped:

» Good pump next to bad pump: Stopping the bad pump results in the
mildest transient because good waterbox can take up the sTack

» Ead punp next to bad pump: Stopping either pump results in
moderate transient because both waterboxes are degraded

» Good pump hext to bad pump: Stopping good pump [NOT RECOMMEMDED)
results in worst transient because bad waterbox cannot take wp
the slack

2.3 If Circ Water AT i3 near the upper limit, then starting a second
Saltwater Cooling Pump will provide = 0.5°F reduction in AT and
should be considered.

2.4 LIMIT: The differential temperature of the Circulating Water
Digcharge and Intake shall not exceed the MPDES AT Timit of 25°F aT.
Under normal conditions (Mon Circ. Water Heat Treat) exceeding the
2h®F AT Timit for any time period is & NPDOES violation. The NPDES
requirement. for maintaining less than 25°F AT is exempted during
Circ. Water Heat Treatment Process enly. (Ref. 2.4.7)

2.4.1 The permit endnotes state "insianificant figures shall be
rounded to the nearest significant figures." Therefore,
maxirum Tndicated AT 12 25.3°F which rounds down to 25.

2. 4.2 The Data Logger receives input from eight RTDs Tocated in
the Intake Structure. Only one RTD or PCS s required for
MPDES monitoring and reportability.

2. 4.3 The warmer the inlet temperature the closer to the 25°F
inatantaneous AT vou will become when the CWP 12 secured.
If additional Circ Water Pumps will be bumped, then you
may have to wait a few minutes to allow the Circ Water AT
to recover. Action should be taken to reduce Toad 1f the
25°F instantaneous AT i3 approached.
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Examination Outline Cross-reference: Level RO SRO
Tier # 3
Group # 4
K/IA # G 2.4.39
Importance Rating 3.9

Emergency Procedures/Plan: Knowledge of RO responsibilities in emergency plan implementation
Proposed Question: Common 75

Given the following conditions:

e An emergency event has been declared as an ALERT at 1030.
¢ You have assumed the duties of Operations Leader.

Which ONE (1) of the following is the LATEST time that you should activate the Emergency
Response Data System (ERDS)?

A. 1045.

B. 1100.
C. 1130.

D. 1145.

Proposed Answer: C

Explanation:

A. Incorrect. Plausible because the Siren and PA Coordination must be performed within 15 minutes
by the Operations Leader.

B. Incorrect. Plausible because personnel must be briefed by the operations leader every 30 minutes
as to the status of the plant, Emergency Response Priorities, and any Protective Actions
Recommendations initiated by the Emergency Coordinator

C. Correct. The Emergency Response Data System must be activated within one hour of declaration
of an ALERT or higher classification.

D. Incorrect. Plausible because it could be thought that 15 minutes was allocated to Siren and PA
Coordination and then one hour later the ERDS would be activated.

Technical Reference(s) S023-VIII-30, Step 6.1.1.11.12 Attached w/ Revision # See
Comments / Reference

Proposed references to be provided during examination: None

Learning Objective: DESCRIBE the responsibilities of the Operations Leader during an
56184 emergency event per SO23-VIII-30, including: Providing plant status
information.
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Question Source: Bank # 130572
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content:  55.41 10
55.43
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Comments / Reference: From SO23-VIII-30, Step 6.1.1.11.12 Revision # 15
MUCLEAR QRGAMIZATION EFIP S0Z3-%111-30

LIMITS 2 AND 3

6.0 PROCEDURE

6.1

Activation

NOTES:

A0

REVISION 15 PAGE 4 OF 16

111 See sections indicated in parentheses for detailed instructions.

121 The Units 2/3 5M retains operational contral far Unit 1 and the
ISFSI

I3 PAannouncements made by Security are in addtion to the
requirements of this proceddre.

Upon event declaration, or as directed by the EC, assume the
Cperations Leader Duties.

Immediately, (within 15 minutes of event declaration) perfarm PA and
siren coordination per Attachment 1 before cantinuing with this
procedure.

Evacuate personnel from hazardous areas (see Section B.6).

Motify EC/SED of Unit 1A5F 5l changing conditions and make
recommendations in accordance with S0123-%410-1.

Lize the lvary Phone to provide plant status to other emergency
facilities on the circuit (see Section 5.2).

Maintain a log of decisions and actions required by EPIPs. Provide
docurnentation of conditions, events, and communications wherey ar
appropriate. Ensure a complete and adequate recard to minimize
misunderstanding and to identify iterns requiring followup actions,

Retain operators needed for immediate in-plant response and direct
auxiliary operators to report to the Operations Support Center (OSC).

