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REACTOR TRIP I PAGE 2 of 25

O INSTRUCTIONS CONTINGENCY ACTIONS

@ Manually Trip Rx.

A. Verify all rods inserted A. Perform the following:
AND 1) IE Rx fails to trip,
THEN depress CRD Power Supply
Reactor power dropping. Breaker Trip PBs on C03

(A-501 and B-631).

a) IF A-501 or B-631 fails to trip,
THEN manually insert rods at C03.
AND
Dispatch an operator to open CRD
AC Power Supply breakers.

2) IF more than one rod fails to fully insert
OR
Rx power is not dropping,
THEN perform Emergency Boration
(RT 12).

3) DO NOT continue until the reactor is
shutdown.




O

INSTRUCTIONS

@ Manually trip Turbine.

A. Verify Turbine throttie and governor vaives
closed.

REACTOR TRIP

CONTINGENCY ACTIONS

A. Perform the following:

1) IE 125V DC Bus D01 is
de-energized as indicated by both of
the following,
THEN perform Loss of 125V DC
(1203.036) "Loss Of Bus D01" section
in conjunction with this procedure.

e Turbine Trip Solenoid Power
Available light off.

e Breaker position indications on left
side of C10 off.

2) IE SG press is < 900 psig,
THEN perform the following:

a) Actuate MSLI for affected SG(s)
AND
actuate EFW
AND
verify proper actuation and
control (RT 6).

b) Advise Shift Manager to implement
Emergency Action Level
Classification (1903.010).

c) GO TO 1202.003,
"OVERCOOL ING" procedure.




- CHANGE
1202.001 ||REACTOR TRIP 031 PAGE 4 of 25

O INSTRUCTIONS CONTINGENCY ACTIONS
@ Check adequate SCM. 3. Check elapsed time since loss of adequate
SCM
AND

perform the following:

A. IE <2 minutes have elapsed,
THEN trip all RCPs.

B. IF >2 minutes have elapsed,

THEN leave currently running RCPs on.

C. Advise Shift Manager to implement
Emergency Action Level Classification
(1903.010).

D. GO TO 1202.002, "LOSS OF
SUBCOOLING MARGIN" procedure.

4. Advise Shift Manager to implement
Emergency Action Level Classification
(1903.010).

5. Reduce Letdown by closing Orifice Bypass
O (CV-1223).

6. Open BWST Outlet to OP HPI pump
(CV-1407 or 1408).

7. IF Emergency Boration is NOT in progress,
THEN adjust Pressurizer Level Control
setpoint to 100™.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QiD: 0771 Rev: 0 Rev Date: 9/03/09  Source: New Originator: S.Pullin

TUOI: A1LP-RO-AOP Objective: 2 Point Value: 1

§ection: 42 Type: Generic APEs —
System Number: 008 System Title: Pressurizer (PZR) Vapor Space Accident

Description: Ability to determine operability and/or availability safety related equipment.

K/A Number: 2.2.37 CFR Reference: 41.7/43.5/45.13

Tier: 1 ROImp: 36 RO Select: Yes Difficulty: 3
Group: 1 SROImp: 46 SRO Select: Yes Taxonomy: C
Question: Ro:;‘“‘““é“ SRO:W

Given:

- Pressurizer Spray fails open and the ATC operator was able to close the Spray valve and stopped the
Reactor Coolant system pressure decrease.

- Annunciator alarm PZR HEATER GROUND FAULT (K09-E3) comes in.
- RCS pressure response abnormally slow with Pressurizer heaters energized.

- Maintenance is requested to perform Unit 1 Emergency Powered Pressurizer Heater Checkout (1307.009) to
determine operability of vital powered pressurizer heaters

Which heaters groups are the vital powered pressurizer heaters, and which KW output of the vital powered
heaters will satisfy the operability requirements of Technical Specification 3.4.9?

A. Group 1 proportional heaters, Group 2 proportional heaters, Group 4 heaters, 120 KW output.
B. Group 1 proportional heaters, Group 2 proportional heaters, Group 5 heaters, 135 KW output
C. Group 1 proportional heaters, Group 3 heaters, Group 5 heaters, 124 KW output

D. Group 2 proportional heaters, Group 4 heaters, Group 5 heaters, 128 KW output

Answer:
B. Group 1 proportional heaters, Group 2 proportional heaters, Group 5 heaters, 135 KW output

Notes:

A. is incorrect wrong groups of heaters and KW output to low

B. is the correct answer correct groups of heaters and KW meets operability requirements of TS 3.4.9
C. is incorrect wrong groups of heaters and KW output to low

D. is incorrect wrong groups of heaters and KW meets operability requirements of TS 349

References:

1203.015 change 016
T.S. 3.4.9 amendment # 215

History:
New for the RO/SRO 2010 exam
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— —
| 1203.015 “ PRESSURIZER SYSTEMS FAILURE I

SECTION 3 -- INOPERATIVE PRESSURIZER HEATER(S)
ENTRY CONDITIONS

One or more of the following:

« Pressurizer heaters do not energize in AUTO at proper setpoint:

- Banks 1 and 2 full on: 2135 psig
- Bank3on: 2135 psig
- Bank4on: 2120 psig
- Bank5on: 2105 psig

e RC pressure response abnormally slow with Pressurizer heaters energized

« Annunciator alarm PZR HEATER GROUND FAULT (K0S-E3)




PRESSURIZER SYSTEMS FAILURE l PAGE 9 of 24

SECTION 3 - INOPERATIVE PRESSURIZER HEATER(S)

NOTE
e In order to satisfy the requirements of TS 3.4.9, Group 1 Proportional heaters, Group 2
Proportional heaters and Group 5 vital powered heaters shall be operable. This ensures
that 2126 KW (nominal) is available in the event of a loss of offsite power concurrent with a
single failure of one EDG.

¢ Group 5 vital powered heaters shall be capable of manual transfer via B55/56. In the event
B55/56 can not be manually transferred, then one train of Pressurizer Heaters is
considered inoperable.

« If Group 5 vital powered heaters are declared inoperable, then both trains of Pressurizer
Heaters are considered inoperable. Per Licensing, TS 3.0.3 is NOT applicable. Entry into
TS 3.4.9 Condition C is required for inoperability of both trains of Pressurizer Heaters.

e Unit 1 Emergency-Powered Pressurizer Heater Checkout (1307.009) is used to determine
operability of vital powered Pressurizer Heaters.

5. |F any Pressurizer heater is declared inoperable,
THEN perform the following:

¢ Initiate action to repair heater.

Initiate a Condition Report.
e Referto TS 3.4.9 and TRM 3.4.9.

Refer to “RCS Pressure, Temperature and Flow DNB Surveillance Limits” of the ANO1 COLR
(TS 3.4.1).

Notify Ops Manager.




O

3.4.9 Pressurizer

3.4 REACTOR COOLANT SYSTEM (RCS)

Pressurizer
349

LCO 3.4.9 The pressurizer shall be OPERABLE with:
a. Pressurizer water level > 45 inches and < 320 inches; and
b. A minimum of 126 kW of Engineered Safeguards (ES) bus powered
pressurizer heaters OPERABLE.
NOTE
OPERABILITY requirements on pressurizer heaters do not apply in
MODE 4.
APPLICABILITY: MODES 1, 2, and 3,
MODE 4 with RCS temperature > 262°F.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
Pressurizer water level not | A1 Restore level to within 1 hour
within limits. limits.
Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met.
B.2 Be in MODE 4 with RCS 24 hours
temperature < 262°F.
Capacity of ES bus C.1 Restore pressurizer heater 72 hours
powered pressurizer capacity.
heaters less than limit.
Required Action and D.1 Bein MODE 3. 6 hours
associated Completion
Time of Condition C not AND
met.
D.2 Bein MODE 4. 12 hours

ANO-1

3.4.91

Amendment No. 215




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0772 Rev: 0 Rev Date: 9/3/09 Source: New Originator: S.Pullin
TUOIl: A1LP-RO-AOP Objective: 5 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 009 System Title: Small Break LOCA

Description: Ability to operate and monitor the following as they apply to a small break LOCA: RB sump level

K/A Number: EA1.02 CFR Reference: 41.7/45.5/45.6

Tier: 1 ROImp: 3.8 RO Select: Yes Difficulty: 4
Group: 1 SRO Imp: 3.8 SRO Select: Yes Taxonomy: Ap
Question: Ro:i“““‘““g‘ SRo:]"‘“““‘““‘g"

Given: ’

Small break LOCA has occurred.
The Reactor building sump is filling at a rate of 2%/minute.
Reactor Building sump level is 44%

What is the RCS leak rate and with the leak size remaining steady how long can the Reactor building sump be
used for an accurate leak rate calculation?

A. RCS leak rate approximately 91 gpm, and the RB sump level can be used for 3 minutes.
B. RCS leak rate approximately 80 gpm, and the RB sump level can be used for 16 minutes.
C. RCS leak rate approximately 72 gpm, and the RB sump level can be used for 28 minutes.

D. RCS leak rate approximately 45 gpm, and the RB sump level can be used for 3 minutes.

Answer:
A. RCS leak rate approximately 91 gpm, and the RB sump level can be used for 3 minutes.

Notes:

A. is the correct answer due to sump is 45.4 gallons per/ % and the RB sump can only be used for leak rate
determination up to 50% level after that level you can not get an accurate leak rate due to volume
uncertainties

B. is incorrect due to the wrong leakrate and time.

C. is incorrect due to the wrong leakrate and time.

D. is incorrect due to the wrong leakrate.

References:
STM 1-08 Rev. 14

History:
New for the RO/SRO 2010 exam




O

Reactor Building Spray & Containment Building STM 1-08 Rev. 14

2.9.2.1 RB Sump Isolation
Valves

2.9.2.2 RB Sump Level
Instrumentation

Each RB sump ECCS suction line is equipped with two
isolation valves. The four ECCS isolation valves are 14-inch motor
operated gate valves. The inside RB isolation valves are
manufactured by Anchor Darling. They are designated as CV-1414
and CV-1415 with a design pressure and temperature of 100 psig and
150°F. Both inside isolation valves are located in the RB sump. The
outside isolation valves are manufactured by Aloyco. They are
designated as CV-1405 and CV-1406 with a design pressure and
temperature of 75 psig and 300°F.

Isolation valves CV-1414 and CV-1405 provide the suction line
from the RB Sump to P-34A/P-35A. CV-1405 is located in the “A”
DH vault. They are controlled by hand-switches located on panel C-
18.

Isolation valves CV-1415 and CV-1406 provide the suction line
from the RB Sump to P-34B/P-35B. CV-1406 is located in the “B”
DH vault. They are controlled by hand-switches located on panel C-
16.

The inside containment isolation valves (CV-1414 & CV-1415)
are normally left open. The outside isolation valves (CV-1405 &
CV-1406) are normally closed. All four RB sump ECCS isolation
valves are required to be operable whenever RB integrity is required.
They can be either manually or remote-manually operable. The four
RB sump isolation valves do not receive an ESAS signal to open or
close since their safety function supports ECCS.

RB Sump isolation valve power supply and associated
handswitch for each are provided in the following table.

RB Sump supply to P-34A & P-35A

CV-1414 (RB Inside Isol) HS-1414/C-18 B-51112

CV-1405 (RB Outside Isol) HS-1405/C-18 B-51113

RB Sump supply to P-34B & P-35B

CV-1415 (RB Inside Isol) HS-1415/C-16 B-6163

CV-1406 (RB Outside Isol) HS-1406 / C-16 B-6166
(Refer to Table 8.01)

RB sump level is independently measured by level transmitter
LT-1405 and level sensor LE-1405B. Each level instrument is
mounted in the RB sump and has a measuring range of 0 to 56
inches, which correlates to 0 to 100%. The instruments measure
sump level from 6 inches (0%) above the sump bottom to the sump
maximum level of 46 inches (71.4%). Each percent from 0% to 50%
of level indication equals a maximum of 45.4 gallons. Sump level
indication for determining RCS leak rate is limited to 50% due to
volume uncertainty above that level: Each instruments range extends
16 inches above the RB floor.

LT-1405’s signal is used for indiction and an annunciator alarm
function. RB sump level can be read on panel C-14 from LI-1405 or
SPDS (1.1405). LT-1405 has a sensitivity of Vs inch or 0.45% of

17




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0198 Rev: 1 Rev Date: 8/9/05 Source: Direct Originator: J. Haynes
TUOI: A1LP-RO-RBS Objective: 6 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 011 System Title: Large Break LOCA

Description: Knowledge of the interrelations between the Large Break LOCA and the following: Pumps.

K/A Number: EK2.02 CFR Reference: 41.7/45.7

Tier: 1 ROImp: 26 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 2.7 SRO Select: Yes Taxonomy: K
Question: RO:M SRO:M

Given:

- A large break LOCA has occurred.
- Offsite power has been lost.

Why must Reactor Building Spray flow be throttled to 1050-1200 gpm prior to transferring to Reactor Building
sump suction?

A. To ensure adequate NPSH for ECCS pumps.
B. To prevent pump runout on the Spray pumps.
C. To lower load on the EDGs.

D. To limit corrosion of reactor building equipment.

Answer:
A. To ensure adequate NPSH for ECCS pumps.

Notes:

(a.) is correct.

(b.) is incorrect. The spray pumps are designed for the fuil flow that is achieved during ES conditions.
(c.) is incorrect. The EDGs are designed to handle the load of the spray pumps at full flow.

(d.) is incorrect. The design of RB equipment includes allowances for corrosion due to RB spray.

References:
1202.012, Chg. 008

History:

Developed for use in 98 RO Re-exam.
Selected for use in 2005 RO exam, replacement question.
Selected for the RO/SRO 2010 exam.




P P
| 1202.012 || REPETITIVE TASKS 008 PAGE 37 of 50|

' Page 1 of 6

WARNING
IE core is signifi icantly damaged, THEN initiation of sump recirculation may cause high radiation in areas
near HPI, LPI, and RB Spray system piping.

CAUTION
e Failure to throttle RB Spray before initiating sump recirc may result in inadequate pump suction press.
e Full flow from both trains of HPI, LP], and RB Spray can remove 6' of water from BWST in 5 minutes.

NOTE
If ES has actuated, individual component signals may be overridden as necessary to perform this task.

15. Shift to RB sump suction:
A. Verify both LPI pumps running (P34A and B).
1)  IF either LPl pump is unavailable, THEN stop associated HPI pump.

2)  Verify LPI Room Coolers running:

P-34A Room | P-34B Room
O VUC1AorB | VUCIC or D

3) Verify both LPI Block valves fully open (CV-1400 and 1401).

B. Verify Letdown isolated by either

Letdown Coolers Outlet (CV-1221)
OR
Letdown Cooler Outlets (CV-1214 and 1216).

(15. CONTINUED ON NEXT PAGE)

| 1202.012 I | Rev 3-17-08 I

O

ﬁ
| RT-15 I




CHANG
1202.012 || REPETITIVE TASKS 008 PAGE 38 of 50

O Page 2 of 6

15. (Continued).

C. IEHPIis in service, THEN perform the following:

1)  IF either of the following sets of conditions is satisfied, THEN terminate HPI as follows:

All of these conditions satisfied: OR Both of these conditions satisfied:
e CET SCMis adequate e CETs do not indicate superheated
e Any LPI flow exists + LPI flow meets the following criteria:

e HPI throttled to < 110 gpm/pump 2 LPI pumps 1 LPI pump

¢ RCS press and temp are not rising > 2800 gpm/pump | > 3050 gpm

a) Start AUX Lube Oil pumps for running HPI pumps.
b)  Stop running HPI pumps.
c) Close all HPI Block valves.
d) Close RCP Seal INJ Block (CV-1206).
O 2)  IF HPI termination criteria are not met,
THEN verify both Decay Heat Supply to Makeup Pump Suctions open
(CV-1276 and 1277).
a) IF CV-1276 or 1277 fails to open, THEN stop associated HPI pump.

D. IF RB Spray has actuated, THEN perform the following:

1)  Verify RB Spray flow throttled to maintain 1050 to 1200 gpm per train.

2)  IF NaOH Tank T10 level is < 16/,
THEN close RB Spray NaOH Addition T-10 Outlets (CV-1616 and 1617).

E. Verify RB Sump Outlets open (CV-1414 and 1415).
F.  Align LPI to take suction from RB sump as follows:
1)  Open RB Sump Outlets (CV-1405 and 1406).

a) IF CV-1405 or 1406 fails to open,
THEN stop associated LPI, HP! and RB Spray pumps.

O (15. CONTINUED ON NEXT PAGE)

e ————

|| 1202.012 || . _ RT'15_ _| Rev 3-17-Q|




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0609 Rev: 0 Rev Date: 8/9/05 Source: Direct Originator: Cork/Pullin
O TUOI: A1LP-RO-ARCP Objective: 19 Point Value: 1

Section: 4.2 Type: Generic APEs

System Number: 015 System Title: Reactor Coolant Pump Malfunctions

Description: Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss of RC
Flow) and the foliowing: RCP indicators and controls.

K/A Number: AK2.10 CFR Reference: 41.7/45.7

Tier: 1 RO Imp: 28 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 2.8 SRO Select: Yes Taxonomy: K
_Question: Ro: .......... 5 % sRo:Is

Which of the following indications would require stopping a Reactor Coolant Pump?
A. Seal cavity pressures oscillating at 600 psi peak to peak

B. Seal bleedoff temperature 160°F

C. Seal beedoff temperature 60°F above 1st stage seal temperature

D. Failure of one stage as indicated by zero stage DP

Answer:
O C. Seal beedoff temperature 60°F above 1st stage seal temperature

Notes:

Answer "C" is correct, this exceeds 40°F delta-T specified in section 1 of 1203.031.
Answers "A", "B" and "D" just indicate a need for increased monitoring frequency of an RCP.

References:
1203.031, Chg. 018

History:

New for 2005 RO exam, replacement question.
Selected for the RO/SRO 2010 exam.




CHANGE
018 PAGE 4 of 38

REACTOR COOLANT PUMP AND MOTOR EMERGENCY
Q SECTION 1

SEAL DEGRADATION

NOTE

e RCP seal stage AP is determined as follows:

— 1st stage AP = system pressure - lower seal cavity press.
- 2nd stage AP = lower seal cavity pressure - upper seal cavity press.
— 3rd stage AP = upper seal cavity pressure - RB atmospheric press.

« Third stage seal leakage by design is 0 to 0.08 gpm. Third stage leakage in excess of design will
affect upper seal cavity pressure and seal bleed off flow.

4. Determine if any of the following conditions exist:

e RCP seal cavity pressure oscillations exceed 800 psi peak-to-peak
e AP across any stage exceeds 2/3 of system pressure

e Aloss of seal injection
AND >2.5 gpm total seal outflow, including seal bleedoff
(excluding shaft sieeve leakage)

O o Seal bleed off temp >40°F above 1st stage seal temp

o RCP seal bleed off or seal stage temp reaches 180°F
AND no interruption of seal injection OR ICW flow.

A. IF any of the above conditions exist,

HEN reduce reactor power to within the capacity of the unaffected RCP combination, using
Rapid Plant Shutdown (1203.045)

B. WHEN power reduction is complete,
THEN stop the affected RCP(s) per Reactor Coolant Pump Operation (1103.006).

1)  IF only 1 RCP in operation per loop,
THEN enter Tech Spec 3.4.4 Condition A (18-hour time clock).

(continued)

O




CHANGE
REACTOR COOLANT PUMP AND MOTOR EMERGENCY PAGE 38 of 38

O ATTACHMENT A
Page 1 of 1

RCP PARAMETERS
Seal Degradation/Seal Failure

1.  ANY of the following are criteria to SECURE the affected RCP per Section 1 Seal
Degradation

o RCP seal cavity pressure oscillations exceed 800 psi peak-to-peak

« AP across any stage exceeds 2/3 of system pressure on a running RCP
OR exceeds 80% of system pressure on an idle RCP.

o >2.5 gpm total seal outflow, including seal bleedoff (excluding shaft sleeve leakage),
AND a loss of seal injection

o Seal bleed off temp >40°F above 1st stage seal temp

e RCP seal bleed off or seal stage temp reaches 180°F,
AND no interruption of seal injection OR ICW flow.

2.  ANY of the following are criteria to TRIP the affected RCP per Section 2 Seal Failure

e >10 gpmrise in RCS leak
AND a change in seal cavity pressure behavior.

e RCP seal bleed off or seal stage temp reaches 200°F
O AND no change in seal injection OR ICW flow.

e AP across a single stage equal to RCS press, with seal bleed off flow established.

Loss of Cooling Water to RCP Motors or Motor/Bearing Trouble

1.  IF Motor Bearing Temperature >190°F (167°F for P-32B)
AND continues to rise,
THEN SECURE the affected RCP per section 4 and/or section 5 of this procedure.

2.  ANY of the following are criteria to SECURE the RCP per section 5 of this procedure:

e P32B, P32C or P32D PUMP SHAFT vibration; more than one channel >25 mils, after startup
stabilization

e P32A PUMP SHAFT vibration; more than one channel >28 mils, after startup stabilization

3. ANY of the following are criteria to TRIP the affected RCP per section 4 and/or section 5 of
this procedure:

e Motor current exceeds 800 amps

o Winding temperature exceeds 300°F

o Bearing temperature exceeds 225°F (176°F for P32B)

e P-32B or D MOTOR vibration; more than one channel >20 mils after startup stabilization

e P-32A orC MOTOR vibration; more than one channel >0.8 in/sec after startup stabilization
O e ANY RC PUMP SHAFT vibration 229 mils after startup stabilization
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

QiD: 0773 Rev: 0 Rev Date: 9/3/2009 Source: New Originator: S. Pullin
TUOI: ANO-1-LP-RO-DHR Objective: 23 Point Value: 1
Section: 4.2 Type: Generic APE

System Number: 025 System Title: Loss of Residual Heat Removal System

Description: Knowledge of the operational implications of the following concepts as they apply to a Loss of
Residual Heat Removal System: Loss of RHRS during all modes of operation.