E.1  For security events, direct auxiliary operators to report to the
Control Room Lunch Hoom.

Track location and Security Badge numbers of on-shift operators (see
Section B.3).

YWhen OSC Operations Coordinatar is ready, transfer tracking of
location and Security Badge numbers of an-shift operators
Isee SectionB.3).

Inform OSC Operations Coordinator when sending operatars from the
Control Roomn to the field (see SectionB.4).

Contact Health Physics (HF? forin-plant radiological conditions and
inform therm of changes in plant conditions which may affect
radiological conditions (see Section 5.4).
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ES-401 RO Written Exam Worksheet Form ES-401-5
Comments / Reference: From SO23-VIII-30, Step 6.1.1.11.12 Revision # 15
MUCLEAR ORGAMIZATION EFIP S0Z3-%A1-30
LIMITS 2 AMD 3 REYISION 15 FPASGES OF 16

B.1.1.11
e A2
A3

4

If a Site Area Emergency (SAE) or General Emer%ency GEis
declared, then r-:uh|h|t eating and drinking in the Control Room until
clearance has heen given by HF [see SectionB.5).

Within one (1R) hour of an Alert or higher classification, activate
Emergency Fesponse Data System (ERDS) to MRC Operations Center
in accordance with S023-3-2 532,

If emergency exposure autharization is required prior to Technical
Suppor Ceditar [TSC) or OSC activation, then obtain volunteers and

complete the form | see Section 6.7,

Elnef Operations personnel assigned to Unit 1 {if applicable)

pproximately every 30 minutes or as conditions warrant. Include the

fu:ul owing:

=« Plant Status

» Emergency Response Priorities (ie., repair activities)

= Onsite protective actions and Offsite PARs made by the EC
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
KIA # 040 AA2.05
Importance Rating 4.5

Steam Line Rupture - Excessive Heat Transfer: Ability to determine or interpret the following as they apply to the Steam Line
Rupture: When ESFAS systems may be secured

Proposed Question: SRO 76

Given the following conditions during an Excess Steam Demand Event outside Containment
and upstream of the Main Steam Isolation Valves on Steam Generator E089:

e Steam Generator EO89 has been isolated.

e Thotis 480°F and stable.

e Lowest Tcowp is 469°F and stable.

e Representative Core Exit Thermocouple is 495°F and stable.

e Pressurizer level is 39% and rising.

e Pressurizer Pressure is 1690 psia and rising.

e Auxiliary Feedwater is in service supplying E088.

e Reactor Vessel level indicates 100%.

e All CEAs inserted on the trip and power is less than 1X10™ and lowering.

Which ONE (1) of the following describes the NEXT action of SO23-12-5, Excess Steam
Demand Event for these conditions?

A. Refer to SO23-3-2.2, Makeup Operations and ensure a boration of greater than or
equal to 40 gpm is maintained.

B. Refer to SO23-12-11, EOI Supporting Attachments, FS-31, Establish CVCS
Letdown Flow and override and open Letdown Isolation Valves and restore
Letdown to control Pressurizer level.

C. Refer to SO23-12-11, EOI Supporting Attachments, FS-7, Verify Sl Throttle / Stop
Criteria and stop Charging Pumps one at a time to establish Pressurizer level
control.

D. Referto SO23-12-11, EOI Supporting Attachments, FS-1, Verify Pressurizer
Pressure and initiate Pressurizer Spray flow to reduce RCS and Pressurizer
differential temperature.

Proposed Answer: C
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Explanation:

A.

B.

Incorrect. Plausible because it could be thought that Shutdown Margin is in jeopardy due to the
Excess Steam Demand Event.

Incorrect. Plausible because for Pressurizer level greater than 80% the EOI directs action to place
Letdown in service, however, implementing FS-7 is a more direct way to address this concern.
Correct. Throttle conditions are met and with RCS pressure above SI Pump shutoff head the next
throttling steps require securing Charging Pumps.

Incorrect. Plausible because at 160°F the EOI does direct actions to initiate spray flow for PTS
mitigation, however, this action is not performed by this Floating Step.

Technical Reference(s) S023-12-5, Steps 7 & 13 Attached w/ Revision # See

S023-12-11, Attachment 2, FS-7 Comments / Reference
S023-14-5, Step 7 Bases
S023-12-10, Attachment SF-5

Proposed references to be provided during examination: None

Learning Objective:  STATE the major recovery actions in response to an ESDE event.