K/A Number: AK1.01 CFR Reference: 41 .8/41.10/45.3

Tier: 1 ROImp: 3.9 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 4.3 SRO Select: Yes Taxonomy: a
Question: RO:: ............ = SRO:"MWME

Given:

- The RCS is drained to 374 feet for seal replacement.

RCS Temperature 140 F.

RCS pressure is 5 psig.

- RCS leakage measured at 50 gpm.

- "A" Decay Heat Pump has been stopped and CV-1050 Decay Heat Suction Valve has been closed
per 1203.028, Loss of Decay Heat Removal AOP.

Per 1203.028, Loss of Decay Heat Removal AOP, what is the preferred makeup flow path for these
conditions?

A. Gravity feed from the BWST.

B. Low Pressure Injection.

C. Spent Fuel Cooling Pump P-40A.

D. High Pressure Injection.

Answer:
B. Low Pressure Injection.

Notes:

A. Gravity feed from the BWST is incorrect because the RCS is pressurized

B. Low Pressure Injection is correct.

C. Spent Fuel Cooling Pump P-40A is incorrect because it is the least preferred method allowed.
D. High Pressure Injection is incorrect because HPI could overpressurize the RCS.

References:
1203.028 Change 21

History:
New for the RO/SRO 2010 exam.




1203.028 || LOSS OF DECAY HEAT REMOVAL PAGE 82 of 82

O ATTACHMENT H
{1and 3} Page 1 of 1
RCS MAKEUP METHODS

1. Consider the existing plant conditions listed below:

e RCS press
e RCS level
s RCS open orintact

e Leak rate

o DH Removal system isolated or unisolated
e Available MU flow rate
o Available time

¢ Available equipment

NOTE
e The six RCS makeup methods are listed in order of preference.

e Each method is effective only as long as the limitations listed are met.

O 2. Select a makeup method below based upon existing plant conditions AND perform the
applicable attachment:
REQUIRED APPLICABLE
METHOD RCS OTHER LIMITATIONS ATTACHMENT
PRESS
Gravity Feed from . .
BWST 0 psig Requires BWST level >21 ft A
LPI <200 psig | Requires operable LPI pump B
RB Spray Pump <220 psig | Available flow rate 1500 gpm C
Borated Water Recirc . .
Pump (P-66) <100 psig | Available flow rate 180 gpm D
Spent Fuel Cooling . .
Pump (P-40A) <45 psig Available flow rate 1000 gpm E
HPI N/A Can over-pressurize RCS F




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0395 Rev: 0 Rev Date: 11/21/00 Source: Direct Originator: D.Slusher
TUOI: A1LP-RO-NNI Objective: 14 Point Value: 1
=Section: 42 Type: Generic APEs

System Number: 027 System Title: Pressurizer Pressure Control Malfunction

Description: Knowledge of the interrelations between the Pressurizer Pressure Control Malfunction and the
following: Controllers and positioners.

K/A Number: AK2.03 CFR Reference: 41.7/45.7

Tier: 1 ROImp: 26 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 2.8 SRO Select: Yes Taxonomy: C
Question: — - SRO7

The plant is shutdown and cooled down.
RCS pressure is 220 psig. '
I1&C is performing calibration checks on "A" RPS channel.

Why will I&C request the Pzr Control Pressure Selector, HS-1038,
be placed in the "Y" position?

A. To allow remote indications to be checked during calibration.
B. To prevent the ERV opening, causing a rapid depressurization of the RCS.
C. To maintain pressurizer heaters off during testing.

D. To allow the ERV low setpoint to be checked.

Answer:

B. To prevent the ERV opening, causing a rapid depressurization of the RCS.

Notes:

Answer [b] is correct, testing will cause ERV to open since the LTOP setpoint is in effect.
Answer [a] is incorrect, the selector switch does not select between local and remote indications.
Answer [c] is incorrect, PZR heaters are in manual control for cooldown.

Answer [d] is incorrect, 1&C verifies the setpoint, it is undesirable to operate ERV at this point.

References:

1105.006, Chg. 010
STM 1-69, Rev. 13
History:

Direct from regular exambank QID#5545 for 2001 RO/SRO Exam.
Selected for 2005 RO exam, replacement question.
Selected for the RO/SRO 2010 exam.




PROC./WORK PLAN NO.

PROCEDURE/WORK PLAN TITLE: PAGE: 40f15

1105.006 REACTOR COOLANT SYSTEM NNI CHANGE: 010-00-0

3.13 After a SASS trip has occurred, the AUTO pushbutton must be pressed to
return the channel to AUTO. Transfer to AUTO is inhibited if a
mismatch exists.

3.14 The Mismatch Alarm Bypass Switch is used to bypass a channel's input
to SASS MISMATCH (KO07-B4).

3.15 Pressurizer Level Transmitter HS on C04 selects either of two
compensated level signals (LT-1001 or 1,T-1002) as input to the
following:

e Pressurizer Level Control Valve (Cv-1235) H/A station

e DPressurizer Lo-Lo Heater Cutoff (LS-1001)

e Pressurizer Hi/Hi-Lo/Lo Alarm

e Dasey Panel PZR LVL (LI-1000)

The compensated Pressurizer Level recorder and indicator on C04 are
totally independent of the NNI X/Y systems and the Pressurizer Level
Transmitter HS on C04.

3.16 Pressurizer Temperature Transmitter HS on C04 selects either of two
temperature elements (TE-1001A or TE-1002A) to feed the Pressurizer
Temp indicator on CO4. The signal not selected is sent to the plant
computer.

Temperature compensation of pressurizer level signals is accomplished
independent of the NNI X/Y systems. Each level signal is compensated
by a specific temperature signal at EFIC Signal Conditioning Cabinet
(C539 or C540).

3.17 RC Pressure RPS A RPS C HS on C04 is a SASS selector switch which
selects input from RPS A (PT-1021) or RPS C (PT-1038) for control of
the following systems:

e DPressurizer Heater Control.

e DPressurizer Spray Valve Control

e Electromatic Relief Valve Control (high pressure setpoint)

In SASS ENABLE position, RPS A (PT-1021) is selected as the preferred
input.

3.18 The three-position Cntrlg T-Hot HS on C03 selects T-hot of loop "A",

T-hot of loop "B", or the average of loops "A" and "B" (marked UNIT,
from RC Loop A/B Hot Leg T-ave TY-1023 in C47). The selected signal
is used by the ICS for control. This signal is also used by Reactor
Coolant T-hot (TR-1023) on C13 and the recorder's HI alarm contact, RC
Loop A/B Hot Leg (TS-1023) .
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Non-Nuclear Instrumentation System STM1-69 Rev. 13

3.3.7 RCS Pressure
instruments

3.3.8 NNIX pressure
control

Ten pressure transmitters monitor RCS pressure. The pressure
transmitters are located on instrument racks 1 and 2 inside the reactor
building. The pressure taps for the pressure transmitters are located
on the RCS hot leg piping on the vertical piping to the OTSGs. The
pressure transmitters supply input to the Engineered Safeguards
Actuation System (ESAS), Reactor Protection System (RPS), and
EFIC instrument cabinets C-539 and C-540 (supplies inputs to
SPDS).

Pressure transmitters PT-1021, PT-1023, PT-1038 and PT-1039
supply inputs to A, B, C, and D RPS channels, respectively. The
pressure transmitters that supply RPS are Rosemount differential
capacitance detectors. A and C RPS channels supply pressure
recorders on C04. The range of indication is 1700 psig to 2500 psig.
A and C RPS channels also supply inputs to NNIX for pressure
control.

Pressure transmitters PT-1020, PT-1022, and PT-1040 provide
input to A, B, and C ESAS analog channels, respectively. The
pressure transmitters that supply ESAS are Rosemount differential
capacitance detectors. ESAS analog channel A supplies indication on
C-166 (Dasey Panel). The range of the indication is O psig to 2500
psig. ESAS analog channel A also inputs to NNIX for pressure
control (ERV low setpoint at 400 psig). PT-1020 is also used for
over pressure protection of the Decay Heat Removal System. CV-
1050 will close if RCS pressure exceeds 320 psig. The interlock
allows opening CV-1050 when RCS pressure is less than 290 psig.

Pressure transmitters PT-1041 and PT-1042 provide input to
EFIC instrument cabinets C-540 and C-539, respectively. The
pressure transmitters that supply C-539 and C-540 are Rosemount
differential capacitance detectors. These transmitters satisfy REG.
Guide 1.97 environmental qualification and Appendix R fire
requirements (C-540). All outputs from C-539 and C-540 are
buffered so that an output device failure will not affect the instrument
string. C-540 supplies outputs to SPDS (Safe Shutdown), ICCMDS
channel B, DROPS channe] 2 and PI-1041 (located on C04). C-539
supplies outputs to SPDS (Alternate Shutdown), ICCMDS channel A,
DROPS channel 1, and PR 1042 (located on C04). The range of
indication is 0 psig to 3000 psig. C-540 also supplies an input to
ESAS analog channel 2. The input is used for over pressure
protection of the Decay Heat Removal System. CV-1410 will close if
RCS pressure exceeds 385 psig. The interlock allows opening CV-
1410 when RCS pressure is less than 290 psig.

RPS channels A and C supply outputs from PT-1021 and PT-
1038 to the NNIX instrument cabinets for RCS pressure control. A
transfer relay selects which signal inputs to the NNIX pressure
control channel. The relay is powered from the NNIX 120-volt AC
bus. A three-position switch located on C04 controls the transfer
relay. The switch positions are “A” “Auto”, and “C”.

14




Non-Nuclear Instrumentation System STM1-69 Rev. 13

In the Auto position SASS controls which signal inputs into
NNIX. Normally, RPS channel A is selected for input. If RPS
channel A signal fails, SASS would de-energize the transfer selecting
the RPS channel C input. The A and C switch positions allow the
operator to select RPS channel A or C independent of SASS (signal is
hard selected and SASS cannot change it). The input scheme is
shown below:

125 PSI ;
BIAS :

£ 3

AAAAAAA - |

! | !

RPS A i
T . SR e H

i | i AMP AMP ;

PT1021 ! i 3
ITRANSFER |

| RELAY *

RPS C 1 ! ERV
‘ W

AL,

PT1038 |
1

The SASS selected pressure signal inputs into an isolation
amplifier. A 125 psi bias is input into the isolation amplifier when
contact A closes. The bias is applied when either MFWP trips and
reactor power is greater than 80%. This immediately opens the
pressurizer spray valve to control RCS pressure. The output of the
isolation amplifier is input to a difference amplifier and the ERV
signal monitor.

The ERYV signal monitor opens and closes the ERV in response
to the input from the isolation amplifier. The signal monitor has two
adjustable setpoints ( a high and a low setpoint). The signal monitor
opens the ERV when RCS pressure reaches 2450 psig (high) and
closes the ERV when RCS pressure reaches 2395 psig (low). ESAS
analog channel 1 supplies wide range pressure input to a signal
monitor. The ESAS input and associated signal monitor opens the
ERV when RCS pressure is 400 psig and closes the ERV when RCS
pressure reaches 350 psig.

Three switches are associated with the ERV, the ERV setpoint
selector switch, HS-1013, and two auto/open switches, HS-1012 and
HS-1-14. HS-1013 (located on C-04) allows selecting either the high
ERV setpoint (2450 psig) or the low ERV setpoint (400 psig). Hand
switches HS-1012 (located in NNI cabinet C-47-2) and HS-1014
(located on C-04) allow manual opening of the ERV. Each
handswitch has two positions; AUTO, and OPEN.

15




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0582 Rev: 0 Rev Date: 9/3/2009 Source: New Originator: S. Pullin
TUOI: A1LP-RO-EFIC Objective: 26 Point Value: 1
=Section: 41 Type: Generic EPEs

System Number: 029 System Title: Anticipated Transient Without SCRAM (ATWS)

Description: Ability to determine or interpret the following as they apply to the ATWS: Reactor trip alarm.

K/A Number: EA2.02 CFR Reference: 43.5/45.13

Tier: 1 ROImp: 4.2 RO Select: Yes Difficuity: 4
Group: 1 SRO Imp: 4.4 SRO Select: Yes Taxonomy: An
Given:

- Plant startup is in progress.

- Reactor power is 20%.

- Total Main FW flow is 1.6 x e 6 Ibm/hr.
- Generator load is ~180 Mwe.

Subsequently the following indications are observed:
- Reactor power dropping rapidly,

- Regulating groups In-Limit lights ON,

- Safety groups Out-Limit lights ON.

- Turbine Generator Lockout alarm is in,

- EFW actuated on both trains.

Which of the following annunciators, and reasons for the annunciator, could cause the above indications?

A. K08-A3 "REACTOR TRIP" because the in-service MFW pump has tripped causing a reactor trip with
power >9%.

B. KO08-F2 "CRD MOTOR POWER FAILURE" because a loss of transformer X8 has tripped the Regulating
Groups.

C. KO08-A5 "AMSAC TRIP" because both Gamma Metrics NI-501 and NI-502 were not calibrated within 3% of
heat balance as required.

D. K08-A3 "REACTOR TRIP" because the RPS anticipatory trip for Turbine has not been reset.

Answer:

C. KO8-A5 "AMSAC TRIP" because both Gamma Metrics NI-501 and NI-502 were not calibrated within 3% of
heat balance as required.

Notes:

A. Isincorrect because a reactor trip would have caused all of the control rods to insert not just the regulating
go?sp isﬁgonect because a loss of X8 would only lose one of the AC power supplies to the rods and no rods
\.g?l_lllsdégfréct, if gamma metrics indicated >45% with the given feedwater flow, an AMSAC Trip would be
::r)]f“?;?g(':orrect because a reactor trip would have caused all of the control rods to insert not just the regulating
groups.

References:




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

1102.002 Change 082
STM 1-59 Rev. 1

History:
New for the RO/SRO 2010 exam.




PROC./WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 107 of 177
1102.002 PLANT STARTUP CHANGE: 082

18.20 Open moisture separator—reheater 2nd Stage 1l-Inch Warmup
Valves on Cll.

e CV-6808
e CV-6837
e C(CV-6814
e (CV-6842

18.21 Adjust lo-load limit setpoint to 12.7% (127 MWwe).

18.22 Verify that NI-501 (SPDS point NI1LP) and NI-502 (SPDS
point NIZLP) Gamima Metrics Linear Power Instruments are
within *3%-of-heat balance power.

18.22.1 IF instruments are outside the allowable
differences,
THEN have I&C Dept calibrate instruments per
Source Range Channels Test (1304.055).

18.23 IF available,

THEN using Plant Computer UTILITY screen, PLANT MODE
ASSIGNMENT (PMA), select “Power Ops” mode to enable
computer alarms for the power ops mode.

18.24 Verify plant at ~25% power.

18.24.1 Adjust Low Load Limit setpoint to 20% (200 MWe).

18.24.2 WHEN gland steam condenser AP is >2.8

{per PDIC-2905 on co2),
THEN place CV-2906 handswitch in AUTO.

|
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Diverse Reactor Overpressure Prevention System STM 1-59 Rev 1

Foxboro isolators NY-501G and NY-502G. NI-501 inputs reactor
power to DROPS channel 1 and NI-502 inputs to channel 2.

The Loop A and B Main Feedwater Flow signals from the flow
transmitters are provided to DROPS through non-1E Bailey voltage
buffers in NNI cabinets C47-4 and C48-7.

Refer to table below for MFW flow transmitters associated with
each DROPS channels.

Channel 1 Channel 2

Loop “A” MFW flow PDT-2627 | Loop “A” MFW flow PDT-2628

Loop “B” MFW flow PDT-2677 | Loop “B” MFW flow PDT-2678

The. AMSAC. turbine - trip-and EFW initiation signals are
generated when MFW flow is less than 15% of 6.0 x 10° LB/hx,
rated flow in both loops and when reactor power is greater tlian
45%.

(Refer to Figure 59.04)

The turbine trip signals are summed in the existing turbine trip
circuitry and upon receipt of both DROPS channels AMSAC
signals, the auto-stop oil trip solenoid and the auto-stop back-up oil
trip solenoid will be energized. Energizing either of the auto-stop oil
trip solenoids will trip the turbine.

The DROPS AMSAC signal to trip the main turbine is
accomplished by two relays in the turbine trip circuitry. The relay
contacts are wired in series to form the 2 out of 2 coincidence logic
to actuate the Auto-Stop oil trip and backup trip solenoids which trip
the main turbine. The power for the coil and contacts on these
relays is supplied from the 125 vdc bus in the turbine trip circuitry.
DROPS Turbine trip confirmation is provided by the two trip
contacts wired in series which provide a 125 vdc trip confirm signal
back to DROPS. For additional information on the turbine trip
circuitry refer to STM 1-24 Main Turb & Controls.

The DROPS AMSAC subsystem provides an energize to trip
signal to initiate Emergency Feedwater. EFW actuation signals from
DROPS inputs to EFIC channels “A” and “D” Initiate modules.
DROPS channel 1 trip signal inputs to EFIC channel “A” and
channel 2 trip signal inputs to EFIC channel “D”. Initiation of EFIC
Channels A and D will result in full EFW actuation.. Since EFIC
trips actuate on loss of input signal or loss of EFIC power to the
initiate modules the signals from DROPS are inverted by a
Anticipatory Trip Initiation relay in the EFIC cabinets. The 1E relay
coil and contacts are powered by the associated EFIC cabinet 28 vdc
power supply. This relay is normally de-energized and its associated
contacts closed. The AMSAC trip signal will energize the
anticipatory trip initiation relay causing it contacts to open actuating
EFW utilizing the normal initiation process. The non-1E AMSAC
signal interfaces with the 1E portion of EFIC through photo-optic

11
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Diverse Reactor Overpressure Prevention System STM 1-59 Rev 1

2.4.1 DROPS Testing

2.5 Annunciators

Periodic testing of DROPS is required and will occur during
normal plant operation. Due to DROPS interaction with other
systems it is important to recognize equipment failures that can
potentially cause adverse affects during testing. When performing a
DROPS channel DSS or AMSAC test the “trip” function will cause
the associated actuation features relays or contacts to change state.
For example: "When performing DROPS; channel 1. DSS subsystem
test the “A” or main power to CRD groups.5,.6,.7.and the Aux. bus
gate drives contacts will open along with energizing one of the two
relays in the turbine trip circuitry. When problems exist in either the
CRD, EFIC, Gamma Metrics or the turbine trip circuitry DROPS
testing should not be performed.

DROPS testing is performed by utilizing the common test jacks
and test enable push-buttons located on the control module. The
system test will remove the process inputs and internally simulate
the inputs. The setpoints and the trip signals can be monitored at the
front panel for verification during testing. Since the DROPS is a 2
out of 2 logic system the channel not being tested and the trip feature
not being tested will be placed bypass. Placing the channel in
bypass requires the DSS and AMSAC bypass switches to be placed
in the bypass position. This will disable the associated trip function
and prevent system actuation during testing.

When the associated DROPS channel being tested is placed in
test the DSS / AMSAC in test annunciator will alarm alerting the
operator of this condition.

For additional information refer back to section 2.1.5 Control
Module and section covering the DSS and AMSAC test enable
buttons.

This section will cover the annunciators associated with the
DROPS system. For additional information refer to 1203.013G
Annunciator Corrective Actions.

The annunciators associated with DROPS are systematically
arranged and grouped in panel KO8 located on panel C-13 in the
control room.

The following alarms are provided for the DROPS system:

DSS Trip: KO08-AS will alarm when RCS pressure sensed by PT-
1041 and PT-1042 indicates > 2430 psig and both DROPS channels
have received an DSS trip confirm signal.

AMSAC Trip: K08-B5 will alarm when Reactor power is greater
than 45% and MFW flow indicates less than 15% of total flow (.9 x
10° lbm/hr) and both DROPS channels have received an AMSAC
trip confirm signal.

DSS / AMSAC Trouble: KO08-C5 will alarm when an abnormal
condition exist associated with the subsystems of DROPS. The
conditions that can cause the DSS or AMSAC trouble alarm are
listed below.

13
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0364 Rev: 0 Rev Date: 11/8/00  Source: Direct Originator: J.Cork
TUOI: A1LP-RO-EOP06 Objective: 1 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 038 System Title: Steam Generator Tube Rupture

Description: Knowledge of EOP mitigation strategies

K/A Number: 2.4.6 CFR Reference: 41.10/43.5/45.13
Tier: 1 RO Imp: 3.7 RO Select: Yes Difficulty: 4
Group: 1 SRO Imp: 4.7 SRO Select: Yes Taxonomy: An

Question: Ro:i“‘“““‘“g‘ SRO:M
After a reactor trip, the following indications are observed:

- Makeup Tank level has lost 5 inches in the last 5 minutes

- RB and Aux. Bldg. Sump levels are stable

- "A" EFIC level is 35" and rising

- "B" EFIC level is 31" and stable

- "A" MFW Flow is 0.1 mlb/hr

- "B" MFW Flow is 0.3 mlb/hr

Which of the following actions would be required to minimize
the threat of a potential radioactive release to the public?

A. Initiate HPI per RT-2
B. Cooldown and isolate the "B" SG
C. Cooldown and isolate the "A" SG

D. Commence a rapid RCS cooldown at 240 °F/hr

Answer:
C. Cooldown and isolate the "A" SG

Notes:

Answer [c] is correct, the SG level parameters indicate a rupture on the "A" SG and a cooldown should be
commenced to reduce RCS temperature to <500 F to minimize the possibility of lifting a secondary safety on
the "A" SG.

[a] is incorrect, the leak size is about 30 gpm (30.86 gal/in. x 5 in./5 min.). This is within the capacity of
normal makeup.