54789

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41

5543 5
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-12-5, Step 7 Revision # 21
MUCLEAR ORGAMIZATION EMERGENCY OPERATING INSTRUCTION S023-12-5
LIMITS 2 AMD 3 FEVISION 21 PASE T OF 25

EXCESS STEAM DEMAND EVENT

OPERATOR ACTIONS
ACTIONEXPECTED RESPONSE RESPOMSE MNOT OBTAMED

7  PREVENT Pressurized Thermal Shock:

NOTE

WHEN excess steam demand remainsMOT isolated and all RCPs are stopped, THEN Tein loop
with kaa affected 5/G may be higher than REP CET temperature.

CAUTION

Failure to establish steaming flow path on least affected 5/ before most affected 5/G loses
effective heat removal capabilties will result in rapid re-pressurization (FTS consideration).

a. IMITIATE F5-30, ESTABLISH Stable RCS
Temperature during ESDE.

b, IMITIATE F3-7, VERIFY Sl Throttle/Stop
Criteria.
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-12-5, Step 13 Revision # 21
MUCLEAR ORGAMIZATION EMERGENCY OPERATING INSTRUCTION S023-12-5
LIMITS 2 AMD 3 FEVISION 21 PASE 13 OF 25

EX CESS STEAM DEMAND EVENT

OPERATOR ACTIONS
ACTION/EXPECTED RESPONSE RESFOMSE MOT OETAMED
13 LIMIT RCS Re-pressurization:
a. “WERIFY PTS Subcooling: a. DETERMINME PTS Subcooling using lowest

RCS ternperature and highest PZR pressure,
CFMS page 311.

b. “ERIFY PTS Subcooling b. GOTOstepe.
— greaterthan 160°F
AND

— rising.

CAUTION

IF aharsh environment { escaping steam) exists inside containment, THEN changing the position
of HYA59202 and HY-9203 for Auxiliary Spray control should be avoided,

c.  WERIFY environment in Containment c.  IMITIATE F&32, ESTABLISH Manual
— MOT harsh. Auxiliary Spray.

d. IMITIATE FZR spray operation.

e, IMITIATE S023-12-11, Attachment 5,
CORE EXIT SATURATION hARGIM
COMTROL using the value of FTS
subcooling in place of Core Exit
saturation Margin.
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S023-12-11, Attachment 2, FS-7 Revision # 6
MUCLEAR ORGANIZATION EMERGENCY OPERATIMNG INSTRUCTION S023-12-11 [552
UMITS 2 AND 3 REVISION B P&SE 20 OF 278

ATTACHMENT 2

ECI SUPPORTING ATTACHMENTS

FLOATING STEPS
ACTIONEXPECTED RESPOMNSE EESPONSE MOT DETAINED

FS57  VERIFY Sl Throttle’Stop Criteria
Applicability: ALL

a. YERIFY at least ane =45 operating: a. GO TOS023-12-9, FUNCTION AL
RECOVERY
17 SBCS - available
AND
OR
INITIATE S023-12-9, Attachment FR-5,
ADY — available. RECOWERY — HEAT REMOWAL,
AND

2 Feedwater — available.

b. YERIFY PZR level @ |F any criteria of steps b through d.
— MNOT satigfied,
— greaterthan 30%
THEM
AND

»  DPERATE Charging and Sl systems as
— MOT loweting. necessary to maintain Throttle/Stop
criteria — satisfied.

c.  WERIFY Core Exit Saturation Margin

— greaterthan or equal to 20°F: »  THROTTLE Loop Injectionvalves
— as required,
Q=P0S pageB11 -
CFMS  page 3l »  EMSURE auxiliaries to S Pumps:
d. WERIFY Reactor Vessel level a) Electrical power to pumps and
— greater than or equal to 100% vahves.
(Flenum) bl Proper systern alignment.
LEPDE page 522
CFMS  page 312 o) COWflow
Attachment 4. 4 HVAC.
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-14-5, Step 7 Bases Revision # 8
MUCLEAR ORGANI ZATION EQl SUPPORT DOCUMENT  S0Z3-14-5
LIMITS 2 AMD 3 REWISION B PASE 21 OF &0
ATTACHMENT 1

EXCESS 5TEAM DEMAND EVENT BASES AMD DEVIATIONS JUSTIFICATION

EQ|I STEF BASES
4.0 BASES DESCRIPTION (Continued)