[b] is incorrect, a cooldown and isolation is required but not on this SG.

[d] is incorrect, a rapid cooldown at this rate is not required until overfilling of ruptured SG is imminent.

References:
1202.006, Chg. 11

History:

Created for 2001 RO/SRO Exam.
Selected for 2002 RO/SRO exam.
Selected for 2005 Jon Gray RO re-exam.
Selected for 2010 RO/SRO Exam
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l 1202.006 | | PAGE 3 of 42 |

INSTRUCTIONS CONTINGENCY ACTIONS

5. Begin controlled plant shutdown at >5% per
minute.

6. Determine bad SG using one or more of the
following:

e OTSG N-16 monitors:

SG A SGB
RI-2691 | RI-2692

e SGTR display on SPDS.
« Plant Monitoring System Alarms.
e Steam Line High Range RAD Monitors

(may be inconclusive due to insufficient
shielding between MS lines):

SGA SGB
RI-2682 | Ri-2681

e Local steam line radiation survey.
e Nuclear Chemistry sample.
e Atlow FW flow rates:

* Higher than expected SG level

* Lower than expected FW flow rate

* Lower than expected MFW pump
speed

7.  Perform Control of Secondary System
Contamination (1203.014) in conjunction
with this procedure.

8. WHEN bad SG is known,
THEN place bad SG EFW pump Turbine (K3)
Steam Supply valve in MANUAL AND close:

SGA SG B
CV-2667 | CV-2617




I 1202.006 TUBE RUPTURE I-I PAGE 14 of 42

INSTRUCTIONS CONTINGENCY ACTIONS

18. IF emergency cooldown rate is not required
OR
RCS T-hot is <500°F,
THEN establish RCS cooldown rate of
<100°F/hr as follows:

A. For good SG, place TURB BYP valves in A. IF TURB BYP valves are not available,
HAND THEN operate ATM Dump Control System
AND for good SG in HAND to maintain

adjust to maintain cooldown rate <100°F/hr. cooldown rate <100°F/hr.

SG A SG B
ATM
Cv-2676 | DUMPISOL | CV-2619
ATM
CV-2668 | DUMP CNTRL | CV-2618

1) IE both SGs are bad,
THEN steam both SGs.

B. When RCS press is <1700 psig,
O THEN bypass ESAS.

C. IE only one SG is bad, C. IE both SGs are bad,
THEN steam bad SG only as necessary to THEN steam both SGs.
maintain:

e MSSVs closed
s SG press:

- <990 psig if using TURB BYP
valves
— <1040 psig if using ATM Dump
Control system
o SGlevel <410".

e SG Tube-to Shell AT <100°F
(tubes colder).

e Desired cooldown rate if good SG TBV
or ADV is full open.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

O QID: 0551 Rev: 0 Rev Date: 3-30-05 Source: Direct Originator: J.Cork
TUOI: A1LP-RO-EOP03 Objective: 10 Point Value: 1
:ction: 42 Type: Generic APés
System Number: 040 System Title: Steam Line Rupture

Description: Knowledge of the operational implications of the following concepts as they apply to the Steam
Line Rupture: Consequence of PTS.

K/A Number: AK1.01 CFR Reference: 41.8/41.10/45.3

Tier: 1 RO Imp: 41 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.4 SRO Select: Yes Taxonomy: C
Question: RO::MW1"6” —— e

Which of the following would invoke Pressurized Thermal Shock (PTS) limits during a Steam Line Rupture?
A. HPI on with all RCPs off

B. RCS cool down rate 105°F/hr with Tcold 360°F

C. RCS cool down rate 55°F/hr with Tcold 310°F

D. SG Tube to shell DT 150°F tubes colder

Answer:
O A. HPI on with all RCPs off

Notes:

Answer "A" is comrect per RT-14.

Answer "B" is incorrect, cooldown rate is >100°F/hr but Tcold >355°F.
Answer "C" is incorrect, cooldown rate is >50°F/hr but Tcold >300°F.
Answer "D" is incorrect, this is a limit but not a PTS limit.

References:
1202.012, Chg. 8

History:

New for 2005 RO exam.
Selected for 2010 RO/SRO exam
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CHANGE
1202. 012 REPETITIVE TASKS 008 GE 34 of 50|

Page 1 of 3

e PTS limits apply if any of the following has occurred:

NOTE

HPI on with all RCPs off
RCS C/D rate > 100°F/hr with Tcold < 355°F
RCS C/D rate > 50°F/hr with Tcold < 300°F

Once invoked, PTS limits apply until an evaluation is performed to allow normal press control.
When PTS limits are invoked OR SGTR is in progress, PZR cooldown rate limits do not apply.

14. Control RCS press within limits of Figure 3.

A. IFE PTS limits apply or RCS leak exists,
THEN maintain RCS press low within limits of Figure 3.

B. IF RCS press is controlled AND will be reduced below 1650 psig,
THEN bypass ESAS as RCS press drops below 1700 psig.

C. [E PZR steam space leak exists,
THEN limit RCS press as PZR goes solid by one or more of the following:

1)

Throttle makeup flow.

2) IF SCMis adequate, THEN throttle HPI flow by performing the following:
a.) Verify both HPI RECIRC valves (CV-1300 and 1301) open.
b.) Throttle HPI.

3) Raise Letdown flow.

a) IF ESAS has actuated,
THEN unless fuel damage or RCS to ICW leak is suspected,

restore Letdown flow (RT 13).

4)  Verify ERV Isolation open (CV-1000) AND cycle ERV (PSV-1000).

(14. CONTINUED ON NEXT PAGE)

[ o | S I P




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

O QID: 0774 Rev: 0 Rev Date: 9/4/2009 Source: Modified  Originator: S Pullin

TUOI: A1LP-RO-EOP02 Objective: 8 Point Value: 1
Section: 4.2 Type: Generic APE's .
System Number: 054 System Title: Loss of Main Feedwater (MFW)

Description: Ability to determine and interpret the following as they apply to the Loss of Main Feedwater
(MFW): AFW adjustments needed to maintain proper T-ave and S/G level.

K/A Number: AA2.06 CFR Reference: 43.5/45.13

Tier: 1 RO Imp: 4.0 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.3 SRO Select: Yes Taxonomy: C
Question: RO:T_ ' """"" 11 sro:| e

A reactor trip has occurred from 100% pbwer due to a loss of both MFW Pumps.
The following conditions have existed for three minutes:

- CET temperature = 580 degrees F.
- RCS pressure = 1600 psig.

Which of the following operator actions will be performed?
A. Trip all running RCPs.
O B. Verify EFW flow to each Steam Generator is ~320 gpm.
C. Verify Reflux Boiling setpoint is selected on both EFIC trains.

D. Verify EFW in hand and flow to each Steam Generator is ~570 gpm.

Answer:
C. Verify Reflux Boiling setpoint is selected on both EFIC trains.

Notes:

A. Incorrect, this would be done for loss of subcooling margin but only if <2 minutes had expired without
tripping the RCPs.
B. Incorrect this is done for loss of subcooling margin but only if EFW flow is less than adequate and the
value given is similar

but less than the minimum flow rate of greater than or equal to 340 gpm.
C. Correct since subcooling margin is lost and the Reflux Boiling setpoint is required to be selected in this

situation.
D. Incomrect, this would be done if only one SG was available.

References:
1202.012 Change 008, RT-5

_History:

Modified from QID 368.
O Selected for the RO/SRO 2010 exam.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

QID: 0368 Rev: 1 Rev Date: 8/8/05 Source: Direct Originator: J.Cork
TUOI: A1LP-RO-EOP02 Objective: 8 Point Value: 1
Section: 4.1 - Type: Generic EPEs
System Number: 009 System Title: Small Break LOCA

Description: Knowledge of the operational implications of the following concepts as they apply to the small
break LOCA: Natural circulation and cooling, including reflux boiling.

K/A Number: EK1.01 CFR Reference: 41.8/41.10/45.3
Tier: 1 ROImp: 42 RO Select: No Difficulty: 3
Group: 1 SRO Imp: 4.7 SRO Select: No Taxonomy: An

auestion: RO:r—— ' """""""" SRO: r——— """"""""""

A reactor trip has occurred from 100% power.

The following conditions have existed for three minutes: /DO ren —/
(]

- RCS temperature = 590 degrees F.
- RCS pressure = 1700 psig.

Which of the following operator actions will be performed?
A. Trip all running RCPs.
O B. Verify EFW flow to each Steam Generator is ~320 gpm.
C. Verify Reflux Boiling setpoint is selected on both EFIC trains.

D. Go to Overheating EOP, 1202.004.

Answer:
C. Verify Reflux Boiling setpoint is selected on both EFIC trains.

Notes:

Answer [c] is correct since subcooling margin is lost and the Reflux Boiling setpoint is required to be selected
in this situation.

Answer [a] is incorrect, this would be done for loss of subcooling margin but only if <2 minutes had expired
without tripping the RCPs.

Answer [b] is incorrect, this is done for loss of subcooling margin but only if EFW flow is less than adequate
and the value given is similar but less than the minimum flow rate of greater than or equal to 340 gpm.
Answer [d] is incorrect, this would not be done since the entry conditions for Overheating have not been met
and loss of subcooling margin .

References:
1202.012, Chg. 004-03-0, RT-5

History:

Direct from regular exambank Q!D 3030.
Selected for use in 2002 SRO exam.
Modified for use in 2005 RO exam, replacement question.




REPETITIVE TASKS 008 PAGE 11 of 50
O Page 1 of 3

5. Verify proper EFW actuation and control:

A. Verify EFW actuation indicated on Bus 1 and 2 of both Trains A and B on CO09.

B. Verify at least one EFW pump (P7A or B) running with flow to SG(s) through applicable
EFW CNTRL valve(s).

SGA SGB
CV-2645 | P7A | CV-2647
CV-2646 | P7B | CV-2648

Table 1
EFIC Automatic Level Control Setpoints
Condition Level Band | Automatic Fill Rate
Any RCP running 20 to 40” No fill rate limit
All RCPs off AND Natural Circ selected 300 to 340" 2 to 8"/min
All RCPs off AND Reflux Boiling selected 370 to 410" 2 to 8"/min
O C. IF SCM is not adequate, THEN perform the following:

1)  Select Reflux Boiling setpoint.

NOTE
Table 2 contains examples of less than adequate/excessive EFW flow.

2)  Verify EFW CNTRL valves operate to establish and maintain SG levels 370 to 410”".

a) IF both SGs are available,
HEN verify SG level rising and tracking EFIC setpoint until 370 to 410" is
established.
(1) IE EFW flow is less than adequate,
THEN control EFW to applicable SG in HAND to maintain 2 340 gpm to
applicable SG until level is 370 to 410"
(2) IE EFW flow is excessive
AND
> 340 gpm to either SG,
THEN throttie EFW to applicable SG in HAND to limit SG depressurization.
Do not throttle below 340 gpm on either SG until SG level is 370 to 410",
b) IF only one SG is available,

HEN feed available SG in HAND at 2 570 gpm until SG level is 370 to 410™.

O (5. CONTINUED ON NEXT PAGE)

e ———e e ———————————————————
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0496 Rev: 0 Rev Date: 12/8/2003 Source: Direct Originator: NRC
TUOI: ELP-NLO-ELEC1 Objective: 29 Point Value: 1
Section: 4.1 Type: Generic EPEs

System Number: 055 System Title: Station Blackout

Description: Ability to operate and monitor the following as they apply to a Station Blackout: Battery, when
approaching fully discharged.

K/A Number: EA1.05 CFR Reference: 41.7/45.5/45.6

Tier: 1 RO Imp: 3.3 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.6 SRO Select: Yes Taxonomy: C
Question: RO:: ......... - SRO:E'Y ............ —

Unit 1 has been in a station black-out for 1.5 hours with battery bank D06 supplying bus D02 with power
without a battery charger online for this entire time.

If the equipment on bus D02 does NOT change, which one of the following statements describes the battery’s
discharge rate (expressed as amperage) as the battery is expended?
A. The battery amperage will be fairly constant until the design battery capacity
is exhausted.
B. The battery amperage will drop steadily until the design battery capacity is exhausted.

C. The battery amperage will rise steadily until the design battery capacity is exhausted.

D. The battery amperage will be fairly constant until the design battery capacity is
exhausted and then will rapidly drop.

Answer:
C. The battery amperage will rise steadily until the design battery capacity is exhausted.

Notes:

P=IE: As the battery discharges under a constant load, battery voltage will drop and current (battery
amperage) will rise.

References:
ELP-NLO-ELEC1

History:

Developed by NRC.

Used on 2004 RO/SRO Exam.

Selected for 2005 Jon Gray RO re-exam.
Selected for the RO/SRO 2010 exam.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

QID: 0366 Rev: 0 Rev Date: 1/8/00 Source: Direct Originator: J.Cork

' TUOI: A1LP-RO-ESAS Objective: 5 Point Value: 1
Section: 4.2 Type: Generic APEs o
System Number: 056 System Title: Loss of Offsite Power

Description: Knowledge of the reasons for the following responses as they apply to the Loss of Offsite
Power: Order and time to initiation of power for the load sequencer.

K/A Number: AK3.01 CFR Reference: 41.5,41.10/45.6/45.13

Tier: 1 RO Imp: 3.5 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.9 SRO Select: Yes Taxonomy: K
Question: RO:;__ """"" 13 SRO::r—— """"""" 13

An electrical storm has caused a Degraded Power situation with a spurious ES actuation of the even channels.
in which order will the following ES components be started automatically?

A. SW pump, HPI pump, LPI pump, RB Spray pump

B. HPI pump, SW pump, LPI pump, RB Spray pump

C. SW pump, HPI pump, RB Spray pump, LPI pump

D. HPI pump, LPI pump, SW pump, RB Spray pump

O Answer: B

D. HPI pump, LPI pump, SW pump, RB Spray pump

Notes:

Answer [d] lists the correct order of load sequence with loss of offsite power and ES actuation.
The others are incorrect sequences of the correct components.

References:
1305.006, Chg. 030

History:

Created for 2001 RO/SRO Exam.
Selected for 2005 Jon Gray RO re-exam.
Selected for the 2010 RO/SRO exam




PROC.\WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 169 of 170
1305.006 INTEGRATED ES SYSTEM TEST CHANGE: 030
SUPPLEMENT 1
Page 72 of 73
LIMITING IS DATA WITHIN
TEST MEASURED NORMAL RANGE FOR LIMITING RANGE?
QUANTITY INSTRUMENT VALUES RANGE OPERABILITY (CIRCLE YES OR NO)
Loop II SW
Control Attachment 4
logic test N/A N/A N/A satisfactory YES NO
ES Even
Channels
Control Attachment 6
logic test N/A N/A N/A satisfactory YES NO
21 hour
@2600-2750 KW
AND
DG2 temperatures
loaded Clock Min N/A stable YES NO
DG1 At rated
(CH 2) DAS Data Sec. N/A speed and YES NO
DG2 from ESAS voltage in
(CH 2) Actuation Sec. N/A <15 sec. YES NO
Shed on loss
N/A N/A of power YES NO
Resequence
N/A N/A on buses YES NO
HPI pump
Even DAS Data Sec. N/A 4.7-5.3 sec YES NO
channels from Loss LPI pump
ES load of Power Sec. N/A 9.6-10.4 sec YES NO
sequencing SW pump
Sec. N/A 14.4-15.6 sec YES NO
RBS pump
Sec. N/A 33.6-36.4 sec YES NO
VSF-1C
Sec. N/A 48-52 sec YES NO
VSF-1D
Sec. N/A 48-52 sec YES NO

PERFORMED BY

IF “No” is circled in any space above, THEN declare the affected
component inoperable, immediately notify the Shift Manager, write a
Condition Report and initiate corrective action.

OPERATOR

OPERATOR

OPERATOR

OPERATOR

DATE/TIME
DATE/TIME
DATE/TIME

DATE/TIME




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0624 Rev: 0 Rev Date: 11/2/05 Source: Direct Originator: J.Cork

TUOI: A1LP-RO-NNI Objective: 7 Point Value: 1
Section:T.ZZ——Type: GenericTP? - -
System Number: 057 System Title: Loss of Vital AC Electrical Instrument Bus

Description: Ability to determine and interpret the following as they apply to the Loss of Vital AC Instrument
Bus: S/G pressure and level meters.

K/A Number: AA2.05 CFR Reference: 43.5/45.13
Tier: 1 RO Imp: 3.5 RO Select: Yes Difficulty: 3
Group: 1 SROImp: 3.8 SRO Select: Yes Taxonomy: C

Question: Roi—_ﬁ SRO:5 ............. =

What would be the effect on the SG préssure and level instruments on C03, if a loss of the RS-1 bus occurred?

A. Instrument power would automatically be transferred to YO-2 by the ABT, SG pressure and level
instruments would not be effected.

B. The NNI-X S1 and S2 switches would open and SASS would transfer to NNI-Y, SG pressure and leve|
instruments would fail to mid scale.

C. Both NNI-X SG pressure indicators would fail so ICS could not generate a
BTU limit alarm.

D. Instrument power would automatically be transferred to YO-1 by the ABT, SG pressure and level
instruments would fail low.

Answer:

A. Instrument power would automatically be transferred to YO-2 by the ABT, SG pressure and level
instruments would not be effected.

Notes:

"A" is correct, a loss of RS-1 would simply cause NNI-X to be powered from YO-2, -24vDC logic power is
auctioneered and instrument power would transfer by the ABT within 0.5 seconds no effect on instruments.
"B" is incorrect, it would take a loss of both RS-1 and YO-2 to cause the S1 and S2 switches to open.

"C" is incorrect, although SG pressure does input to the BTU limit alarm, the NNI-X SG pressure indicators
would not be failed due to the power transferto YO-2.

"D" is incorrect, the alternate power to NNI-Y is from YO-1.

References:
STM 1-69, Rev. 13

History:

New for 2005 RO re-exam.
Selected for the 2010 RO/SRO exam




Non-Nuclear Instrumentation System

STM1-69 Rev.13

O 3.1.3 Controls and

indications

3.2 NNI Power Supplies

The following controls and indications are associated with the
SASS system.

SASS module front panel controls and indications:

Reset switch

Switch is located under the front cover and may be used
to reset (initialize the computer and start the data
gathering).

Auto push-button

When depressed, the associated SASS channel will
return to automatic if the NNIX and NNIY signals are
within the mismatch setpoint.

Test toggle switch

The test toggle switch inserts a +5 VDC signal into the
signal conditioning board of the associated channel. The
SASS computer will see the signal step change and
generate a mismatch and trip indication. The SASS
transfer function is blocked when the toggle switch is
taken to either the X or Y position.

Auto Indicator

Green LED indicator shows the SASS system is capable
of initiating a signal transfer. Indicator should normally
be on.

Mismatch Indicator

Amber LED indicator lights when the computer detects
a mismatch (NNIX and NNIY signals exceeds the
mismatch setpoint).

Trip X Indicator

Red LED indicator lights when the NNIX signal has
failed. The SASS channel should have initiated a
transfer to the NNIY channel.

Trip Y Indicator

Red LED indicator lights when the NNIY signal has
failed. The SASS channel should have initiated a
transfer to the NNIX channel (for Tc only).

The NNI power supplies provide the power necessary for the
NNI system operation. A 120-volt AC bus supplies power to relays,
transmitters, and generally components not inside the NNI cabinets.
424 volt DC buses supply power to the internal electronic circuits
which process the signals. NNIX is supplied from RS-1 and Y-02.
NNIY is supplied from RS-4 and Y-01.

The vital (RS) and instrument (Y) buses each supply one positive
24 volt DC and one negative 24 volt DC power supply through circuit




O

Non-Nuclear Instrumentation System STM1-69 Rev. 13

breakers S-1 and S-2. S-1 and S-2 are located in the NNI cabinets.
Diodes auctioneer the outputs of the two positive 24 volt DC and two
negative 24 volt DC power supplies. Therefore, a loss of either of the
power sources A (RS or instrument power) will not cause a loss of the
+24 volt DC power.

The power supply monitor monitors the output of the +24-volt
DC power supplies. The power supply monitor will initiate an
annunciator alarm when power supply voltage is abnormal. The
power supply monitor will also cause the S-1 and S-2 switches to
open when either the positive or negative 24 volt DC power is lost
(loss > >.5 seconds). The S-1 and S-2 switches also provide
overcurrent protection for the power supply and NNI components.

An automatic bus transfer switch (ABT) is fed from the vital and
instrument buses (vital is the normal source). The ABT will transfer
to the instrument AC when the vital power source is lost. The ABT
will shift back to the vital source 10 minutes after vital power is
restored to the ABT.

3.3 Reactor Coolant System Instrumentation

3.3.1 RCS Hot Leg (Th)

Three dual element RTDs are located on each RCS hot leg on the
vertical piping at the outlet of the reactor vessel. Hot leg RTD
locations are as follows:

RCS A Loop RCS B Loop
TE-1011 TE-1039
TE-1012 TE-1040
TE-1013 TE-1041
TE-1014 TE-1042
TE-1111 TE-1139
TE-1112 TE-1140

TE-1139 and TE-1112 provides an input into C-540B. TE-1111
inputs into C-539B. The temperature elements input into an RTD
bridge that converts the resistance of the RTD to a corresponding
output voltage. The output then goes to isolation amplifiers. The
isolation amplifiers supply outputs to the SPDS computer and hot leg
temperature indication on C03. The range of temperature indication
is 50 °F to 700°F.
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QiD: 0187 Rev: 1 Rev Date: 4/25/2002 Source: Direct Originator: S.Pullin
TUOI: A1LP-RO-AOP Objective: 4.5 Point Value: 1
gection: 42 Type: Generic APE_
System Number: 058 System Title: Loss of DC Power

Description: Knowledge of the operational implications of the following concepts as they apply to Loss of DC
Power: Battery charger equipment and instrumentation.

K/A Number: AK1.01 CFR Reference: 41.8/41.10/45.3

Tier: 1 ROImp: 238 RO Select: Yes Difficuity: 3
Group: 1 SRO Imp: 3.1 SRO Select: Yes Taxonomy: C
Question:

Given the following indications at 100%.power:

- Annunciator D02 UNDERVOLTAGE (K01-A8) in alarm.

- Annunciator D02 TROUBLE (K01-D8) in alarm.

- Annunciator D02 CHARGER TROUBLE (K01-E8) in alarm.
- The reactor has tripped.

- The turbine trip solenoid light is on.

- Breaker position lights on the RIGHT side of C10 are off.
What are the actions required of the CBOT?

A. Trip the main generator output breakers.

B. Transfer D11 to emergency supply DO1.

C. Trip all RCPs.

D. Transfer D21 to emergency supply DO1.

Answer:

Notes:

[d] is correct per 1203.036 as the conditions are indicative of a loss of DO02.

[a] and [b] are incorrect due to this a loss of D02 not D01 these are actions for the loss of DO1.

[c] is incorrect due to we have not loss seal injection and seal cooling, this is an action in this procedure
section if both of the before mentioned system functions are lost

References:
1203.036, Chg. 08

History:

Developed for use in 98 RO Re-exam

Selected for use in 2002 RO/SRO exam, revised slightly.
Selected for 2005 Jon Gray RO re-exam.

Selected for the 2010 RO/SRO exam




PROC.WORK PLAN NO. | PROCEDUREWORK PLAN TITLE: PAGE: 13 of 44

1203.036 LOSS OF 125V DC CHANGE: 008

SECTION 2 -- LOSS OF D02
1.0 SYMPTOMS

1.1 Low DC Voltage Alarms:

e D02 UNDERVOLTAGE (K01-A8)
e D21 LOSS OF VOLTAGE (KO01-BS8)
e RA2 LOSS OF VOLTAGE (K01-C8)

¢ D02 TROUBLE (K01-D8)

e H2 DC CONTROL POWER OFF (K02-BS5)
e A2 DC CONTROL POWER OFF (K02-C7)

e A4 DC CONTROL POWER OFF (K02-D7)

e EOS SYSTEM TROUBLE (K04-CS)

1.2 Loss of breaker indicator lights for plant buses on right side of C10
and switchyard mimic on C10.
2.0 IMMEDIATE ACTION
NONE
3.0 FOLLOW-UP ACTIONS
3.1 IF reactor trips,

THEN perform Emergency Operating Procedures (1202.XXX) in conjunction
with this procedure.

3.2 IF RCP seal injection AND seal cooling are BOTH lost,
THEN trip all running RCPs.

3.2.1 Isolate RCP Seal Bleedoff (Normal) by closing the following
valves:

e (CV-1270
e (CV-1271
e (CV-1272

e (CV-1273

3.2.2 Place RCP Seal Bleedoff (Alternate Path to Quench Tank)
controls in CLOSE:

sv-1270

e SV-1271

SvV-1272

SV-1273




PROC.WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE: PAGE: 14 of 44
1203.036 LOSS OF 125v DC CHANGE: 008
SECTION 2 -- LOSS OF D02 (continued)
3.3 Isolate letdown by closing Letdown Cooler E-29A/B Outlets:
e (CV-1214
e (CV-1216
3.4 At Cl10, transfer D21 to EMERG SUPPLY DO1.
3.4.1 IF transfer of D21 is NOT successful,
THEN attempt local transfer of D21 to D01, while
continuing.
3.5 Notify SM to implement Emergency Action Level Classification
(1903.010) .
3.6 IF reactor is NOT tripped,
THEN GO TO step 6.0.
3.7 IF transfer of D21 is successful,
THEN GO TO step 4.0.
3.8 IF transfer of D21 is NOT successful,
THEN perform the following:
3.8.1 Dispatch an operator to perform Attachment 2, while
continuing.
3.8.2 GO TO step 5.0.

4.0 IF transfer of D21 is successful,
THEN perform the following:

4.1

4.2

Verify Condenser Vacuum Pump (C-5A OR C-5B) running.

IF OP HPI pump is tripped,
THEN restart as follows:

4.2.1 Place the following in HAND AND close:

e RC Pump Seals Total INJ Flow (CV-1207)

e PZR Level Control (CvV-1235)

4.2.2 Verify RCP Seal INJ Block (CV-1206) closed.
4.2.3 Start Aux Lube 0il pump for OP HPI pump.
4.2.4 Start the OP HPI pump.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0281 Rev: 0 Rev Date: 9-3-99 Source: Direct Originator: D. Slusher

TUOI: ANO-1-LP-RO-MSSS Objective: 3 Point Value: 1

Section: 4.2 Type: Generic AOP -
System Number: 062 System Title: Loss of Nuclear Service Water

Description: Knowledge of the reasons for the following responses as they apply to the Loss of Nuclear
Service Water: The automatic actions (alignments) within the nuclear service water resulting
from the actuation of the ESFAS.

K/A Number: AK3.02 CFR Reference: 41.4,41.8/45.7

Tier: 1 RO Imp: 3.6 RO Select: Yes Difficulty: 3
Group: 1 SROImp: 3.9 SRO Select: Yes Taxonomy: C
Question: RO — RO —

Service Water Pumps P-4A, P-4B (supplied from A-4), and P-4C are running.
An ES actuation coincident with a loss of off-site power occurs.

Which service water pumps will autostart when A-3 and A-4 are re-energized?
A. P-4A, P-4B and P-4C

B. P-4A and P-4B

C. P-4B and P-4C

D. P-4A and P-4C

Answer:
D. P-4A and P-4C

Notes:

When ESAS actuates and the buses are re-energized the P-4A and P-4C handswitch position will interlock P-
4B and keep P-4B from starting. Therefore, "a", "b", and "¢" responses are incorrect.

References:
STM 1-42, Rev. 18, Service and Auxiliary Cooling Water, page 13, 14, 15

History:

Developed for 1999 exam.
Used in 2001 RO/SRO Exam.
Selected for the 2010 RO/SRO exam.
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Service & Auxiliary Cooling Water

STM 1-42 Rev. 18

Each vacuum breaker returns flow back to its respective service
water bay.

Each vacuum breaker is provided with a manual isolation valve
and a bypass. The isolation valves, SW-118A, B & C are “Category
E” valves normally locked open.

The service water pumps are driven by a 350 HP, 4160 Volt AC
induction motors. The motors are located on the second floor of the
Intake Structure. This location ensures pump operability in the event

of a flood.
Additional information on SW pump design is contained in the
table below.
Line Shaft Diameter 2-3/16"
Discharge Column CS, Flanged
Impeller Diameter 18-1/2"

Power supplies for the motors are as follows:

P-4A is powered from Bus A3 (4.16KV) through breaker A-
302. If offsite power is unavailable and the #1 emergency
diesel generator is running, A3 will be powered from DG #1
(K4A) through generator output breaker A-308.

P-4C is powered from Bus A4 (4.16KV) through breaker A-
402. If offsite power is unavailable and the #2 emergency
diesel generator is running, A4 will be powered from DG #2
(K4B) through generator output breaker A-408.

Service water pump P-4B is a swing pump. It can be
powered from either A3 or A4 through motor operated
disconnect (A6). P4B power can be electrically swapped
using HS-3608 or by manually swapping A6 to the opposite
bus. HS-3608 is located on panel C-18. To ensure system
redundancy, it must be selected to the associated bus for the
pump that it is in standby for. If P-4B is backup to P-4A
then HS-3608 will be in the A-3 (breaker A-303) position
and A-4 (breaker A-403) for P-4C backup. The MOD for
P4B is located in the upper level of the Intake Structure in
the electric fire pump room.

Note: Logic for auto-start is not determined by selector
switch position but by breaker alignment.

13




Service & Auxiliary Cooling Water STM 1-42 Rev. 18

The following table contains SW pump handswitch location
O and its associated positions.

Sw Component HS # HS Location | Remarks
Pump
P4A SW Loop I 3611 C-18 *
P4B Swing SW Pump (A3) 3609 C-18 *

Swing SW Pump (A4) 3600 C-16 *

Bus selector switch 3608 C-18 Selects power to either A3 or A4

P4C SW Loop I 3610 C-16 *
* Handswitch; start/stop/normal/pull-to-lock; spring return too normal.

2.3.4.1 SW Pump Start During normal operation the A3 and A4 buses are powered from
Logic non-vital 4160-volt buses Al and A2 respectively through bus tie
breakers. A3 is fed from Al through tiebreaker A309 and A4 is fed
from A2 through tiebreaker A409. Al or A2 can be supplied power
from one of the three power supplies available. During turbine
generator operation, Al and A2 are powered from the Unit Aux
transformer, which provides power to all in house loads. Following a
turbine trip, electrical power is automatically transferred to the SU 1
transformer. If SU 1 becomes inoperable then power can be manually
O aligned to SU 2. SU2, which can provide power to either Unit 1 or
Unit 2 or both is provided with a load shed feature to limit load placed
on SU 2. For additional information on SU 2 load shed refer to
1107.001 Electrical System Operation.

Each SW pump is provided with 15-second time delays, which
will time out prior to restarting the SW pumps previously running
when power is restored. If no offsite power is available then an under
voltage condition on either A3/A4 or BS5/B6 will cause the bus
tiebreaker to open, associated EDG to start and tie onto the bus.
When A3 or A4 are re-energized, the SW pump(s) will restart after
their associated time delay times out.

To prevent from exceeding EDG loading during an ESAS
actuation with a loss of offsite power and three SW pumps in service,
modifications to the SW pump start circuitry were incorporated.
Prior to these modifications the potential existed for two SW pumps
to be placed on a single EDG due to time delays for each pump are set
at 15 seconds. This condition would occur if the time delay for the
swing pump timed out before the lead pump. This event would start
the swing SW pump and the lead SW pump overloading the EDG.

DCP-92-1016 modified the SW pump start logic to prevent this

event from occurring. Modifications to the system included replacing

P4A and PAC handswitches and P-4B start permissive circuitry. The

new handswitches, HS-3610 for P-4C and HS-3611 for P-4A

O provided additional contacts that tie into the swing SW pump start
logic. A contact in each handswitch is wired into the auto-start

14
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2.3.4.2 SW Pump
Instrumentation
and Alarms

circuitry for service water pump P-4B that allows pump to auto-start
when a specific condition exists.

For ease of discussion the logic explanation will cover P4B
auto-start when selected to the A3 bus. If any of the following
conditions exists, then P-4B will auto-start when an ESAS actuation
occurs along with or without a loss of offsite power.

* HS-3611 (P4A) in normal after stop (green flagged).
* HS-3611 in “Pull to Lock”.
* HS-3611 placed in stop position.

* Feeder breaker for P4A trips open with HS in normal after
start (red flagged).

Service water cross-connect isolation valves will automatically
align to provide flow from P4B to the affected loop. Additional
information on Service Water crosstie valve logic will be discussed in
section 2.3.8.

The following are automatic starting and stopping interlocks
associated with the service water pumps:

*  Pump motor will stop when turned to off or P-T-L.
®  Pump motor will stop on a loss of voltage.
®  Pump motor will stop on an electrical fault.

* Pump motor for P4A and P-4C will restart after a loss of
voltage if its handswitch is in normal after start.

®  Pump motor for P-4B will restart after a loss of voltage only
if the handswitch for the primary pump is in the “Stop,”
“Normal-After-Stop” or Pull-To-Lock” position,

*  Pump motor will start when hand-switch is placed in start.

(Refer to Figure 42.01 & Table 42.02)

P-4A, B, and C motor winding temperature are continuously
monitored by temperature elements. These temperature elements send
a signal for their respective pump motor windings to trend recorder
TR-2808 located on panel C-19 in the control room. The SW Pump
Motor winding temperatures can also be read on the plant computer.

When motor winding temperature reaches 250°F, annunciator
K10-C4 “SW Pump Mtr Wdg Temp Hi” will alarm alerting the
operator of this condition. TE’s associated with each SW pump are
listed below.

* P-4A Mtr Wdg temp (TE-3650)
® P-4B Mtr Wdg temp (TE-3613)
* P-4C Mtr Wdg temp (TE-3610)

15




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

O QID: 0335 Rev: 0 Rev Date: 9-7-99 Source: Direct Originator: D. Slusher
TUOI: ANO-1-LP-RO-EOP04 Objective: 6 Point Value: 1
Section: 4.3 Type: B&W EPE/APE
System Number: E04 System Title: Excessive Heat Transfer

Description: Ability to operate and / or monitor the following as they apply to the (Inadequate Heat Transfer):
Desired operating results during abnormal and emergency situations.

K/A Number: EA1.3 CFR Reference: CFR: 41.7/45.5/45.6

Tier: 1 ROImp: 36 RO Select: Yes Difficulty: 2.5
Group: 1 SROImp: 3.8 SRO Select: Yes Taxonomy: C
Question: Ro:i___ """"" 17 sro:| 17 17

Given:

- Loss of all Feedwater
- HPI core cooling started

What indicates adequate HPI core cooling?

A. CET temperatures stable after 100 minutes.
O B. T-cold tracking associated SG T-sat.

C. T-hot tracking CET temperatures.

D. T-hot/T-cold differential temperature dropping.

Anéwer:
A. CET temperatures stable after 100 minutes.

Notes:

"A" is correct since the only criteria for evaluation of adequacy of core cooling via HPI is a decrease in CET

temps.
"B", "C", and "D" are individual indications of adequate primary to secondary heat transfer.

References:
1202.004 Change 6

History:

Developed for 1999 exam.
Used on 2004 RO/SRO Exam.
Selected for the 2010 RO/SRO exam
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INSTRUCTIONS CONTINGENCY ACTIONS

1202.004

6. (Continued).

F. Isolate Pressurizer Spray Line as follows:

1) Place Pressurizer Spray Control in
HAND AND verify closed (CV-1008).

2) Close Pressurizer Spray Isolation

(CV-1009).
7. IF MU Tank level drops below 18",
THEN close Makeup Tank Outlet (CV-1275).
8. Check Letdown in service. 8. IF CET SCM is adequate,

THEN unless fuel damage or RCS to ICW
leak is suspected, restore Letdown flow

(RT 13).
9. Control RCS press within limits of Figure 3
(RT 14).
10. Check CET temps stable or dropping. 10. Perform one of the following:

A. IF HPI flow is < full flow from one HPI

pump,
THEN GO TO step 18.

B. Hold at this point until one of the following
conditions is met:

1) IF EFW becomes available,
THEN GO TO step 13.

2) IE MFW or AFW pump becomes
available,
THEN GO TO step 12.

3) IFE CET temps begin to drop,
THEN GO TO step 11.
4) IF >120 minutes on HPI cooling elapse
AND
CET temps are still rising,
THEN GO TO step 18.

5) IF CET temps are superheated AND
moving away from the saturation line,
THEN GO TO 1202.005,
"INADEQUATE CORE COOLING"
procedure.
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0775 Rev: 0 Rev Date: 9/8/2009 Source: New Originator: S. Pullin
TUOI: A1LP-RO-GEN Objective: 7 Point Value: 1
Sectioh: 42 Type: Generic APE's

System Number: 077 System Title: Generator Voltage and Electrical Grid Disturbances

Description: Ability to interpret reference materials, such as graphs, curves, tables, etc.

K/A Number: 2.1.25 CFR Reference: 41.10/43.5/45.12

Tier: 1 ROImp: 3.9 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.2 SRO Select: Yes Taxonomy: C
Question: Ro:;"“““‘i“g‘ SRO:?W

REFERENCE PROVIDED

Given:

Plant 100% power
Electrical storm caused an grid disturbance
The Dispatcher calls Control Room and requests Unit 1 Generator power factor

With the Unit 1 Generator operating at 880 MWe gross out, what reactive load must it carry to be at 2 0.98
power factor?

A. ~140 MVAR
B. ~180 MVAR
C. ~200 MVAR

D. ~260 MVAR

Answer:
B. ~180 MVAR

Notes:

Using Attachment N of Op-1102.004
B. is correct
A, C and D are associated with different power factors or generator loads.

References:
1102.004 Change 048

History:
Developed for the 2010 RO/SRO exam.




PROC./WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 48 of 65

1102.004 POWER OPERATION

CHANGE: 048

MEGAVARS (Over-excited)

(Under-excited)

ATTACHMENT N
page 1 of 1

Hydrogen Inner-Cooled Turbine Generator Calculated Capability
Curve at Rated Voltage
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Basis Specifications: 1002.6 MVA 3 Phase
0.90 PF 60 Hz
22 KV 1800 RPM
0.58 SCR 75 PSIG
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ES-401 PWR Examination Outline Form ES-401-2

6-401 PWR Examination Outline Form ES-401-2
L] Emergency and Abnormal Plant Evolutions - Tier 1/Group 2 (RO)
E/APE #/Name/ Safety Function Kl K| K| Al A G K/A Topic(s) IR # QD | Typ
1] 21 31 112 e
000001 Continuous Rod Withdrawal / 1 Not selected n/a
000003 Dropped Control Rod / 1 Not selected n/a
000005 inoperable/Stuck Control Rod / 1 Not selected n/a
000024 Emergency Boration / 1 Not selected n/a
000028 Pressurizer Level Malfunction / 2 X AK1.01 — PZR reference leak 2.8 | 19 776 | N
abnormalities.
000032 Loss of Source Range NI /7 X AA2.04 — Satisfactory source- 3.1 20 777 | N
range / intermediate-range overlap
000033 Loss of Intermediate Range NI 17 Not selected n/a
000036 (BW/A08) Fuel Handling Accident/ 8 AK2.1 — Changed to randomly n/a
selected System 068 AK2.07
AA1.10 — CVCS makeup tank
000037 Steam Generator Tube Leak /13 X level indicator 29 21 778 N
000051 Loss of Condenser Vacuum /4 Not selected n/a
'___(@0059 Accidental Liquid RadWaste Rel. /9 Not selected n/a
000060 Accidental Gaseous Radwaste Rel. /9 AK1.04 — Changed to randomly n/a
selected System 028 AK1.01
000061 ARM System Alarms / 7 X AK3.02 — Guidance contained in 3.4 22 634 | D
alarm response for ARM system.
S 0067 Plant Fire On-site / 8 X AK1.02 — Fire Fighting 3.1 23 695 | DR
“__2J0068 (BW/AD6) Control Room Evac. /8 X " | AK2.07 - ED/G 3.3 24 779 | D
000069 (W/E14) Loss of CTMT Integrity / 5 Not selected n/a
000074 (W/E06&EQ7) Inad. Core Cooling / 4 Not selected n/a
000076 High Reactor Coolant Activity / 9 Not selected n/a
W/EO1 & E02 Rediagnosis & S| Termination / 3 Not selected n/a
W/E13 Steam Generator Over-pressure / 4 Not selected n/a
W/E15 Containment Flooding / 5 Not selected n/a
W/E16 High Containment Radiation /9 Not selected n/a
BW/A01 Plant Runback / 1 Not selected n/a
BW/A02&A03 Loss of NNI-X/Y /7 Not selected n/a
BW/A04 Turbine Trip 14 Not selected n/a
BW/A05 Emergency Diesel Actuation / 6 X AK2.1 - Components, and
functions of control and safety
systems, including
instrumentation, signals, 4.0 25 349 | D
interlocks, failure modes, and
automatic and manual features.
. AA2.2 - Adherence to appropriate
BWIAO7 Flooding /8 % procedures and operation within 33 26 | 780 N
the limitations in the facility's
license and amendments
BW/EO3 Inadequate Subcooling Margin / 4 Not selected n/a
F_QN/EOS; W/E03 LOCA Cooldown - Depress. / 4 Not selected n/a
W/EQ9; CE/A13; W/E09&E10 Natural Circ. /14 Not selected n/a |
} 2.2.22- Knowledge of limiting
JE138E14 EOP Rules and Enclosures 15 conditions for operations and 4.0 27 595 N
safety limits.
CE/A11; W/E08 RCS Overcooling - PTS / 4 Not selected n/a

ES-401 1 Form ES-401-2




[

Form ES-401-2

ES-401 PWR Examination Outline
CE/A16 Excess RCS Leakage /2 Not selected n/a
CE/E09 Functional Recovery Not selected n/a
212 1|1} 2] 1] Group Point Total: 9

A Category Point Totals:

Form ES-401-2

ES-401
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

. QiD: 0776 Rev: 0 Rev Date: 9/8/2009 Source: New Originator: S. Pullin
TUOI: ASLP-RO-CMP02 Objective: 9a Point Value: 1
Section: 4.2 Type: Generic APE's
System Number: 028 System Title: Pressurizer (PZR) Level Control Malfunction

Description: Knowledge of the operational implications of the following concepts as they apply to pressurizer
level control malfunctions: PZR reference leg abnormalities.

K/A Number: AK1.01 CFR Reference: 41 .8/41.10/45.3
Tier: 1 RO Imp: 238 RO Select: Yes Difficulty: 2
Group: 2 SRO Imp: 3.1 SRO Select: Yes Taxonomy: C

Question: RO}

Given:

Plant at 100% power
Leak develops on the pressurizer reference leg

What effect does this have on level indication and pressurizer level control valve, CV-12357?

A. Indicated level decreases and pressurizer level control valve, CV-1235, opens to control level.
. B. Indicated level decreases and pressurizer level control valve, CV-1235, closes to control level.
C. Indicated level increases and pressurizer level control valve, CV-1235, opens 10 control level.

D. Indicated level increases and pressurizer level control valve, CV-1235, closes to control level.

Answer:
D. Indicated level increases and pressurizer jevel control valve, CV-1235, closes to control level.