447  STEPY FPREYEMNT Pressurized Thermal Shock (Continued)

At ~50% WH level in the affected 5/5, actions are taken to begin steaming the generator in
the unaffected loop. Opening the unaffected S/G ADY supplements the remaining affected
=G imventory to ensure Heat Removal is not lost and inttiates the transition to the unaffected
G, Transferring the ADY to ALUTOMODULATE to maintain the least affected 56 pressure
approximately 200 PSIA above the most affected S/G pressure will result in heat transfer to
the unaffected 5/G with little ar no temperature rise inthe RCS. After the affected 5/G
reaches dryaut, the unaffected S5 ADY is again adjusted for the lowest RCS Tegpto
address any additional cooldown associated with the remaining affected 5/G inventory. The
unaffected 545 should now be controlling RC S Tegp with little or no RCS heatup, These
strategies were developed via simulator experiences.

Step a.: Actions are initiated to establish stable RCS temperature anticipating dryout of the
=G with an unisolable steam line break or afterisolation of the ESDE. RCS heat is primarily
being removed by the steam line break, with little or none by the least affected S/G. Action
must be taken to expeditiously transfer this heat rermoval to the least affected S/G that acts to
prevent FTS. See S023-14-11 for more detail.

Step b.: Initiates floating step, WERIFY 51 Throttle/Stop Criteria. The ESDE results in a
rapid drop in RCS ternperatures. This effect could be aggravated by Safety Injection (31
flowe which adds cold water (approximately 70°F) from the BVWST to the RCS; continued S
flowe at full Sl Pump discharge pressure could result in increased RCS pressures. Such a
condition could result in exceeding design pressure of the RCS for the existing termperature.
This could lead to brittle fracturing of RCS components, including the Heactor Wessel fwhich
wiould result in unisolable loss of coolant flow paths). 1t is therefore desirable to throttlefstop
Sl as soon as the S| Throttle/Stop Criteria are met. See S023-14-11 for more detail.
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-12-10, Attachment SF-5 Revision # 3
MUCLEAR ORGANI ZATION EMERGENCY OPERATING IMSTRUCTION S023-12-10 155 2
LIMITS 2 AMD 3 REWISION 3 PASE 33 OF 100

ATTACHMENT SF-5
SAFETY FUNCTION STATUS CHECK

EXCESS STEAM DEMAND EVENT

1. “ERIFY at least one Zafety Function Acceptance Criteria for each Safety Function
— satisfied at intervals of lessthan 15 minutes.

2. |IF any Safety Function Criterion — NOT saticfied,
THEM immediately infarm SR C-in- charge.

SAPETY FUNCTION ACCEPTANMCE CRITERLA ACCEFTANCE CRITERIA MOT MET

1 Reactivity Control

a. Reactor Power o REEWALUATE event per, Attachment SF-1,
RECOVERY DIAGNOSTIC,
11 Lawering
¢ |F re-evaluation identifies another event,

oR MOT Excess Stearmn Dermand Bvent,
21 Lessthan10-*2% THEM GO TO identified ECI.
AND s |IF re-evaluation identifies:
— stable or lowering. a) Ewxcess Steam Demand Event
b, Maximum of one full length CEA OR

— MOT fully inserted.
bl Marethan one event,

THEM GO TO 5CQ23-72-9, FLMETIONAL
Boration in prograss RECOVERY
— at greater than or equal to 40 GPM

oR

ARND
OR

IMITIATE S023-12-9, Attachment FR-1,
Shutdawn Margin established RECOWERY — REACTIITY CONTROL.
— greaterthan5.15% AR
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
KIA # E02 EA2.2
Importance Rating 4.0

Reactor Trip - Stabilization - Recovery: Ability to determine and interpret the following as they apply to the Reactor Trip
Recovery: Adherence to appropriate procedures and operation within the limitations in the facility’s license and amendments.

Proposed Question: SRO 77

Given the following conditions:

e A Reactor trip has occurred on Unit 3.
e A transition to SO23-12-2, Reactor Trip Recovery has been diagnosed.
e All four Reactor Coolant Pumps are running.

Subsequently:

Pressurizer Pressure is 1870 psia and slowly lowering with all heaters energized.
Pressurizer level is 30% and slowly lowering with all Charging Pumps operating.
Containment sump level is rising.

Steam Generator EO88 Blowdown Radiation monitor shows a rising trend.
Reactor Coolant System Tcop is 520°F and stable.

Reactor Coolant System Tyor is 525°F and stable.

Which ONE (1) of the following identifies the action that should be taken in this situation?