Notes:

D. is comect, a leak in the reference leg would cause indicated level to increase. As a result of the level rise
CV-1235 will close in oreder to maintain level at setpoint.
A, B,and C are incorrect, using the different possible combinations.

References:
ASLP-RO-CMP02 Rev 2

History:
New selected for 2010 RO/SRO exam.




a.

K. Failure

leg

a.

. Anin

4. Aspreviously discussed, radiation
levels near D/P cell affect detector

integrity

1. For level detectors with wet reference i!

of D/P cell, following failure modes
exist

crease in ambient temperature |

will cause density of wet reference
leg to decrease

This will result in tower D/P
sensed by D/P cell, and indicated
level will be greater than actual
level

The opposite effect produces lower
indicated level when ambient
temperature decreases

A high radiation environment can
permanently embrittle detector cell,
causing cell to lose its elasticity”
and altering its characteristics, as
well as degrade sensitive
electronics

Indications

connected to “high pressure” side

A break in variable leg of pD/Pcell §
creates higher D/P being sensed by §
D/P cell, resulting in level
instrument indicating low level

Conversely, reference leg break
creates lower D/P sensed across
D/P cell, Tesulting in indicated
actual level

PWR/ COMPONENTS/ CHAPTER 7 54 of 136 © 1999 GENERAL PHYSICS

CORPORATION

SENSORS/DETECTORS REV 2
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

. QiD: 0777 Rev: 0 Rev Date: 9/8/2009 Source: New Originator: S. Pullin
TUOI: A1LP-RO-NOP Objective: 4 Point Value: 1
Section: 4.2 Type: Generic APE's
System Number: 032 System Title: Loss of Source Range Nuclear Instrumentation

Description: Ability to determine and interpret the following as they apply o the Loss of Source Range
Nuclear instrumentation: Satisfactory source-range intermediate-range overiap

K/A Number: AA2.04 CFR Reference: 43.5/45.13

Tier: 1 RO Imp: 3.1 RO Select: Yes Difficulty: 3
Group: 2 SRO Imp: 3.5 SRO Select: Yes Taxonomy: C
Question: rod 20

Given:

Source Range 5 X 10 4 counts
Intermediate Range 1 X 10-9 amps

During the startup, the source range instruments fail to 3 counts per second.

What is the required operator action for the given condition?

. A. Immediately suspend operations involving positive reactivity changes..
B. Within 1 hour verify CRD trip breakers open.
C. Continue the startup..

D. Immediately initiate a shutdown and insert all control rods.

Answer:

C. Continue the startup..

Notes:
C. is comect, procedure allows continuing with startup if intermediate range indicate >10 -10 amps.

A, B and D are incorrect due to these are the actions to take when both source range instruments fail and both
intermediate range channels indicate <10 -10 amps.

References:
1203.021 Change 10

History:
New for the RO/SRO 2010 exam.
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PROC./WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 70f8
1203.021 LOSS OF NEUTRON FLUX INDICATION

CHANGE: 010

SECTION 3

10OSS OF ONE OR MORE SOURCE RANGE NI CHANNELS IN MODES 2 THROUGH 5

SYMPTOMS
1.1 Source range indication reading incorrectly.
1.2 CRD WITHDRAWAL INHIBITED (K08-A2) alarm.

IMMEDIATE ACTION

NONE

FOLLOW-UP ACTIONS

If all 4 of the following conditions apply. there is no on-scale indication
of neutron flux:

NOTE

Three of four power range instruments are <5% power,
No intermediate range instrument is >1071° amps,
No source range instrument is <10% cps,

Reactor Power Wide Range Recorder (NR-502) is inoperable.

3.1 IF no on-scale indication of neutron flux is available,
THEN trip reactor
AND perform Reactor Trip (1202.001) in conjunction with this
procedure.

3.2 IF only one source range channel is operable,
OR 1 of 2 intermediate range channels indicates >107*° amps,
THEN continue plant operations (TS 3.3.9).

3.3 IF both source range instruments fail,
AND both intermediate range channels indicate <€10°*° amps,
THEN perform the following:

—_—

Plant temperature changes which result in positive reactivity additions are
allowed provided the temperature change is accounted for in the Shutdown
Margin calculations.

NOTE

3.3.1 Refer to TS 3.3.9 Condition A.

3.3.2 Immediately suspend operations involving positive
yeactivity changes.

3.3.3 Immediately initiate a shutdown and insert all control
rods .
3.3.4 Within 1 hour verify CRD trip breakers open.
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Nuclear Instrumentation STM 1-67 Rev. 11

. STM 1-67

Nuclear Instrumentation

1.0 Introduction

This STM contains information on the Excore (Out of Core)
Nuclear Instrument System (NIs) for ANO Unit 1. It includes
operational theory of detectors, component Jocations in the plant and
normal and abnormal operations and equipment conditions. The
effect nuclear instruments have on plant operation, and the effect
plant operations have on the Nuclear Instruments is discussed.
Additional information on theory of detector operation is found in
STM 1-62, Radiation Monitoring.

1.1 System Function The Nuclear Instrumentation (NT) System is designed to measure
over twelve decades of neutron flux using ten channels of out of core
neutron detectors and instrumentation. (Refer to Figure 67.01) The

full range of indications are displayed to the Reactor Operator and are
supplied to the Reactor Protection and Integrated Control systems.
Measurement ranges are designed to overlap to provide complete and
continuous information of the full operating range of the reactor.

FIGURE 67.01: NUCLEAR INSTRUMENTATION FLUX RANGES
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QiD: 0778 Rev: 0 Rev Date: 9/8/2009 Source: New Originator: S. Pullin
TUOI: A1LP-RO-ALEAK Objective: 3 Point Value: 1
Section: 4.2 Type: Generic APE's

System Number: 037 System Title: Steam Generator (S/G) Tube Leak

Description: Ability to operate and / or monitor the following as they apply to the Steam Generator Tube
Leak: CVCS makeup tank level indicator.

K/A Number: AA1.10 CFR Reference: 41.7/45.5/45.6

Tier: 1 ROImp: 29 RO Select: Yes Difficulty: 2
Group: 2 SRO Imp: 31 SRO Select: Yes Taxonomy: K
Question: RO:: ........ - SRO:Z ............. =

Given:

Plant at 100% power

Makeup Tank level dropping at 1 inch every 2 minutes.
“A" OTSG N-16 TROUBLE (K07-A5)

PROC MONITOR RADIATION HI (K10-B2)

What is the A OTSG Tube Leak rate?

A. 10gpm

B. 15 gpm

C. 20gpm

D. 25gpm

Answer:
B. 15 gpm

Notes:

B. 15 gpm is correct based on makeup tank level is 30 gallons per inch, at a rate of change of 1 inch per 2
minutes equals 15 gpm leak.
A, C and D are incorrect.

References:
1203.039 Change 011

History:
New for the RO/SRO 2010 exam.
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CHANGE
011 PAGE 11 of 14

1203.039 HE(CESS RCS LEAKAGE

O ATTACHMENT 1

Estimate of RCS Leakrate

NOTE
e The RB Sump contains 45.4 gal/percent.

e Dirty Waste Drain Tanks (T-20s) contain 52.5 gal/percent.

e Auxiliary Building Sump contains 8.98 gal/percent.

e ICW Surge Tank T-37B Level (PDIS-2229) 0.5 to 2.7 psid (1 psid = 333 gallons).

e Estimated MU Flow During RCS Cooldown is contained in Attachment 2 of this procedure.

1. Estimate RCS leakrate using the following formula :

o Use the following table to perform mass balance estimate.

NOTE
e When the BWST is aligned to the Makeup Tank, Makeup Tank Level changes should gener ally NOT
be used for leak rate estimation.

e Pressurizer and Makeup Tank level changes can either be added OR subtracted to estimate leak rate.

e |IF applicable, record current cooldown rate for leak estimation:

O e Calculate Seal bleedoff flow for RCPs + + + =

Makeup Flow F1238/C04 Gpm Plus
Seal Injection Flow F1239/C04 Gpm Plus
HPI Flow SPDS/C16 and C18 Gpm Plus
Pressurizer Level X 12.4 gallin Gpm | Minus (IF rising)-

9 \ Plus (IF lowering)
'g::ﬁ;g (T,j‘-/’/‘\kl:;e"e' X-30.86 gallin Gpm |  Plus (IF rising)-
BWST Outlet Open) Minus (IF lowering)
Letdown Flow F1236/C04 Gpm Minus
Seal Bleedoff flow F1270-3/C13 Gpm Minus
Makeup Flow Due to Attachment 2 Gpm Minus
Cooldown

TOTAL Gpm




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0634 Rev: 0 Rev Date: 11/8/05  Source: Direct Originator: J.Cork

TUOI: A1LP-RO-RMS Objective: 7 Point Value: 1

Section: 4.2 Type: Generic APEs - -
System Number: 061 System Title: Area Radiation Monitoring (ARM) System Alarms

Description: Knowledge of the reasons for the foliowing responses as they apply to the Area Radiation
Monitoring (ARM) System Alarms: Guidance contained in alarm response for ARM system.

K/A Number: AK3.02 CFR Reference: 41.5,41.10/45.6/45.13

Tier: 1 ROImp: 34 RO Select: Yes Difficulty: 4
Group: 2 SRO Imp: 3.6 SRO Select: Yes Taxonomy: C
Question: _

Given:

- AREA MONITOR RADIATION HI (K10-B1) in alarm

- RADIATION MONITOR TROUBLE (K10-C1) in alarm

In accordance with the alarm response procedure, the area monitors on C25 Bay 3 must be inspected.

What indication(s) would you expect to find on the alarming monitor drawer with both of the above
annunciators in alarm?

A. WARNING and POWER ON lights on
B. POWER ON light off
C. HIGH ALARM light on and POWER ON light off

D. FAILURE light on

Answer:
B. POWER ON light off

Notes:

“B" is correct, a loss of power will cause both the Hi Radiation and Trouble annunciators to come in.

"A" is incorrect, this would cause the Hi Radiation but not the Trouble annunciator.

"C" is incorrect, the POWER ON light off will cause both annunicators but the HIGH ALARM light will not be
on with a loss of power.

"D" is incorrect, this will cause the Trouble annunciator but not the Hi Radiation annunciator.

References:

1203.0121, Chg. 046
STM 1-62, Rev. 11

History:

New for 2005 RO re-exam.
Selected for 2010 RO/SRO exam.




Radiation Monitoring

STM 1-62 Rev. 11

2.1.2 Control Room
Radiation Monitor

(Refer to Figure 62.09) In addition to an analog meter,
station indicating units have:

e Four status lights to indicate Power On
(green), Failure (white), High Alarm (red)
and Warning (amber). The failure alarm
occurs when the signal drops below a
preset value.

e One three position switch allows for
checking the warning and high alarm
setpoints. Operation of the Alarm Setting
switch does not bring in high alarms or
initiate any automatic actuation.

e Another three position switch is provided
for alarm reset and check source operation.

e When either of the three position switches is removed
from the normal position of operate, a “Rad Monitor
Test in Progress” Alarm will annunciate in the control
room on K-10.

e Each drawer can be slid away from the panel face to
gain access to potentiometers for setpoint adjustment.

High alarm of all the monitors is interlocked to give audible and
visual remote alarms at the location of each monitor. The failure alarm
or a loss of power to the unit will actuate the “Radiation Monitor
Trouble’ annunciator (K10-C1) in the Control Room. A “High’ alarm
or a loss of power to the unit will actuate the “Area Monitor Radiation
Hi” annunciator (K10-B1).

The ARM’s provide inputs to the plant computer. A listing of
the ARM’s and their current value can be displayed on the plant
computer by going to Group Display (GD), then ARMS.

The control room envelope (Unit 1 and Unit 2) is monitored for
excessive radiation by five detectors. These radiation detectors are
RE-8001, 2RE-8001A, 2RE-8001B, 2RE-8750-1A, and
2RE-8750-1B. The Unit 1 Control Room Area Monitor (RE-8001)
is located on the east wall of the control room. In addition, radiation
monitors 2RE-8001A and 2RE-8001B are mounted in the air supply
and operating area ductwork for the Unit 1 Control Room. High
radiation on any one of these monitors will cause Control Room
isolation for both Control Rooms. The “Control Room Supply Duct
Radiation Hi” annunciator (K16-D1) is the associated alarm. Refer
to STM 1-12 for Control Room Ventilation.

The warning alarm on Control Room Area Monitor (RI-8001)
provides the actuating signal for control room isolation. Power to
this unit is from RS-4 through C-25 Bay 3.

The actuation level for high radiation is sufficiently below
hazardous radiation levels to minimize operator dose during an
accident and is sufficiently above normally experienced background
levels to minimize spurious actuations.




PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE:

1203.0121

PAGE: 3 of 68

ANNUNCIATOR K10 CORRECTIVE ACTION CHANGE: 046

Page 1 of 2
Location: C16
Device and Setpoint:
See Radiation Monitoring System Check and Test (1305.001) AREA MONITOR
Supplement 6, "Area Radiation Monitor Weekly Alarm Check". RADIATION
HI

Alarm: K10-Bl

1.0 OPERATOR ACTIONS

1.

10.

Inspect C25 Bay 3 and determine alarming monitor.
A. Determine if alarm is due to high radiation or loss of power.

IF alarm is due to momentary spike,
THEN reset alarm.

IF loss of power,
THEN GO TO RADIATION MONITOR TROUBLE (K10-C1l).

IF confirmed high radiation within reactor building
AND personnel are inside RB,
THEN sound reactor building evacuation alarm.

A. IF high radiation outside RB
AND within a Radiologically Controlled Area,
THEN GO TO step 6.

IF confirmed high radiation outside reactor building
AND outside Radiologically Controlled Areas,
THEN announce high radiation warning on plant public address system.

IF Control Room (RI-8001) in alarm,
THEN refer to ACTUATION -- CONTROL ROOM ISOLATION (K16-B2}.

Initiate action to have high radiation area surveyed.

IF SF Pool (RI-8009) in alarm

AND Spent Fuel Pool is the radiation source,

THEN maximize SF Pool purification flow per "Spent Fuel Pool Purification”
section of Spent Fuel Cooling System (1104.006).

A. IF radiation levels inside a Radiologically Controlled Area are
determined to be > limits of EVACUATION (1903.030),
THEN GO TO 1903.030.

IF radiation rises to 22.5 mrem/hour outside a Radiologically Controlled
Area,
THEN GO TO EVACUATION (1903.030).

IF projected summed releases exceed NUE criteria for one hour at site
boundary,
THEN notify SM to review EALs (1903.010).
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11. IF it is desired to raise alarm setpoint,
THEN perform applicable sections of Area Radiation Monitor Monthly Alarm

Check (1305.001 Supplement 6).

2.0 PROBABLE CAUSES

NOTE
This annunciator has multiple input without reflash.

Any area monitor in C25 Bay 3 senses radiation above alarm setpoint

2. Any area monitor in C25 Bay 3 de-energized
Any area monitor in C25 Bay 3 alarm lamp removed or burned out

3.0 REFERENCES

1. Schematic Diagram Annunciator K10 (E-460, sheets 1 - 3)
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Location: Clé6

Device and Setpoint:

De-energization of or FAILURE ALARM on any radiation RADIATION
monitor in Radiation Monitoring System Panel (C25 Bays 1-3 MONITOR
and Bay 4 of C24). Monitors are listed on next page. TROUBLE

Alarm: K10-Cl

1.0 OPERATOR ACTIONS

1.

Observe monitors at C24 and C25 for FAILURE ALARM light(s) on or POWER ON
light(s) off.

IF power is off to all monitors in a bay,
THEN verify supply breaker closed:

A. Rad Monitor Panel C24, Rad Monitor Panel C25, Bay 1 (RS1, bkr 8)
B. Rad Monitor Panel C24, Rad Monitor Panel C25, Bay 2 (RS2, bkr 8)
C. Rad Monitor Panel C25, Bay 3 (RS4, bkr 8)

IF either of the following monitors is inoperable

(FAILURE ALARM or power loss):

e Spent Fuel Pool (RI-8009)
e Fuel Handling Area (RI-8017)

AND fuel handling in progress,

THEN stop fuel handling until radiation monitoring requirement is satisfied
per Control of Unit 1 Refueling (1502.004) OR Control of Fuel and Control
Rod Movement in the U-1 Spent Fuel Area (1502.010).

(TRM 3.9.1 and TRM 3.9.2)

IF Control Room (RI-8001) is inoperable (FAILURE ALARM or power loss),
THEN verify control room emergency ventilation actuation. (TS 3.7.9)

IF Liquid Radwaste (RI-4642) is de-energized,
THEN verify CZ Disch to Flume Flow (CV-4642) is closed or auto closes.

(ODCM App.1, L2.1.1)
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1203.0121 ANNUNCIATOR K10 CORRECTIVE ACTION CHANGE: 046
K10-Cl Page 2 of 3
NOTE

The following alignment stops gaseous release and diverts flow to Waste Gas
Surge Tank (T-17).

6. IF Gaseous Radwaste (RI-4830) is de-energized,
THEN verify the following: (ODCM App.l, L2.2.1)

e T-18s Discharge to Gaseous Radwaste Discharge Header Flow Control
(Cv-4820) closed

e Gaseous Radwaste Discharge Isol (Cv-4830) closed

e ABVH Diversion to T-17 (CV-4806) open

7. IF RB Atmos Gaseous Monitor is inoperable,
THEN refer to Reactor Building Ventilation (1104.033). (TS 3.4.15)
8. Initiate steps to survey areas for which radiation monitors are inoperable.
9. Initiate steps to have failed monitor(s) checked and repaired.
10. IF alarm was caused by FAILURE ALARM on monitors,

THEN all monitors that are failed, must be reset using ALARM RESET switch
on front of monitor to clear K10-Cl.

. 2.0 PROBABLE CAUSES
NOTE

e This annunciator has reflash capability. If the alarm window is lit
solid due to one cause and another cause actuates, the alarm will go to
fast flash with an audible alarm.

e FAILURE ALARM light on monitor indicates that the monitor has had no
input from the detector for one minute; detector failure.

1. Any radiation monitor FAILURE ALARM in C25 or Bay 4 of C24

2. De-energization of any radiation monitor in C25 or Bay 4 of C24

3. Any radiation monitor in C25 or Bay 4 of C24 alarm lamp removed or burned
out




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0695 Rev: 1 Rev Date: 4/1/2008 Source: Repeat Originator: Steve Pullin

TUOI: ASLP-RO-FRHAZ Objective: 4B Point Value: 1
Section: 4.2 Type: Generic APEs
System Number: 067 System Title: Plant Fire on Site

Description: Knowledge of the Operational implications of the following concepts as they apply to plant fire
on site: fire fighting.

K/A Number: AK1.02 CFR Reference: 41.8/41.10/45.3
Tier: 1 ROImp: 31 RO Select: Yes Difficulty: 2
Group: 2 SROImp: 3.9 SRO Select: Yes Taxonomy: K

Question: RO:; 23 SRO:! 23

Per 1015.007, "Fire Brigade Organization and Responsibilities," which of the following
describes the Ops Manning composition of the Fire Brigade for the initial response
to a fire on Unit 1?

A. Unit 1 supplies the Fire Brigade Leader,
Unit 2 supplies 3 Fire Brigade members,
Security supplies one support member.

. B. Unit 1 supplies the Fire Brigade Leader and 2 Fire Brigade members,
Unit 2 supplies 1 Fire Brigade member,
Security supplies one support member.

C. Unit 2 supplies the Fire Brigade Leader,
Unit 1 supplies 3 Fire Brigade members,
Security supplies one support member.

D. Unit 2 supplies the Fire Brigade Leader and 1 Fire Brigade member,
Unit 1 supplies 2 Fire Brigade members,
Security supplies one support member.

Answer:

A. Unit 1 supplies the Fire Brigade Leader, Unit 2 supplies 3 Fire Brigade members, Security supplies one
support member

Notes:

A is correct per the requirements of 1015.007

B is incorrect. This answer was previously correct for a fire on Unit 1 prior to the latest revision.
C is incorrect. This is correct for a fire on Unit 2

D is incorrect This answer was previously correct for a fire on Unit 2 prior to the latest revision.

References:
1015.007, "Fire Brigade Organization and Responsibility" Chg. 019

History:

Selected for 2008 RO Exam
Selected repeat for the 2010 RO/SRO exam
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1015.007 FIRE BRIGADE ORGANIZATION AND RESPONSIBILITIES
. CHANGE: 019
5.3 Fire Brigade Members
5.3.1 Under the direct supervision of the Fire Brigade Leader,
Fire Brigade Members are responsible for primary
extinguishment efforts (extinguishers, hoses, etc.).
5.3.2 The Fire Brigade Members of the unaffected unit shall
respond to a fire in the affected unit.
5.3.3 Restore fire equipment after use in accordance with "Fire
Equipment Restoration" section of this procedure.
5.4 Security Force

. 6.0  INSTRUCTIONS

6.1

5.4.1 Shall assign a support person to the Fire Brigade Support
Team to respond to a fire.

5.4.2 The support person is responsible for providing support
activities under direct supervision of the Fire Brigade
Leader or the three fully trained Fire Brigade Members.
These activities will normally include, but are not limited
to, supplying additional equipment, supplying SCBAs, hose
laying, etc. Under normal circumstances the support person
should not perform extinguishing activities unless directly
instructed by the Fire Brigade Leader.

5.4.3 Assist with the restoration of fire equipment after use in
accordance with "Fire Equipment Restoration" section of
this procedure.

Assignment of Fire Brigade Personnel
6.1.1 The Unit 1 Fire Brigade consists of the following:

A. Unit 1 Fire Brigade Leader
B. Three Fire Brigade Members from Unit 2

C. Fire Brigade Support Member from Security Force
6.1.2 The Unit 2 Fire Brigade consists of the following:

A. Unit 2 Fire Brigade Leader

B. Three Fire Brigade Members from Unit 1

C. Fire Brigade Support Member from Security Force
The fire is reported to the Control Room of the affected unit.

6.2.1 The SM/CRS of the affected unit dispatches the Fire Brigade
to the scene of the fire. The SM/CRS of the unaffected Unit
will dispatch the Fire Brigade for zones identified in
1203.049/2203.049, Fires In Areas Affecting Safe Shutdown.

6.2.2 The Fire Brigade Leader of the affected unit responds and
assumes command of the fire fighting activities.

6.2.3 The Fire Brigade Members from the unaffected unit respond
along with the Security Fire Brigade Support Member. This
comprises the initial fire fighting force.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0779 Rev: 0 Rev Date: 9/8/2009 Source: Direct Originator: S. Pullin
TUOI: ANO-1-LP-RO-EDG Objective: 26 Point Value: 1
Section: 4.2 Type: Generic APE's

System Number: 068 System Title: Control Room Evacuation

Description: Knowledge of the interrelations between the Control Room Evacuation and the foliowing: ED/G

K/A Number: AK2.07 CFR Reference: 41.7/45.7

Tier: 1 RO Imp: 33 RO Select: Yes Difficulty: 2
Group: 2 SRO Imp: 3.4 SRO Select: Yes Taxonomy: K
Question: RO:W SRO:-W

Given:

Fire has occurred in the Cable Spread Room

Performing 1203.002 Aiternate Shutdown

CRS follow-up actions are to place

#1 EDG and #2 EDG are running and have been placed in a "No DC" start condition.
What protection is operable to the Emergency Diesel Generators?

A. Positive crankcase pressure trip

B. Low lube oil pressure trip

C. Mechanical over speed trip

D. High jacket water temperature trip

Answer:

C. Mechanical over speed trip

Notes:

"C" will mechanically trip the fuel rack.
"A" and "B" require DC power to the emergency trip relay.
"D" does not exist.

References:

1104.036, Emergency Diesel Generator Operation, Change 049

History:
Direct Selected for 2010 RO/SRO exam
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CHANGE: 049
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13.0 DGl START WITHOUT DC CONTROL POWER

CAUTION
If fault condition that caused loss of DC is NOT removed, be aware that a

fault may still be present and will have to be dealt with when presented.

NOTE
Following sequence assumes no AC or DC is available.

13.1 IF known,
THEN remove fault condition that caused loss of DC.

13.2 Place DGl Engine Control Selector switch (HS-5234) on C107 in MAINT.

CAUTION
With loss of control power, the only functional DG protection is the

mechanical overspeed device.

13.3 Open the following local breakers to prevent shutdown when DC power is
restored:

e DGl Local Field Flashing Power (D-1116A).
(::) {(inside voltage regulator cabinet E-11)

e DGl Engine Control Power (D-1114A).
(inside engine control panel C107)

NOTE

¢ Refer to ES Electrical System Operations (1107.002), "Breaker Local
Operation Without DC Control Power" section, for manual operation of 4160
and 480 volt load center breakers.

e This is a serious condition and even if ESAS is required, ES signal must
be overridden and de-energized.

13.4 To prevent full ES actuation upon restoration of power, de-energize
ESAS digitals by opening following breakers:

e [KESAS Panel C86 and C87 Breaker (RS1-4)

e ESAS Panel C91 and C92 Breaker (RS2-4)




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0349 Rev: 0 Rev Date: 9-7-99 Source: Direct Originator: D. Slusher
TUOI: ANO-1-LP-RO-ELEC Objective: 11J Point Value: 1

Section: 4.3 Type: B&W EOP/AOP e e e
System Number: A05 System Title: Emergency Diesel Actuation.

Description: Knowledge of the interrelations between the (Emergency Diesel Actuation) and the following:
Components, and functions of control and safety systems, including instrumentation, signals,
interlocks, failure modes, and automatic and manual features.

K/A Number: AK2.1 CFR Reference: CFR: 41.7/45.7

Tier: 1 ROImp: 4.0 RO Select: Yes Difficulty: 3
Group: 3 SRO Imp: 3.8 SRO Select: Yes Taxonomy: C
Question: Ro—5% SRO:[— =

Diesel Generator #1 is running for a surveillance test.
Low reactor coolant system pressure causes a reactor trip and ESAS actuation.

What will the ES Electrical response be?

A. A-3 and A-4 powered from SU #1, both diesel generators
running unloaded.

B. A-3 and A-4 powered from SU #1, Diesel Generator # 1 tripped,
Diesel Generator # 2 running unloaded.

C. A-3 powered from Diesel Generator #1, A-4 powered from SU #1,
Diesel Generator # 2 running unloaded.

D. A-3 powered from Diesel Generator #1, and A-4 powered from
Diesel Generator #2.

Answer:

A. A-3 and A-4 powered from SU #1, both diesel generators
running unloaded.

Notes:

"A" is correct, electrical response should be the normal response for an ESAS.
"B" is incorrect, nothing should trip #1 EDG.

"C" is incorrect, the #1 EDG output breaker should open on an ES signal.

"D" is incorrect, both busses should be powered from SU #1.

References:
STM 1-32, Rev. 33

History:

Used in 1999 exam.
Modified from ExamBank, QID# 453.
Selected for 2010 RO/SRO exam
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

Q QID: 0780 Rev: 0 Rev Date: 9/09/2009 Source: New Originator: S.Pullin
TUOI: A1LP-RO-AOP Objective: 4 Point Value: 1
Section: 4.3 Type: B&W EPES/APEs
System Number: AQ7 System Title: Flooding

Description: Ability to determine and interpret the following as they apply to the (flooding): adherence to
appropriate procedures and operation within the limitations in the facilities license and

amendments.
K/A Number: AA.2.2 CFR Reference: 43.5/45.13
Tier: 1 RO Imp: 33 RO Select: Yes Difficulty: 3
Group: 2 SRO Imp: 3.7 SRO Select: Yes Taxonomy: K
Question: ROT— e RO —

Given:
Plant power 100%
"A" Decay Heat pump OOS
Dardanelle Lake Level 350 feet rising 1 ft/hr due to heavy rains
Corps of Engineers predicts peak flood levels will reach 355 feet
What action is required per Natural Emergencies procedure 1203.026 section 4 Flood?
O A. Perform rapid plant shutdown per 1203.045 and align "B" Decay Heat pump for Decay Heat
B. Perform rapid plant shutdown per 1203.045 and transfer plant auxiliaries to SU 2 transformer

C. Trip Reactor and refer to 1202.001 and perform a Forced flow Cool down 1203.040

D. Trip Reactor and refer to 1202.001 and perform a Natural Circulation cool down 1203.013

;\nswer:
B. Perform rapid plant shutdown per 1203.045 and transfer plant auxiliaries to SU 2 transformer

Notes:

B. is correct due to 1203.025 directs you to perform a shutdown per 1203.045, and SU2 transformer is
designed for flooding and should be used during a flood

A. is incorrect 1203.025 directs you to perform a shutdown per 1203.045, and align a LPI pump for DH if both
pumps are operable in this case "A" DH pump is OOS

C. is incorrect the procedure does not call for a reactor trip but you should use rapid plant shut down and
forced flow cool down

D. is incorrect the procedure does not call for a reactor trip but you should use rapid plant shut down and
forced flow cool down not Natural Circulation CD

References:
Natural Emergencies 1203.025 change 028

History:
O New for 2010 RO/SRO exam
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|| SECTION 4

FLOOD

ENTRY CONDITIONS

+ Lake level >340' and rising

o Forecasted lake level at site is >350'
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: SECTION 4
FLOOD
INSTRUCTIONS

1. Notify Unit 2 Control Room.

NOTE
Information may be obtained from the Corps of Engineers throughout the implementation of
this procedure at the following numbers:

+ Dardanelle Lock and Dam Project Office 479-968-5008 ext. 241
e Dardanelle Lock and Dam Powerhouse 479-229-1863 (Fri-Sun use ext. 0)
e Little Rock District Engineer 501-324-5697

2. Establish contact with Corps of Engineers for peak flood condition forecasts and updates.
3. Notify Little Rock TOC Dispatcher.

4. Initiate lake level monitoring using one of the following methods:

NOTE
SPDS displays level in feet. PMS/PDS displays level in inches above 324' reference level.
Instructions that follow give level in feet and corresponding level from PMS/PDS in brackets,
O e.g., 340' [PMS 192 in.]. At flood levels >349' [PMS 300 in.], SPDS and PMS/PDS are
off-scale above sensor span.

e SPDS - monitor SW pump aligned to lake (P-4A, P-4B1, P-4B2, P-4C)

e PMS/PDS - monitor SW or Circ bay aligned to lake
(SW bays L3664, L3666, L3668, and B & C Circ Bays L3601, L3602)

e WHEN > 349' [PMS 300 in.],
THEN monitor lake level locally on an hourly basis.

5. WHEN directed by plant management,
THEN begin plant shutdown per Rapid Plant Shutdown (1203.045).

A.  IE directed by plant management,
THEN begin plant cooldown per Plant Shutdown and Cooldown (1102.010) or Forced Flow
Cooldown (1203.040).
6. Notify Shift Manager to implement Emergency Action Level Classification (1903.010).

7. Initiate evaluation of plant risk in accordance with COPD-024, Risk Assessment Guidelines.

O (continued)
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| 1203.025 || NATURAL EMERGENCIES

SECTION 4
FLOOD

8. WHEN Lake Dardanelle level greater than 345 ft. (PMS 252 in.),

[CHANGE

| PAGE 35 of 40

028

THEN perform “Local Flooding Actions” Attachment B of this procedure.

NOTE

and emergency operation.

The Little Rock TOC Dispatcher will notify and call out personnel to install jumpers for
breakers, switches and other equipment necessary for maintaining off-site power for shutdown

9. Coordinate with Little Rock TOC Dispatcher and Unit 2 Control Room to initiate the

following tasks:

NOTE

Jumpers and associated hardware are located at Air Break Tower (B1217).

A. Installation of jumpers from the primary side of Startup Transformer (SU-2) directly to the

161KV transmission line.

B. Issuance of switching orders to allow work on Startup Transformer SU-2.

C. De-energize and bypass SU-2 Voltage Regulator.

10. [F both decay heat removal loops are available,
THEN align one loop for decay heat removal as follows:

A.  Ensure that one decay heat loop is aligned for ES standby (LPI) per Decay Heat Removal

Operating Procedure (1104.004), Attachment A.

B.  Align the opposite decay heat loop for DH removal per 1104.004, "Decay Heat Removal

During Cooldown" section.

1)  Align DH system AUX spray per 1104.004, "Depressurizing RCS Using DH System

AUX Spray" section.

11. JF only one decay heat removal loop is available,

THEN verify loop is aligned for ES standby (LPI) per 1104.004, Attachment A.

A.  WHEN plant cooldown is at the point of switching to decay heat,

THEN align the available loop for DH removal per 1104.004, "Decay heat Removal During

Cooldown" section.

B. IE DH systemis NOT accessible,
THEN continue RCS cooldown utilizing steam generators

AND ensure RC pressure is maintained as per NPSH curve for RC pump operation.

(continued)
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SECTION 4 -- FLOOD (Continued)

12. Remove equipment from service AND de-energize power supplies to below-grade
equipment prior to flooding.

NOTE
At flood levels >349' [PMS 300 in.}, SPDS and PMS/PDS are off-scale above sensor span.
Level must be observed locally.

13. Prior to flood waters exceeding elevation 354', perform the following:
A.  Secure nonessential electrical loads.
B. Verify all necessary work is completed on SU 2.

C. Coordinate with Unit 2 Control Room to transfer plant auxiliaries to SU 2 using Electrical
System Operation (1107.001), “Startup Transformer Operations” section.

14. For each component verified in position Attachment B, install a Caution Tag stating, “This
component is positioned for Unit 1 flooding concerns. Contact the Unit 1 Control Room
prior to repositioning.”

15. Annotate on the Shift Turnover Sheet that verification of Attachment B of 1203.025 is
O required daily while Lake Dardanelle is greater than 345 ft.

16. Conduct further operations as directed by plant management.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0595 Rev: 0 Rev Date:; 9/09/2009 Source: New Originator: S.Pullin
TUOI: A1LP-RO-RCS Objective: 26 Point Value: 1
Section: 4.3 Type: B&W EPEs/APEs

System Number: E13 System Title: EOP Rules and Enclosures

Description: Knowledge of limiting conditions for operation and safety limits.

K/A Number: 2.2.22 CFR Reference: 41.5/43.2/45.2
Tier: 1 ROImp: 4.0 RO Select: Yes Difficulty: 3
Group: 2 SRO Imp: 4.7 SRO Select: Yes Taxonomy: C

Question: ro:d 27 sro:| 27

In accordance with Technical Specification bases, what is the purpose of the Code Safeties and what is the
design bases accident that defines their minimum capacity?

A. The Code Safeties prevent exceeding the safety limit of 2500 psig during a 100% load rejection without a
reactor trip.

B. The Code Safeties prevent exceeding the safety limit of 2750 psig during a 100% load rejection without
reactor trip.

C. The Code Safeties prevent exceeding the safety limit of 2750 psig during a startup accident.

D. The Code Safeties prevent exceeding the safety limit of 2500 psig during a startup accident.

Answer:
C. The Code Safeties prevent exceeding the safety limit of 2750 psig during a startup accident.

Notes:

Answer "C" is correct, it lists the proper safety limit and the design basis accident.

Answer "A" is incorrect, it lists the safety setpoint (not the safety limit) and a plausible, but incorrect, accident.
Answer "B" is incorrect, it lists the proper safety limit and a plausible, but incorrect, accident.

Answer "D" is incorrect, it lists the safety setpoint (not the safety limit) and the design basis accident.

References:
Technical Specifications bases B2.1.2 amendment # 215

History:
New for 2010 RO/SRO exam




RCS Pressure SL
B21.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND

In SAR, Section 1.4 (Ref. 1), GDC 14, “Reactor Coolant Pressure Boundary
(RCPB),” and GDC 15, “Reactor Coolant System Design”, address RCPB design
and protection, respectively. The ANO-1 discussion regarding how GDC 15 is
accomplished states that analysis and evaluation of all normal and abnormal
operating conditions and transients are integrally related to all RCS and associated
systems design. SAR Chapter 14 (Ref. 2) lists these abnormal operating conditions
and transients and terms them “abnormalities”. In addition, GDC 28, "Reactivity
Limits" (Ref. 1), specifies that reactivity accidents including rod ejection do not result
in damage to the RCPB greater than limited local yielding.

The design pressure of the RCS is 2500 psig. During normal operation and
abnormalities, the RCS pressure is kept from exceeding the design pressure by
more than 10% in order to remain in accordance with the design codes (Ref. 3 and 4).
Hence, the safety limit is 2750 psig. To ensure system integrity, all RCS components
were hydrostatically tested at 125% of design pressure prior to initial operation,
according to the design code requirements. Inservice leak testing at not less than
2155 psig is also required, prior to MODE 2, following any opening of the reactor
coolant system in accordance with ASME code, Section XI; IWA-5000. When
performed at the end of refueling outages, this leak test also satisfies the
requirements of IWB-2500, Table IWB-2500-1; Category B-P items B15.10, B15.20,
B15.30, B15.40, B15.50, B15.60, and B15.70 for all Class | pressure retaining
components (Ref. 5).

APPLICABLE SAFETY ANALYSIS

The RCS pressurizer safety valves, operating in conjunction with the Reactor
Protection System trip settings, ensure that the RCS pressure SL will not be
exceeded.

The RCS pressurizer safety valves are sized to prevent system pressure from
exceeding the design pressure by more than 10%, in accordance with Section il of
the ASME code for Nuclear Power Plant Components (Ref. 3). The design basis
transient that is most influential for establishing the required relief capacity, and
hence the valve size requirements and lift settings, is a rod withdrawal event from
low power.

The startup event analysis (rod withdrawal at low power) (Ref. 2) is performed using
conservative assumptions relative to pressure control devices.

ANO-1 ' B 2.1.2-1 Amendment No. 215
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ES-401 PWR Examination Outline Form ES-401-2
O PWR Examination Outline Form ES-401-2
’ Plant Systems - Tier 2/Group 1 (RO)
K| K| K| K| K| K] Al Al Al A | G K/A Topic(s) IR # QD | T
11 2] 3| 4| 5[6]1]2]3] 4 y
p
€
K5.05 — The dependency of
003 Reactor Coolant Pump X X RCS flow rates upon the 2.8* 28 781 N
number of operating RCP's
A4.08 - RCP cooling water 3.2 29 782 M
supplies ’
2.1.34 changed to0 2.2.38 -
004 Chemical and Volume X Knowledge of conditions and 3.6 30 796 N
Control limitations in the facility
license
K4.03 - Protection of ion
X exchangers (high letdown 2.8 | 31 250 (D
temperatures will isolate ion
exchangers)
005 Residual Heat Removal X K2.01 — RHR Pumps 3.0 | 32 786 | M
006 Emergency Core Cooling X K6.10 - Valves 2.6 33 783
007 Pressurizer Relief/Quench X K5.02 — Method of forming a 3.1 34 561 D
Tank steam bubble in the PZR
008 Component Cooling Water X A2.08 changed to A2.01 - 3.3 35 787 | N
Loss of CCW Pump
O 010 Pressurizer Pressure Control X K3.02 - RPS 4.0 36 788
012 Reactor Protection X K6.10 — Permissive circuits 3.3 37 784
X | 2.1.32 - Ability to explain and | 3.8 38 785 | N
apply system limits and
precautions
013 Engineered Safety Features X K4.10 - Safeguards 33 39 144 1 D
Actuation equipment control reset
022 Containment Cooling X A3.01 — Initiation of 4.1 40 135 | D
safeguards mode of operation
025 Ice Condenser Not Selected N/A
026 Containment Spray X K1.01 - ECCS 4.2 | 41 78
039 Main and Reheat Steam X A2.04 — Malfunctioning steam | 3.4 42 202
dump
059 Main Feedwater X A3.03 - Feed water pump 2.5 43 195 | D
suction flow pressure
K4.16 — Automatic trips for
061 Auxiliary/Emergency X A1.04 changed to A1.01 - 3.9 45 270 | D
Feedwater S/G level
Q PWR Examination Outline Form ES-401-2
Plant Systems - Tier 2/Group 1 (RO)
ES-401 1 Form ES-401-2




ES-401 PWR Examination Outline Form ES-401-2
_@
K| K| K| Aj] Al Al A| G K/A Topic(s) IR # QID  |Ty
41 5(6]/1]2] 3| 4 pe
062 AC Electrical Distribution X | 2.4.35 - Knowledge of local 3.8 46 790 | N
auxiliary operator tasks
during an emergency and the
resultant operational effects.
K2.01 — Major system loads 33 | 47 316 | D
063 DC Electrical Distribution K3.02 — Components using 35 | 48 86 D
DC control power
064 Emergency Diesel Generator K2.01 - Air compressor 27 | 49 791
K1.05 — Starting air system 34 | 50 792
073 Process Radiation X K5.01 — Radiation theory, 25 51 672 | R
Monitoring including sources, types,
units, and effects
076 Service Water X A4.02 - SWS valves 2.6 52 793
X A1.02 - Reactor and turbine 26 53 794
building closed cooling water
temperatures
078 Instrument Air K1.03 changed to K1.02 — 2.7 54 535 | D
Service air
103 Containment X A4.06 — Operation of the 27 55 795 | D
containment personnel airlock
K/A Category Point Totals: 3131 2({2]2] 2|3 |3 | Group Point Total: 28

ES-401

Form ES-401-2




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0781 Rev: 0 Rev Date: 9/09/2009 Source: New Originator: S. Pullin
TUOL: A1LP-RO-ICS Objective: 26 Point Value: 1
Section: 3.4 ) Type: Heat Removal from Reactor Core

System Number: 003 System Title: Reactor Coolant Pump

Description: Knowledge of the operational implications of the following concept as they apply to the RCP:
The dependency of RCS flow rates upon the number of operating RCP's

K/A Number: K5.05 CFR Reference: 41.5/45.7

Tier: 2 ROImp: 238 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.0 SRO Select: Yes Taxonomy: C
Question: RO:;_— """"" o8 SRO: i__é """"""" r}

Given:

Plant 60% power

All RCPs are in service

"A" OTSG BTU LIMIT (K07-E2) alarm is received
What is the most likely cause of the alarm?

A. "A" Thot temperature instrument failing high

B. "A" Feed water temperature instrument failing high

C. "A" OTSG pressure instrument failing low

D. "A" RCS flow instrument failing low

Answer:
D. "A" RCS flow instrument failing low

Notes:

D. is comrect RCS flow has the largest input to BTU limit

A. is incorrect although the Thot feeds this alarm the instrument is failing in the wrong direction

B. is incorrect although the Feed water instrument feeds this alarm the instrument is failing in the wrong
direction

C. is incorrect although the OTSG instrument feeds this alarm the instrument is failing in the wrong direction
this one is hard to figure out due to BTU limits is looking at 35 f of superheat as SG pressure goes down with
RCS flow and the other instruments staying the same superheat is getting higher

References:

1203.012F change 028
STM 1-64 rev 10

History:
New for 2010 RO/SRO exam



PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE: PAGE: 12 of 43

1203.012F ANNUNCIATOR K07 CORRECTIVE ACTION CHANGE: 028

Location: C13

N/A A 0OTSG
BTU
LIMIT

Device and Setpoint:

Alarm: KO07-E2

1.0 OPERATOR ACTIONS

1. Verify ICS is not raising load.
2. Check for possible instrument failure.
A. IF there is an ICS input signal failure,

THEN GO TO ICS Abnormal Operation (1203.001).