A. Enter SO23-12-04, Steam Generator Tube Rupture and isolate Steam Generator
EO088.

B. Re-diagnose the event per SO23-12-10 Safety Function Status Checks,
Attachment SF-1, Recovery Diagnostics and enter the identified EOI.

C. Enter SO23-12-03, Loss of Coolant Accident and initiate SIAS and CIAS.

D. Enter SO23-12-09, Functional Recovery and isolate Steam Generator E088.

Proposed Answer: B
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Explanation:

A.

Incorrect. Plausible because an indication of secondary activity is present, however, there is also
leakage into Containment indicated and re-diagnosis is required.

B. Correct. The SFSCs of Reactor Trip Recovery for Pressurizer level and pressure and secondary
activity are not met and re-diagnosis is specified.

C. Incorrect. Plausible because of RCS pressure and temperature and Containment sump level rise,
however, there is also secondary activity indicated and re-diagnosis is required.

D. Incorrect. Plausible because there are indications of more than one event, however, confirmation
via the re-diagnosis process is required.

Technical Reference(s) S023-12-10, Steps 2,4, and 7 Attached w/ Revision # See

Comments / Reference

Proposed references to be provided during examination: None

Learning Objective:  As the SRO, ANALYZE plant conditions to select the appropriate Emergency
54780 Operating Instruction and direct and coordinate the activities of shift personnel

to recover from a Reactor Trip Event per SO23-12-2.

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41

5543 5
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-12-10, Step 2 Revision # 3
MUCLEAR ORGANIZATION EMERGENCY OPERATING INSTRUCTION S023-12-10 1552
LIMITS 2 AWD 3 REVISION 3 PAGE T OF 100

ATTACHMENT SF-2

SAFETY FUNCTION STATUS CHECK

REACTOR TRIP RECOVERY
SAFETY FUNCTION ACCEPTANCE CRITERIA, ACCEPTANCE CRITERIA NMOT MET
3 RCS Inventory Control
a. PIR level: a  REEVALUATE event per, Attachment F-1,

 between 10% and 70% RECOVERY DIAGMOSTIC.

¢« |F re-evaluation identifies another event,

AND BT uncomplicated Reactor Trip,
— trending to between 30% and B0% THEM GO TO identified ECI.
b.  Core Exit Saturation Margin s |F re-evaluation identifies:

— greaterthan or equal to 20°F;

gl Uncomplicated Reactor Trip
QSPDS pageB11

CFMZ  page 311, OR

c.  Heactor Vessel level bl Moarethan one event,
— greaterthan or equal to 48% (Head):
THEM GO TO 5023-12-9, FAUNMCTIONAL

QSPDS page 622 RECOVERY
CFMZ  page312
Aftachment SF-10. A0

IMITIATE 5023-12-9, Attachment FRE-3,
RECOVERY — RCS INWENTORY
CONTROL.
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From S0O23-12-10, Step 4 Revision # 3
NUCLEAR ORGAMIZATION EMERGEMNCY OPERATIMNG INSTRUCTION S023-12-10 1552
UMITS 2 AND 3 REVISION 3 P&SES OF 100

ATTACHMENT SF-2

SAFETY FUNCTION STATUS CHECK

REACTOR TRIP RECOVERY
SAFETY FUNCTION ACCEPTAMCE CEITERLAS, ACCEPTANCE CRITERIA MOT MET

4 RCS Pressure Control

a. PZIR pressure (MR and YWR) 1  REBEVALUATE event per, Attachment 3F-1,
— between 1740 PSIA and 2350 PSIA RECOVERY DIAGMNOSTIC.
AMD o |F re-evaluation identifies another event,

MOT uncomplicated Reactar Trip,
— trending between
2025 PSIA and 2275 PSIA THEM GO TO identified ECI

b. Caore Ewxt Saturation Margin e |F re-evaluation identifies:
— between 20°F and 160°F:
al  Uncomplicated Reactor Trip
CSPDS pageB11
CFMS  page 311, oOR

b1 More than one event,

THEM GO TO SC25-12-8, AUNMETIONAL
RECOVERY

AMD
IMNITIATE 3023-12-9, Attachment FRE-4,

RECOVERY — RCS PRESSLREE
CONTROL.

Comments / Reference: From S0O23-12-10, Step 7 Revision # 3
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ES-401

SRO Written Exam Worksheet

Form ES-401-5

NUCLEAR DRGANIZATICN
LIMITS 2 AND 3

REWVISION 3

ATTACHMEMT SF-2

EMERGEMCY OFPERATING INSTRUCTION 5023-12-10 1552

PASE 11 OF 100

SAFETY FUNCTION STATUS CHECK

REACTOR TRIP RECOVERY
ACCEFTAMNCE CEITERIA MOT MET

SAFETY FUNCTION ACCEPTANMCE CRITERIA

7 Containment Isolation

Containment pressure
— lessthan 1.5 P3G

Containment &rea Radiation Monitors
— MOT alarming or trending to alarm

R7845 Access Hatch
R7848 General Area
R7E20-1 Containment (High)
R7E20-2 Containment (High.

secondary Radiation Monitors
— MOT alarming or trending to alarm.

R7E70 Air Ejector, WWRGHM.
R7818 Alr Ejector

RE75D EO35 Blow down
R7E74AF7E7EA EOBE Stearmline
RE753 EO39 Blow down

R7574B/R75758 EOBY Steamline.

a  REEWALUATE event per, Attachment 3F-1,
RECOWERY DIAGMOSTIC.

IF re-evaluation identifies another event,
MOT uncomplicated Reactor Trip,

THEM GO TO identified ECI.

IF re-evaluation identifies:
a)  Uncomplicated Reactor Trip
COR
b} Mare than one event,

THEM GO TO SC23-72-9, AN TIONAL
RECOVERY

AND
IMITIATE 2023-12-9, Aftachment FR-B,

RECOVERY — CONTAINMENT
| SOLATION,

Page 12 of 140

Rev 0




ES-401 SRO Written Exam Worksheet Form ES-401-5

Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
KIA # 015/17 G 2.1.20
Importance Rating 4.6

RCP Malfunctions: Conduct of Operations: Ability to interpret and execute procedure steps

Proposed Question: SRO 78

Given the following conditions on Unit 2:

e Containment Sump inlet flow indicates 1.1 gpm.
e Charging and Letdown flow mismatch has risen by about 1 gpm.
e Reactor Coolant Pump P-004 Seal Cavity pressures are as follows:
e Vapor Seal Cavity pressure 0 psia.
e Upper Seal Cavity pressure 820 psia.
e Middle Seal Cavity pressure 1550 psia.
e Reactor Coolant Pump P-004 Controlled Bleedoff flow is O gpm.
e All other seal parameters are normal.
e Reactor Coolant System Inventory Balance identified the leakage as 1.2 gpm.

e A Containment entry identified a leak on the seal leak-off line at the weld where the
pressure instrument taps off.

Which ONE (1) of the following identifies the type of leakage and the action(s) required?

A. This is UNIDENTIFIED LEAKAGE greater than 1 gpm and must be corrected within
4 hours or the plant must be taken to COLD SHUTDOWN.

B. This is IDENTIFIED LEAKAGE less than 10 gpm and continued operation is
allowed with no restrictions.

C. This is PRESSURE BOUNDARY LEAKAGE and the unit must be placed in MODE
5 within 36 hours.

D. This is leakage from a known source that has been specifically located and does
not interfere with leakage detection systems. Establish controls to monitor for
changes in the leakage rate.

Proposed Answer: C
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Explanation:

A.

B.

Incorrect. Plausible because it could be thought that due to the location coming from the seal that
this would not be pressure boundary, however, this section of line is unisolable from the RCS.
Incorrect. Plausible because it could be thought that this was considered UNIDENTIFIED
LEAKAGE based on being visually identified and not interfering with the leakage detection
systems; however, this is PRESSURE BOUNDARY LEAKAGE which is not allowed in any
guantity.

Correct. This is PRESSURE BOUNDARY LEAKAGE and the Unit must be placed in MODE 5
within 36 hours.

Incorrect. Plausible because this particular criterion is used in the Tech Specs to differentiate
IDENTIFIED and UNIDENTIFIED LEAKAGE, however, no PRESSURE BOUNDARY LEAKAGE is
allowed.

Technical Reference(s)  Technical Specification LCO 3.4.13 Attached w/ Revision # See

S023-13-6, Step 3 Comments / Reference

SD-S023-360, Figures I-13 & I-17A
Technical Specification Definitions

Proposed references to be provided during examination: None

Learning Objective:  Given plant and equipment conditions, or Technical Specification/LCS
56649 surveillance results, DETERMINE system or equipment OPERABILITY and

LCO(s) impacted along with all required actions and surveillances using
SONGS procedures, Technical Specifications and Licensee Controlled
Specifications (LCS).