B. IF failure indicated,
THEN select an alternate instrument.

3. IF alarm occurs during End of Cycle T-ave reduction,
THEN determine Main Steam superheat using 1102.004 Attachment Q.

A. IF Main Steam superheat drops to 35°F,
THEN stop Tave reduction AND consult Rx Engineering.

NOTE

The parameter causing the BTU limit alarm may not be readily apparent.
Other indications such as cross limits or feedwater-reactor limited may help

determine the cause.

4. IF valid BTU limit condition exists,

AND NOT due to Tave reduction,
THEN either raise reactor power or lower feedwater demand (or both) as

necessary to clear alarm.

5. IF necessary,
THEN initiate steps to repair ICS or input transmitters.

2.0 PROBABLE CAUSES

NOTE
The BTU limit is derived from SG heat capacity and superheat considerations.

1. BTU Limit = (Thot + FWtemp + Presssg - 200) RC flow (%)

3.0 REFERENCES

Schematic Diagram Annunciator K07 (E-457)




Integrated Control System

STM 1-64 Rev. 10

2.6.3.1 Feedwater Pump
Control.

2.6.4 BTU Limits.

valves and pump will return to the mode of control previously
described.

With one FW Pump rumming. the Main FW Block valves are closed
and the crossover valve is open. The 70 psid setpoint is being compared
to the low auctioneered AP signal. The AP error signal is used to adjust
the respective main feedwater loop demand signal to adjust pump speed to
keep the lowest AP at setpoint.

When both FW Pumps are running with the crossover valve closed
and both main block valves closed, each FW Punp is controlled by its
own individual loop AP summed with its loop demand signal.

If both FW Pumps are running, with the crossover valve closed, and
both main block valves open, each FW Pump is controlled by its
respective loop flow error summed with its feedforward loop demand
signal.

A characteristic of the ICS is that there are numerous tie-back
schemes which enable the ICS to have “bump-less” transfers. With the
main feedwater pumps the tie-back scheme works well for the “A” pump
controls but potentially can cause a feedwater transient when placing the
“B” pump in Auto. When both feed pumps are in HAND with the main
block valves closed and the cross-tie valve open, the selected AP controller
looks at the status of the “A” pump to determine which manual demand to
track. If the “A” pump is latched, the selected AP controller will have
been tracking the “A” pump demand signal. If the “A” pump is tripped,
manual demand for the “B” pump will have been tracked. Thus, if the
“B” pump is placed in AUTO first with the “A” pump just latched or
latched and rolling at minimum speed, the “B” pump would be driven
down toward the minimum demand of the “A” pump. To address this
idiosyncrasy, a caution was placed in the Condensate, Feedwater and
Steam System Operation procedure which states: “With both MFW
Pumps in manual and the Feedwater Pumps Disch Crosstie (CV-2827)
open, placing “B” MFW Pump in AUTO with a significant difference in
demand signals between “A” and “B” MFW Pumps will cause a
feedwater transient.”

The purpose of BTU limits is to monitor for a minimum of 35°F of
superheat in the steam leaving the OTSG. To insure that moisture does
not carryover from the OTSG to the turbine generator, it is desirable
to have a minimum of 35°F of superheat in each pound mass of
steam. ICS monitors the superheat of the steam indirectly by
monitoring four parameters and calculating the maximum loop
feedwater flow allowable. If the loop feedwater demand is greater
than the calculated limit, a BTU limit alarm is sounded to alert the
operator. The four parameters used in the BTU limit calculation are:

Selected Ty
Individual OTSG steam pressure

Loop feedwater temperature
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integrated Control System

STM 1-64 Rev. 10
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2.6.5 High Level Limit

RCS flow in that loop.

Each BTU limit calculator takes these four parameters and
determines what the maximum loop feedwater demand is that will not
drop superheat to < 35°F. (Refer to figure 64.25)

BTU Limit = [(Ty + OTSG press + FW Temp) -200] x RCS Flow %.

RCS flow changes have the largest effect on the calculation, and note
that the limit is lowered by either RCS flow, Ty, or feedwater temperature
being lowered.

5 50 75 100

570 378 380 583 S9n 595 600 608 ~F
850 990 950 00 105¢ 1106 1150 1200 PSIG
150 200 250 300 350 400 430 60 “F

FIGURE 64.25: BTU LIMIT CURVE

Lowering feedwater temperature means that more of the primary
heat is used to raise the feedwater to saturation temp. Therefore, less
energy is available for superheat. The highest value that steam
temperature out of an OTSG can be is to approach Ty . Therefore, if Ty
decreases and OTSG saturation temperature is constant, superheat would
decrease. If a constant feedwater flow to the OTSG is maintained, less
RCS flow means less BTU of heat available to an OTSG and therefore
superheat would decrease. If OTSG pressure increases, then saturation
temperature will increase, if steam outlet temperature is constant, then
superheat will decrease.

The purpose of high level limit is to prevent flooding aspirating
steam ports in the OTSG. Operate level for each OTSG is compared to
the high level limit setpoint (90%) and an error signal is generated. If that
signal is less than the loop feedwater flow error signal, then the low

39
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0782 Rev: 0 Rev Date: 9/09/2009 Source: Modified Originator: S. Pullin

TUOIl: A1LP-RO-RCS Objective: 23 Point Value: 1
Section: 3.4 _ Type: RCS Heét Removal
System Number: 003 System Title: Reactor Coolant Pump

Description: Ability to manually operate and/or monitor in the control room: RCP cooling water supplies

K/A Number: A4.08 CFR Reference: 41.7/45.510 45.8

Tier: 2 RO Imp: 3.2 RO Select: Yes Difficulty: 3
Group: 1 SROImp: 29 SRO Select: Yes Taxonomy: C
Question: Ro:;““““‘é“é‘ SRO: r“‘““““é‘g“

Given:

- Plant heat up in progress from refueling outage.

- P-32C and P-32D RCPs are running.

- Seal injection block CV-1206 is in override for testing

- Seal injection flow has been balanced and is in auto at 16 gpm total flow.
- Non-nuclear ICW to RCP motor cooling flow is 200 gpm.

- Nuclear ICW to RCP seal cooling flow is 35 gpm.

- RCS loop A & B cold leg temps are 275°F.

- RCP lift oil pressure is 1800 psig.

A start of RCP P-32A is attempted but is unsuccessful. Why?
A. Nuclear ICW to RCP seal cooling flow is low.

B. Seal injection flow is low.

C. RCP lift oil pressure is low.

D. RCP motor cooling flow is low.

Answer:

D. RCP motor cooling flow is low.

Notes:

D. is correct to satisfy the starting interlock RCP motor cooling flow needs to be >250 gpm
A is incorrect, nuclear ICW to RCPS is greater than 30 gpm.

B is incorrect, seal injection flow is greater than 3 gpm to each RCP.

C is incorrect, RCP lift oil pressure is >1750 psig

References:
1103.006 change 032

History:

Modified from QID 559
Selected for 2010 RO/SRO exam



INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0559 Rev: 1 Rev Date: 12/8/06  Source: Direct Originator: Cork/Possage
TUOI: A1LP-RO-RCS Objective: 23 Point Value: 1

S;ction: 34 ;ype: RCS Heat Removal

System Number: 003 System Title: Reactor Coolant Pump System

Description: Knowledge of the physical connections and/or cause-effect relationships between the RCPS
and the following systems: RCP bearing lift oil pump.

K/A Number: K1.13 CFR Reference: 41.2t041.9/45.7t0 45.8

Tier: 2 RO Imp: 2.5 RO Select: No Difficulty: 3

Group: 1 SROImp: 25 SRO Select: No Taxonomy: M

Question: RO:;_— """""""" SRO:r_ """"""""""

Given:

- Plant heatup in progress from refueling outage.

- P-32A and P-32B RCPs are running. Pﬂf < n-' Q\“,% TN

- Seal injection flow has been balanced and is in auto at 16 gpm total flow.
- Non-nuclear ICW to RCP motor cooling flow is 275 gpm.

- Nuclear ICW to RCP seal cooling flow is 35 gpm.

- RCS loop A & B cold leg temps are 370°F.

- RCP lift oil pressure is 1600 psig.

A start of RCP P-32C is attempted but is unsuccessful. Why?

A. Nuclear ICW to RCP seal cooling flow is low.

B. Seal injection flow is low.

C. RCP lift oil pressure is low.

D. RCS cold leg temps are low.

Answer:
C. RCP lift oil pressure is low.

Notes:

"C" is correct, lift oil pressure must be > 1750 psig for pump start interlock to be met.

"D" is incorrect, RCS cold legs must be greater than 375°F to start the fourth RCP, not the third.
"A" is incorrect, nuclear ICW to RCPS is greater than 30 gpm.

"B" is incorrect, seal injection flow is greater than 3 gpm to each RCP.

References:
1103.006, Chg. 026-01-0

History:

New for 2005 RO exam by Pullin, but not used. Modified version of 615.
New for 2007 RO Exam.



PROC./WORK PLAN NO.

PROCEDURE/WORK PLAN TITLE: PAGE: 6 of 56

1 . REACTOR COO PUMP OPERA
103.006 C LANT PU TION CHANGE: 032
5.28 During cooldown, the following RCP limits apply:
e <271°F no more than two RCPs may be operated
e <166°F no RCPs may be operated
5.29 During heatup, the following RCP limits apply:
e <241°F no more than two RCPs may be operated
e <316°F no more than three RCPs may be operated, however due to
hydraulic lift of the core, no more than three RCPs may be operated
until RCS temperature is >430°F
e <106°F no RCPs may be operated
5.30 RCP motor and pump vibration limits are as follows:
e P-32B or D motor vibration; more than one channel >20 mils after
startup stabilization
e P-32A or C motor vibration; more than one channel >0.8 in/sec after
startup stabilization
e RC pump vibration; more than one channel >25 mils after startup
stabilization
5.31 Plant startup conditions could result in exceeding the Steam Generator
Design Limit of 60°F Tube to Shell AT (tubes hotter).
5.32 Simultaneous operation of the normal and Emergency HP Oil Lift Pump

(P-63 and P-80) is undesirable. Reduced oil pressure and cavitation
can occur.

6.0 SETPOINTS

The following conditions must be satisfied to start an RCP from the control

room.

6.1

6.2

Rx power <22%.

RCP seal injection flow >3 gpm.
If <3 gpm, alarms RCP SEAL INJ FLOW LO (KO08-A7).

RCP P-32A Seal Injection Flow (FS5-1280)
RCP P-32B Seal Injection Flow (FS-1281)
RCP P-32C Seal Injection Flow (FS-1282)
RCP P-32D Seal Injection Flow (FS-1283)

RCP motor cooling flow >250 gpm (non-nuclear ICW).
If <250 gpm alarms RCP MOTOR COOLING FLOW LO (KO8-E6) .

P-32A MTR Air LO CLR ICW RTN Flow (PDIS-2260)
P-32B MTR Air LO CLR ICW RTN Flow (PDIS-2261)
P-32C MTR Air LO CLR ICW RTN Flow (PDIS-2262)
P-32D MTIR Air LO CLR ICW RTN Flow (PDIS-2263)




PROC./WORK PLAN NO.
1103.006

PROCEDURE/WORK PLAN TITLE:
REACTOR COOLANT PUMP OPERATION

PAGE:

CHANGE:

7 of 56
032

RCP seal cooling flow >30 gpm (nuclear ICW).

If <30 gpm alarms RCP SEAL COOLING FLOW LO (K08-E7).

P-32A Seal CLR ICW RTN Flow

P-32B Seal CLR ICW RTN
P-32C Seal CLR ICW RTN
P-32D Seal CLR ICW RTN

RCP start interlock on

6.5.1 Upper
-2.0"
_1.6”

RCP A
RCP B
RCP C
RCP D

6.5.2 Lower
-1.5”7
_1.2”

RCP A
RCP B
RCP C
RCP D

Computer alarms on high and low oil reservoir level

6.6.1 Upper
+2.0”
+1.6"

Flow
Flow
Flow

(PDIS-2250)
(PDIS-2251)
(PDIS-2252)
(PDIS-2253)

low 0il reservoir level

Reservoir 0il Level Low

for P-
for P-

Upper
Upper
Upper
Upper

32A,
32B

Lube
Lube
Lube
Lube

C, and D

0il Level Lo (LS-6535)
0il Level Lo (LS-6536)
0il Level Lo (LS-6537)
0il Level Lo (LS-6538)

Reservoir 0il Level Low
for P-32A, C, and D

for P-

Lower
Lower
Lower
Lower

32B

Lube
Lube
Lube
Lube

0il Level Lo (LS-6560)
0il Level Lo (LS-6561)
0il Level Lo (LS-6562)
0il Level Lo (LS-6563)

Reservoir 0il Level High
for P-32A, C, and D

for P-

32B

Reservoir 0il Level Low
for P-32A, C, and D

for P-

32B

Reservoir 0Oil Level High
for P-32A, C, and D

for P-

32B

Reservoir 0il Level Low
for P-32A, C, and D

for P-

32B

RCP HP oil lift pressure >1750 psig.

If <1750 psig alarms RCP LIFT OIL TROUBLE (K08-C8)

(1000 psig for P-32B)

RCP P-32A HP Lift 0il Press

RCP P-32B HP Lift Oil Press

RCP P-32C HP Lift 0il Press

RCP P-32D HP Lift 0il Press

(PS-6530) .
(PS-6526) .
(PS-6532) .

(PS-6533) .




PROCEDURE/WORK PLAN TITLE:

PROC./WORK PLAN NO. PAGE: 8 of 56
1103.006 REACTOR COOLANT PUMP OPERATION
LANT PU CHANGE: 032
6.8 RCP reverse rotation <12.7 gpm return oil flow/pump start permitted
If >12.7 gpm alarms plant computer (not applicable for P-32B)
RCP P32-A REVERSE ROTATION Computer Alarm (FS6510)
RCP P-32A Reverse Rotation Starting Interlock (FS-6515).
RCP P32-C REVERSE ROTATION Computer Alarm (FS6512)
RCP P-32C Reverse Rotation Starting Interlock (FS-6517).
RCP P32-D REVERSE ROTATION Computer Alarm (FS6513)
RCP P-32D Reverse Rotation Starting Interlock (FS-6518).
6.9 If starting first RCP, RCS to SG Downcomer AT <S50°F.
RC Loop A Cold Leg Temp (TS-1017)
RC Loop B Cold Leg Temp (TS-1045)
A Stm Gen Downcomer Temp (TI-2665)
B Stm Gen Downcomer Temp (TI-2615)
6.10 If starting third RCP, RCS temperature >241°F.
RC Loop A Cold Leg Temp (TS-1017)
RC Loop B Cold Leg Temp (TS-1045)
6.11 If starting fourth RCP, RCS temperature >430°F.

RC Loop A Cold Leg Temp (TS
RC Loop B Cold Leg Temp (TS

-1017)
-1045)




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QiD: 0796 Rev: 0 Rev Date: 9/15/2009 Source: New Originator: S. Pullin
TUOL A1LP-RO-TS Objective: 5 Point Value: 1
Section: 3.2 Type: Reactor Coolant System Inventory Control

System Number: 004 System Title: Chemical and Volume Control System (CVCS)

Description: Knowledge of conditions and limitations in the facility license.

K/A Number: 2.2.38 CFR Reference: 41.7/41.10/43.1/45.13
Tier: 2 RO Imp: 3.6 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.5 SRO Select: Yes Taxonomy: C
Question: RO:TM3O SRO: ?[“wao

REFERENCE PROVIDED

Which of the following Boric Acid Addition Tank level and concentration versus RCS Tave would require entry
into TRM 3.5.1 ?

A. 8,700 ppm Boron , BAAT level 36 inches , 400 F Tave

B. 9,500 ppm Boron , BAAT level 46 inches , 450 F Tave

C. 10,000 ppm Boron , BAAT level 50 inches , 500 F Tave

D. 12,000 ppm Boron , BAAT level 56 inches , 550 F Tave

Answer:
C. 10,000 ppm Boron , BAAT level 50 inches , 500 F Tave

Notes:

C. is correct due to the values fall below and to the right of reference curve TRM figure 3.5.1-1
A, B, and D are incorrect due to the values fall above and to the left of reference curve TRM figure 3.5.1-1

REFERENCE PROVIDED FOR THIS QUESTION

References:

1104.003 change 046
TRM 3.5.1 rev 16

History:
New for 2010 RO/SRO exam



Makeup and Chemical Addition Systems

3.5.1
TRM 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
TRM 3.5.1 Makeup and Chemical Addition Systems
TRO 3.5.1 The Makeup and Chemical Addition System shall be OPERABLE with the

following requirements:

a. Two makeup pumps shall be OPERABLE except as specified in TS
3.5.2, “"Emergency Core Cooling Systems (ECCS) - Operating,” and
TS 3.5.3, “Emergency Core Cooling Systems (ECCS) - Shutdown,”

b. The boric acid addition tank (BAAT) shall be OPERABLE, containing
at least the equivalent of the boric acid volume and concentration
requirements of TRM Figure 3.5.1-1, “Boric Acid Addition Tank
Volume and Concentration Vs RCS Average Temperature” as boric
acid solution with a temperature of > 10°F above the crystallization
temperature for the concentration in the tank, and

c. One boric acid pump associated with the BAAT shali be OPERABLE.

d. System piping and valves necessary to establish a flow path from the
boric acid addition tank to the makeup system shall be OPERABLE
and shall have a temperature of > 10°F above the crystallization

O temperature for the concentration in the tank.

APPLICABILITY: MODES 1, 2, 3, and 4.
NOTE

Condition entry is not required when the flow path from the boric acid pump(s) to the
Makeup Tank is unavailable during procedurally controlled activities.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Requirements of TRO not A1 Restore Makeup and 24 hours
met. Chemical Addition System
to OPERABLE status.
B. Required Action and B.1 Initiate a condition report to | Immediately
associated Completion document the condition
Time not met. and determine any
limitations for continued
operation of the plant.

&

ANO-1 TRM 3.5.1-1 Rev. §,15,16
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Depth of Liquid

CHEMICAL ADDITION
ATTACHMENT H

Volume of BAAT vs.

PROCEDURE/WORK PLAN TITLE:

PROC./WORK PLAN NO.
1104.003

100

90
~ 74".

80

6570 gal.

70
~ 7100 gal.)

530

60
7100

50
(From graph,
corresponding to 6570 gal.

82”.

40

Depth in Inches (LT-1604)

feed volume

from graph,

30

20

It is desired to feed 530 gallons of boric acid.
Initial volume -
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10
Read initial BAAT level and determine initial volume from graph.

Subtract feed volume from initial tank level.
A. Initial BAAT level
C. Final level,

B.

.1

To calculate the BAAT (T-6) level drop corresponding to a certain feed volume:
.2

1
Example:

1.0
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Page 1 of 1

BAAT Volume and Concentration Vs. RCS T-ave

(Ref. TRM Figure 3.5.1-1)
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0259 Rev: 0 Rev Date: 9-2-99 Source: Direct Originator: D. Slusher

TUOI: ANO-1-LP-RO-MU Objective: 07 Point Value: 1

Section: 3.2 Type: Reaét;_r_ 'Coolant System Inventory Control T )
System Number: 004 System Title: Chemical and Volume Control System

Description: Knowledge of CVCS design feature(s) and/or interlock(s) which provide for the following:
Protection of ion exchangers (high letdown temperature will isolate ion exchangers)

K/A Number: K4.03 CFR Reference: CFR: 41.7

Tier: 2 ROImp: 238 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 2.9 SRO Select: Yes Taxonomy: K
Question: Ro:i—_ """"" 31 sro:{ 31 31

What is the function of the temperature interlock associated with RCS letdown?

A. Prevents letdown fluid from flashing to steam when pressure is reduced by
closing CV-1221 (letdown isolation).

B. Prevents exceeding letdown piping thermal limits by shutting
CV-1213 & 1215 (letdown cooler inlet MOV).

C. Prevents degrading T36A/B resin by shutting CV-1221 (letdown
isolation).

D. Prevents exceeding letdown cooler capacity by shutting
CV-1213 & 1215 (letdown cooler inlet MOV).

Answer:

C. Prevents degrading T36A/B resin by shutting CV-1221 (letdown
isolation).

Notes:

"A" is incorrect, this is the function of the letdown coolers.

"B" is incorrect, interlock doesn't close the inlets and piping limits will not be exceeded before the resin is
damaged.

"C" is correct

"D" although the letdown cooler capacity is exceeded when temperature is exceeded the interlock doesn't
close the inlet valves.

References:

1104.002 Rev 051-02-0
STM1-04 Rev 5

History:

Used in 1999 exam.
Selected for 2010 RO/SRO exam



PROC./WORK PLAN NO.
1104.002

PROCEDURE/WORK PLAN TITLE:
MAKEUP & PURIFICATION SYSTEM OPERATION

PAGE: 10 of 359
CHANGE: 065

5.0 LIMITS AND PRECAUTIONS

5.1

Do not start or continue to run a Makeup Pump (P-36A, B or C) with the
RCS in a solid water condition except as directed by emergency
procedures.

Maintain Makeup Tank (T-4) pressure above 10 psig.

Restricting flow through an operating Makeup Pump (P-36A, P-36B or
P-36C) to < 55 gpm can cause pump damage. Accounting for instrument
accuracy, HPI should be maintained such that flow through at least one

HPI line is maintained 2 90 gpm when recirc wvalve is closed.
Maximum flow through a makeup pump is 500 gpm for normal operation.
Maximum flow through a makeup pump is 525 gpm for emergency operation.

Maximum flow through a Letdown Cooler (E-29A & B) is 87.5 gpm per
cooler.

Allowing flow through a primary Makeup Filter (F-3A or F-3B) in excess
of 80 gpm can lead to filter damage.