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

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41

5543 2
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ES-401 SRO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From Technical Specification LCO 3.4.13

Amendment # 204

J4 REACTOR COOLAMT SYSTEM (RCS)
3413 RCS Operational LEAKAGE

LCO 3413 FCS operational LEAKAGE shall be limited ta:
a. Mo pressure boundary LEAKAGE,
b 1 gpm unidentified LEAKAGE;
c. 10 gpm identfied LEARKAGE, and

d. 130 Qgallons per day primary to secondary LEAKAGE through |

ary one Steam Generator (SG).
AFPPLICABILITY: MODES 1,2, 3, and 4.

ACTIONS

COMDITION RECQUIRED ACTION

COMPLETION
TIME

A RCS Operational A1 Reduce LEAKAGE to within
LEAKASE nat within limnits.
limits for reasons other
than pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.

4 hours |

B. ReguiredAction and B.1 Bein MODE 3.
associated Completion
Tirne of Condition A not | AND
met.

B2 Bein MODE &.

DR

Fressure boundary
LEAKAGE exists,

OR
Primary to secondary

LEAKAGE not within
lirmit.

& hiours

236 hours
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ES-401 SRO Written Exam Worksheet Form ES-401-5
Comments / Reference: From S0O23-13-6, Step 3 Revision # 5

NUCLEAR ORGANIZATION ARNORMAL OPERATING INSTRUCTION 5023-13-6

UNITS 2 AND 3 REVISION & PAGE 5 OF 10

REACTOR COCQLANT PUMP SEAL FAILURE

OPERATOR ACTIDNS

ACTION/EXPECTED RESPONSE

3 Subseqguent Diagnosis/actions:

RESP T _OBTAINED

NOTE

CBO flow is blowing into Containment.

I1f there is no indicated CBD flow, and Vapor Seal Cavity Pressure is low, but
other seal parameters are trending normally, then the vapor seal has failed and
(Tech. Spec. LCO 3.4.13)

[Ja. PERFORM 5023-3-3.37 to determine
leakage into Containment.
[Ob. VERIFY CBO Teakage into O b.
Containment - < 10 agpm. EE%”
O
Clc. VERIFY CEO leakage into Containment [ c.
- = 4 gpm.
O
[Jd. EVALUATE with Management the need io

make a Containment entry to lTocate
ieak.

TRIP the RX.

1} 5 seconds after CEA rod
bottom Tights are
illuminated, TRIP the
affected RCP(s).

2) &0 TO s023-12-1.

INITIATE a controlled Plant
Shutdown per 50#3-5-1.7.

1) AFTER Reactor is tripped,
AND CEfs have been
inserted 5 seconds,

THEN SECURE the affected
RCP{s).
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ES-401 SRO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-360, Figure I-17A Revision # 17
HEADEH ‘ 1 1
See SD"DEEF:I{?“;;Z:; LOWER PRESSURE

Mare Critical Loop

SEAL

UFFPER SEAL

MIDDLE SEAL

RCP CONTROL

LOWER SEAL

BLEED-OFF (CBO)
TOVCT

See SD-360 Figure 12
CBO Flow to WwC T

Sea 5D-300 Figures 1 & 14
CBO Flow to WG T

RCP WATER SEAL
HEAT EXCHANGER
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ES-401 SRO Written Exam Worksheet

Form ES-401-5

Comments / Reference: From SD-S023-360, Figure [-13

Revision # 17

CR-56 CR-56

bB-0-@

TOQUENCH TANK,

(See SD-5023-360, Figure [-6) PSY-9215
CR-56
HV-218 XKW SIAS CLOSE
FROM CIAS CLOSE
RCP POD| —LO——>
Fiow-0217 4. - . CR-58
FROM % CR-SE .

RCF PO03 Fov021a

FROM - *
RCP P04 ™ L&D <>CR 56 :

.___-.___.J

INSIDE COMNTAIMMER

CR-SE

6. SIAS CLOSE
Y CIAS CLOSE

W AS

FCY-0216
FROM E > [: q [:Iiz -
RCF PO02

FC4-0219 MU-113 HW-9217

e N T ATEIRE COTTT AT

Hw-8218 M 1I-055
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ES-401 SRO Written Exam Worksheet Form ES-401-5

Comments / Reference: From Technical Specification Definitions Amendment # 204

1.1 Definitions

ENGIMEERED SAFETY measurement, response time may be werified for
FEATURE [ESF) RESPONSE selected components provided that the components
TIME (Continued) and methodoTogy for verification have been

previously reviewed and approved by the MWRC.
LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or
valve packing [eicept reactor coolant pump
[RCP) Teakoff), that is captured and
conducted to collection systems or a sump
or collecting tank;

2. LEAKAGE into the containment atmosphere
from sources that are both specifically
located and known either not to interfere
with the operation of leakage detection
systems or not to be pressure boundary
LEAKAGE: or

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator to the Secondary |
System [primary to secondary LEAKAGE). |

b. Unidentified LEAKAGE

A11 LEAKAGE that is not identified LEAKAGE.

c. Pressure Boundary LEAKAGE

LEAKAGE (escept primary to secondary LEAKAGE) |
through a nonisolable fault in an RCS
component body, pipe wall, or vessel wall.
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Examination Outline Cross-reference: Level RO SRO
Tier # 1
Group # 1
KIA # 009 G 2.2.37
Importance Rating 4.6

Small Break LOCA: Equipment Control: Ability to determine operability and/or availability of safety related equipment
Proposed Question: SRO 79

Given the following conditions:

e A Small Break Loss of Coolant Accident is in progress on Unit 2.
e A total loss of Component Cooling Water has occurred on Unit 2.
e The Recirculation Actuation Signal will actuate in 5 minutes.

e Bus 2A04 has tripped and locked out due to a bus fault.

e HPSI Pump P-018 is currently aligned to Train B.

e Actions of SO23-12-3, Loss of Coolant Accident are in progress.

Which ONE (1) of the following actions must be taken to mitigate the situation?

A. Remain in SO23-12-3, Loss of Coolant Accident and cross-connect Unit 2 Component
Cooling Water with Unit 3 and invoke 10CFR50.54.X on Unit 2.

B. Start Train B P-019, HPSI Pump following the Recirculation Actuation Signal in order to
provide additional flow and transition to SO23-12-9, Functional Recovery, Attachment
FR-5, Recovery - Heat Removal if HPSI Pump performance becomes unstable.

C. Transition to SO23-12-9, Functional Recovery, Attachment FR-5, Recovery - Heat
Removal and cross-connect Unit 2 Component Cooling Water with Unit 3 and invoke
10CFR50.54.X on Unit 3.

D. Perform actions of SO23-12-11, EOI Supporting Attachments, Attachment 14, RAS
Operations to raise RWST level in order to flood Containment above the 23’ (foot) level
to improve Net Positive Suction Head to the operating HPSI Pump.

Proposed Answer: A
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Explanation:

A. Correct. Given the conditions listed, remaining in SO23-12-3 is appropriate and cross connecting
CCW places Unit 2 in a 50.54.X notification.

B. Incorrect. Plausible because the pump is available (P-018, the 3" of a kind Pump will start on an
SIAS, therefore, P-019 is available) and might be considered, however, according to Step 5 EOI
Bases, it will only increase flow marginally, if at all, and one operating train is sufficient at his time.
Transitioning to the FR is plausible as this is the RNO action in Floating Step 22 if HPSI Pump flow
becomes unstable.

C. Incorrect. Plausible because it could be thought that the FR is the procedure required for this
condition, however, one Train is all that is required given the conditions listed and cross
connecting with Unit 3 CCW places Unit 2 in a 50.54.X notification.

D. Incorrect. Plausible because refilling the RWST would be a desired action given the loss of CCW
and raising level does improve HPSI Pump NPSH, however, flooding above the 22'5” level will
impact the Emergency Cooling Unit ductwork and could complicate the loss of CCW that already
exists.

Technical Reference(s) S023-12-3, Step 5 Attached w/ Revision # See
S023-14-3, Step 5 Bases Comments / Reference
S023-12-11, FS-22
S023-13-7, Attachment 4
S023-12-11, Attachment 14

Proposed references to be provided during examination: None

Learning Objective: =~ STATE the major recovery actions in response to a LOCA event.

52757 /53682 EVAULATE Component Cooling Water System conditions against
Administrative and Technical Specification requirements and determine what
action, if any, is required.

Question Source: Bank # 129077
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam SONGS 2008

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

10 CFR Part 55 Content: 55.41
5543 2,5
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Comments / Reference: From S0O23-12-3, Step 5 Revision # 20
MUCLEAR ORGAMIZATION EMERGEMNCY OPERATING INSTRUCTION S023-12-3
UMITS 2 AMD 3 REVISION 20 PASES OF 23

LOSS OF COOLANT ACCIDEMT

OPERATOR ACTIONS
ACTION/EXPECTED RESPONSE RESPOMNSE MOT DBETAIMED

5 ESTABLISH Optimum 51 Alignment:

a. ESTABLISH two train operation: a. REQUEST Shift Manager/Operations Leader
to direct plant resources to es