Allowing flow through a purification DI in excess of 123 gpm can
compact the resin and restrict letdown flow.

Restricting flow through a Purification Demineralizer (T-36A or T-36B)
to < 25 gpm can cause channeling of resin and reduce efficiency of
demineralizer.

Maximum purification demineralizer inlet temperature is 135°F.

Placing a purification demineralizer into service that has not been
borated will result in a reduction in RCS boron concentration.

Ensure clean waste system is aligned to receive waste from letdown
system prior to positioning Letdown 3-Way Valve (CV-1248) to BLEED.
Otherwise letdown line will over-pressurize.

When makeup pumps are subject to HPI actuation, maintain MU tank
pressure/level relationship within limit of Exhibit A. Exceeding the
limit reduces the time available for isolating the MU tank after HPI
actuation.

When venting the makeup tank, the waste gas system shall be aligned to
compress the gas for storage unless samples indicate negligible
activity in the makeup tank.

MU Tank T-4 Relief Valve (PSV-1249) is not designed to relieve water.
For uncontrollable high MU tank water level, open MUT Vent Valve
(Cv-1257).
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0786 Rev: 0 Rev Date: 9/14/2009 Source: Modified Originator: S. Pullin

TUOI: A1LP-RO-ELECD Objective: 11 Point Value: 1
Section: 3.4 - Type Heat Removal From Reactor Core -
System Number: 055 System Title: Residual Heat Removal System

Description: Knowledge of bus power supplies to the following: RHR pumps.

K/A Number: K2.01 CFR Reference: 41.7

Tier: 2 RO Imp: 3.0 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.2 SRO Select: Yes Taxonomy: K
Question: ' RO:W SRo:r""“"'gi‘

Given:

- Plant is in Mode 6
- P-34B Decay Heat pump is running

Which of the following would cause a loss of Decay Heat Removal?

A. A-1 voltage of 2475 volts
B. A-2 voltage of 2475 volts
C. B-5 voltage of 428 volts

D. B-6 voltage of 428volts

Answer:
D. B-6 voltage of 428volts

Notes:

"B" Decay Heat Removal Pump is powered from A-4 via A-2. An undervoltage on the A buses or B buses will
trip A-409 (A4 feeder breaker). The undervoltage setpoint for A-4 is 2450 volts. The undervoltage setpoint for
B-6 is 429 volts. Therefore, "a","b", and "¢" are incorrect.

References:
OP-1107.002 Change 025

History:

Modified from QID 0293
Selected for 2010 RO/SRO Exam



INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0293 Rev: 2 Rev Date: 12/14/06 Source: Direct Originator: D Slusher
TUOI: A1LP-RO-ELECD Objective: 11 Point Value: 1
Sectidﬁ_: 34 Type: Heat Removal From Reactor Core

System Number: 005 System Title: Residual Heat Removal System

Description: Knowledge of bus power supplies to the following: RHR pumps.

K/A Number: K2.01 CFR Reference: 41.7

Tier: 2 ROImp: 3.0 RO Select: No Difficulty: 3
Group: 1 SRO Imp: 3.2 SRO Select: No Taxonomy: Ap
Question: Ro:;“““““‘““ SRO: !“"‘""““““‘

Given:

- Plant is in Mode 5
- P-34A Decay Heat pump is running
P Qy U~

Which of the following would cause a loss of Decay Heat Removal?

A. A-1 voltage of 2425 volts Q\/‘)‘) i~
B. A-2 voltage of 2425 volts
C. B-5 voltage of 435 volts

D. B-6 voltage of 435 volts

Answer:
A. A-1 voitage of 2425 voits

Notes:

"A" Decay Heat Removal Pump is powered from A-3 via A-1. An undervolitage on the A buses or B buses will
trip A-309 (A3 feeder breaker). The undervoltage setpoint for A-3 is 2450 volts. The undervoltage setpoint for
B-5 is 429 volts. Therefore, "b", "¢" and "d" are incorrect.

References:
1107.002, Chg. 023-00-0

History:

Developed for 1999 exam.
Selected for 2005 Jon Gray RO re-exam.
Modified and USED in 2007 RO Exam.



PROC./WORK PLAN NO.

PROCEDURE/WORK PLAN TITLE: PAGE: 8 of 80

1107.002 ES ELECTRICAL SYSTEM OPERATION
CHANGE: 025

5.6 Diesel generator load limits:

e Limit diesel generator load to <2750KW continuous load.

* Additional loads, beyond those automatically sequenced on, may be
started if needed provided that continuous diesel generator load is
maintained <2750KW.

5.7 When racking out 4160V bus breakers, personnel shall use the
protective equipment specified in Electrical System Operations
(1107.001), Exhibit I, Electrical Safety Requirements.

5.8 Opening the DC Control Power Breaker in the following breaker cubicles
results in loss of Bus-Protective Relays:
® A-309 Al Feed to A3
e A-409 A2 Feed to A4

5.9 Load Center Transformers are NOT capable of supplying full load of two
buses when crosstied. Loading must be restricted.

5.10 When racked down and disengaged from the lifting mechanism, 4160V
breakers no longer meet seismic requirements.

5.11 Load Center Breaker Handling Jib Cranes do NOT meet seismic
requirements when NOT secured in the stowed position.

5.12 Motor Control Centers and Load Centers require a seismic evaluation by
Design Engineering to determine operability if the following
conditions are exceeded:

e Two breakers removed

® One breaker removed and two breakers racked out

® Three breakers racked out

5.13 All 4160V TEST breaker operatiomns, including racking up or down, shall
be performed by Electrical/Relay Department personnel.

5.14 Except in an emergency, all 4160V breaker removal and reinstallation

operations shall be performed by Electrical/Relay Department
personnel.

6.0 SETPOINTS

6.1

6.2

Bus A3 and A4 undervoltage: 2450V nominal

Bus B5 and B6 undervoltage: 429.6V nominal




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0783 Rev: 0 Rev Date: 9/10/2009 Source: Modified Originator: Possage
TUOI: A1LP-RO-ESAS Objective: 20 Point Value: 1

Séctio-n-: 3.3 T\;pe: Reactor Préssure Control
System Number: 006 System Title: Emergency Core Cooling System
Description: Knowledge of the effect of a loss or malfunction on the following will have on the ECCS: Valves

K/A Number: K6.10 CFR Reference: 41.7/45.7

Tier: 2 ROImp: 26 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.3 SRO Select: Yes Taxonomy: K
Question: RO:W SRO:W

Given

Degraded Power condition is present with a LOCA
RCS pressure 1580 psig

Reactor Building pressure 2 psig

Diesel Generator #1 failed to start

No other failures are present

Which component would be automatically actuated to it ES position?

A. "B" Letdown cooler outlet CV-1216 would close
B. RCP Motor Air and Lube Oil Cooling Isolation valve CV-2221 would close
C. BWST outlet valve CV-1408 would open

D. HPI Pump P-36B would start

Answer:
C. BWST outlet valve CV-1408 would open

Notes:

C. Is the correct answer. CV-1408 is ES actuated open and will have power available to open..
A. Is incorrect, although it should close on ES, with the given information, it would not have power available to
close.
B. Is incorrect, CV-2221 would have power to close but would not close until reactor Building pressure reached
the setpoint

for Channels 5 &6
D. Isincorrect, B HPI pump would not start unless there was a failure of P-36C and the student was given that
no other failures are present.

References:

STM 1-04 Rev. 9
STM 1745’3_ Rev. 12




INITIAL RO/SRO EXAM BANK QUESTION DATA
ARKANSAS NUCLEAR ONE - UNIT 1
History:

Modified from exma bank ANO-OpsUnit1-06296
Selected for 2010 RO/SRO exam.



editQuestions Page 1 of 3

Editing ANO:OpsUnitl :ANO-OpsUnitl1-06296 You have 1 question in your editor cart. X—?

O
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Question:
Given

Degraded Power condition is present with a LOCA

L] -0b2%

Diesel Generator #1 failed to start A0~ (QIDS Uni

No other failures are present Pﬂ Ve V\/‘é

Which component would be automatically actuated to it ES position/status if RCS pressure
subsequently dropped below 1590 psig?

"B" Letdown cooler outlet CV-1216 would close

Penetration Room Ventilation fan VEF-38A would start
HPI Pump P-36B would start

O D. Letdown coolers outlet CV-1221 would close

Answer: ' A, (:B. 3 C. @D,

0w p

Select: | Open Reference Question . Closed Reference Question
Select: |_' Handout Required with Exam Handout Not Required with Exam

. Point Value: 1.0 points

Cognitive Level:
_* 1: Fundamental Knowledge or Memory
. ‘@ 2: Comprehension or Analysis

“_ 3: Synthesis or Evaluation

http://exambank.entergy.com/editQuestions.jsp 9/10/2009



Primary Makeup And Purification STM 1-04 Rev. 9

2.2.3 Leak Detection

2.3 Letdown Heat
Exchanger Outlet Valves,
CV-1214 and CV-1216

2.4 N-16 Expansion
Tank

2.5 Letdown isolation
valve CV-1221

Tube to shell leaks inside the LD Coolers is detected through
radiation elements monitoring the Nuclear ICW System. Because
primary pressure is higher than ICW pressure when the coolers are in
service, leakage will be from the primary to the ICW side of the
coolers. Small leaks will be detected by process monitor RE- 2236.
Larger leaks may cause ICW Surge Tanks to overflow. Corrective
actions for LD Cooler leaks are addressed in annunciator corrective
actions and the Excess RCS Leakage Abnormal Operating Procedure.
For additional information on the ICW System see STM 1-43.

These motor operated valves are located in the Reactor Building
and on the outlet side of the letdown coolers. They are operated from
Control Room Panel CI8. During an Engineering Safeguards
Actuation Signal (ESAS) Chamnel 1 Initiation, both valves close
automatically. During ES actuation, these valves provide reactor
building isolation. The valves are of the split disc gate valve type
(system pressure leaking past one disc aids in seating the other disc).
On the bottom of each valve is a connection for local leak rate testing.
The testing connection allows pressure to be placed between the valve
discs to assure positive seating.

The Expansion Tank (refer to figure 4.06) is an enlargement
from a 2 1/2" line to a 12" line and back to a 2 I/2" line. This
expansion increases the transport time and allows for the decay of
Nitrogen 16 (N16), a high energy Gamma emitter. N16 is produced
in the reactor as an activation product and has a very short (~7
second) half life. Increasing the LD transport time has the positive
effect of reducing radiation levels outside containment. The tank is
located in the letdown cooler room.

CV-1221 is the first valve outside of the containment building
and is operated from Control Room Panel C16. CV-1221 is a motor
operated gate valve interlocked with Temperature Switch TS-1221.
At an increasing letdown temperature of 135F CV-1221 will close.
This closure is provided to protect the resins of the purification
demineralizers (T-36A/B) from being exhausted prematurely due to
high temperature.

CV-1221 is also closed by actuation of ES Channel 2 and
provides Letdown isolation in the Upper North Piping Penetration
Room (UNPPR). CV-1221 is the only single line isolation in the
letdown flow path.

Instructions for reopening CV-1221 after closure due to high LD
temperature trip are included in OP 1104.02, "Makeup and
Purification System Operation”. Recovery from closure consists
primarily of correcting the cause of the overheating, bypassing the LD
demineralizers until flow can be reestablished and temperatures
brought down to normal and then returning the proper DI to
operation,
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Intermediate Cooling Water

STM 1-43 Rev. 12

2.6.2 MFP / RCP ICW
Supply Line

indication on panel C09 (FI-2222) and provides standby pump auto
start signal through FS-2222 discussed earlier in this section.

CRD return temperature indication and high alarm functions are
provided by TE-2222 located on the return line. CRD return
temperature can be read on panel C09 using TI-2222 or on the plant
computer (T2222).

TS-2222 will cause annunciator alarm K08-B1 “CRD Cooling
Return Temp Hi” to alarm when return temperature reaches setpoint
of > 160°F. This alarm also indicates inadequate SW cooling of the
Non-Nuclear ICW cooler.

The CRD cooling water return line combines with the RCP
Motor Air and LO Coolers return line to form a common 8-inch
return line. CRD and RCP ICW return line exits the RB at
penetration #60 in the USPPR. This common return line like the
supply line is provided with isolation valves for system isolation
during an ESAS event. Both RB isolation valves are 8-inch, motor-
operated gate valves. Inside isolation valve, CV-2221 receives a
closed signal from ES channel 6 through HS-2221 located on panel
Cl16. CV-2221 is powered from vital bus B61, breaker B-6192.
Outside isolation valve, CV-2220, receives a closed signal from ES
channel 5 through HS-2220 located on panel C-18. CV-2220 is
powered from vital bus B52, breaker B-5221.

Non-Nuclear ICW flow from the CRD and RCP’s tie into the
common 10-inch return header to ICW cooler E-28A. Return flow
from the Isophase Bus Cooling coils also ties into this return line.

(Refer to Figures 43.03 and 43.04)

The first main supply line, which taps off the discharge line of P-
33A, is a 10-inch line, which provides cooling water flow to the
following components:

* Main Feed Water Pump L.O. Coolers.

* Reactor Coolant Pump (RCP) Motor Air Coolers.
* RCP Motor Bearing L.O. Coolers.

* RCP High Pressure Lift Qil System Coolers.

* RCP Backstop L.O. System Coolers. Note: RCP P-32B does
not utilize a backstop lube oil system.

This supply line is provided with a means to isolate ICW flow to
the MFP / RCP by closing isolation valve ICW-11. ICW-11 is a 10-
inch butterfly valve located in the Main Chiller room. Downstream of
ICW-11 the line splits into two 10-inch lines which provide cooling
water to the MFP/RCP and the other line is used to divert or bypass
ICW flow to the MFP’s/RCP’s during shutdown conditions. ICW
flow is diverted back to the Non-Nuclear ICW header through bypass
valve ICW-23. This valve is normally throttled during plant
operation to balance ICW flow.

The 10-inch supply line to the MFP’s and RCP’s splits into two
separate lines. The first supply line provides cooling water flow to

14
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Primary Makeup And Purification

STM 1-04 Rev.9

2.22 HPI Valves CV-1227,
Cv-1228, CV-1278, CV-
1279, CV-1219, CV-1220,
CV-1284, CV-1285

CLEAN

WASTE
:

CV-1238

Design conditions on the shell side are: 150 psig, 300 °F,

110000 Ibmvhr, 220 gpm

These eight MOV's can be operated from Panels C16 and CIS.
They are automatically opened on Engineering Safeguard Actuation.
The HPI valves are actuated from the same channel as the associated
HPI pump. ES channel 1 opens CV-1219, CV-1220,CV-1278, and
CV-1279. ES channel 2 opens CV-1227, CV-1228, CV-1284, and
CV-1285. High pressure injection enters the RCS on the discharge
side of the reactor coolant pumps. Refer to figure 4.23.

Each injection line has flow instrument installed which has a
readout on C16 and C18. The control room indicator has a low flow
cutoff at 10 gpm to prevent indication when there is no flow. This
indication is due to errors in loop flow.

There are high flow setpoints of 450 gpm total HPI flow per
train and >140 gpm on each injection line. This warns the operator
that insufficient flow may be going to the core due to high flow
through an HPI line that has a break. A low flow alarm at 200 gpm is
to warn operator of minimum flow requirements.

HIGH PRESSURE INJECTION TISI220 TE1069 TE1068
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L gta |
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0561 Rev: 1 Rev Date: 8/10/05  Source: Direct Originator: S.Pullin
TUOI: A1LP-RO-RCS Objective: 21 Point Value: 1
Section:: 3.5 Type: Co_r;tainment Integrity

System Number: 007 System Title: Pressurizer Relief Tank/Quench Tank System

Description: Knowledge of the operational implications of the following concepts as they apply to the PRTS:
Method of forming a steam bubble in the PZR.

K/A Number: K5.02 CFR Reference: 41.5/45.7
Tier: 3 ROImp: 341 RO Select: Yes Difficulty: 3

Group: 2 SRO Imp: 3.4 SRO Select: Yes Taxonomy: Ap

Question: RO:; 34 SRO: | 34

A plant startup is in progress with a steam bubble being drawn in the Pressurizer.

- Initial Quench Tank pressure is 3 psig.

- RCS pressure 75 psig.

- Pressurizer temperature 320°F.

Which of the following assures that venting and steam bubble formation is complete in the Pressurizer?
A. Quench Tank pressure 7.6 psig after a 3 minute blow of the ERV.

B. Quench Tank pressure 6.2 psig after a 3 minute blow of the ERV.

C. Quench Tank pressure 4.8 psig after a 3 minute blow of the ERV.

D. Quench Tank pressure 3.5 psig after a 3 minute blow of the ERV.

Answer:
D. Quench Tank pressure 3.5 psig after a 3 minute blow of the ERV.

Notes:

"D" is correct with Quench Tank pressure rise less than or equal to 1 psig.
All other choices contain greater than 1 psig pressure rise which indicates nitrogen is still being vented to the
Quench Tank.

References:
1103.005, Chg. 036

History:

New for 2005 RO exam, later modified for replacement.
Selected for 2010 RO/SRO exam.



PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE:
: 1103.005 PRESSURIZER OPERATION

PAGE: 13 of 47
CHANGE: 036

NOTE

Venting and bubble formation is considered complete when both of the
following conditions are met:

e A three-minute blow through the ERV results in Quench Tank pressure rise
of < 1 psig.

e A saturation pressure/temperature relationship exists in the PZR.

7.2.9 WHEN RC pressure rises to near 70 psig,
THEN repeat steps 7.2.5 through 7.2.7 as necessary until
bubble forms.

7.3 System Pressurization

CAUTION
The pressurizer spray block valve shall remain closed until the AT between

the pressurizer and the RCS is < 250°F to prevent exceeding design criteria
of the spray and surge lines. :

7.3.1 WHEN RCS is > 200°F,

THEN open Spray Block Valve (CV-1009).

heat-up and pressurization as outlined in Plant Startup

(1102.002), "Heatup and Pressurization to £ 350° & < 500
PSIG" section.

(::> 7.3.2 Spray valve and heater banks may be cycled as necessary for

{4.3.7)

NOTE
ERV Isolation (CV-1000) is subject to binding if heatup continues with
CV-1000 closed.

7.3.3 Verify ERV Isolation (CV-1000) remains open during heatup.



INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QiD: 0787 Rev: 0 Rev Date: 9/14/2009 Source: Originator: S. Pullin
TUOI: A1LP-RO-MSSS Objective: 9 Point Value: 1
Section: 3.8 fype: Plant Service Systems N |
System Number: 008 System Title: Component Cooling Water System

Description: 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: Loss of CCW Pump

K/A Number: A2.01 CFR Reference: CFR: 41.5/43.5/45.3 /4513

Tier: 2 RO Imp: 3.3 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.6 SRO Select: Yes Taxonomy: C
Question: RO:: ......... s R o

Given:

- 80% power,

- P33A and P33B ICW pumps in service.

- P33C (ICW Pump) out of service

- P33B (ICW Pump) trips

What impact would this have on plant operations, and what actions are required per 1104.028, ICW System
Operating Procedure?

A. Loss of Non-Nuc ICW, open all ICW cross connect valves CV-2238, CV-2239, CV-2240 and CV-2241

B. Loss of Non-Nuc ICW, close "A" to "B" cross connect valves CV-2238 and CV-2240

C. Loss of Nuc ICW, open all ICW cross connect valves CV-2238, CV-2239, CV-2240 and CV-2241

D. Loss of Nuc ICW, close "A" to "B" cross connect valves CV-2238 and CV-2240

Answer:
C. Loss of Nuc ICW, open all ICW cross connect valves CV-2238, CV-2239, CV-2240 and CV-2241

Notes:

"C" is correct P33C supplies the Nuc ICW loads, OP-1104.028 has the operator open the suction and
discharge cross connect valves to supply both loops with one pump prior to reducing loads.

"A" is incorrect due to Non Nuc ICW loads were never lost

"B" is incorrect due to Non Nuc ICW loads were never lost

"D" is incorrect due to procedure has you open the valves and not close them

References:
OP-1104.028 Change 026

Histo;'y:
New question, selected for 2010RO/SRO exam.



PROC./WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 2 of 111

1104.028 ICW SYSTEM OPERATING PROCEDURE CHANGE: 026

1.0 PURPOSE

To provide procedure for operation of the intermediate cooling water system.

2.0 SCOPE

This procedure is provided for the startup, normal operation, emergency
operation, and shutdown of the ICW and CRD cooling water systems.

This procedure contains Temp Mod controls in Attachment B, Temporary
Installation of a Service Water Outlet at ICW Cooler E-28C.

3.0 DESCRIPTION

The ICW system is composed of two independent closed loop cooling systems
which provide an intermediate cooling water barrier between the cooled
components and the Service Water system. The purpose for closed loop systems
is to prevent direct contact between a radiocactive system and the Service
Water system.

The system uses three parallel recirculation pumps (P-33A, B, C) and three
parallel heat exchangers (E-28A, B, C). The pumps circulate the ICW to
various components and back through the heat exchangers which are cooled by
Service Water running through the tubes. P-33A and E-28A provide cooling for
the Non-Nuclear loop components and P-33C and E-28C provide cooling for the
nuclear loop components. P-33B and E-28B are swing components which can be
used by either loop. In normal alignment, Non-Nuc ICW is cooled by Loop II
Service Water and Nuc ICW is cooled by Loop I Service Water. Both ICW loops
are continuously monitored by radiation detectors to warn operators of
radiocactivity in the ICW system.

The Non-Nuclear loop normally has a higher activity level due to activation of
ICW chemicals while over the Rx vessel head in the CRD cooling loop. There is
an ICW Surge Tank (T-37A & B) associated with each loop that provides NPSH for
pumps and a surge volume for the loops. This is also where makeup is added to
the system from the condensate transfer system.

The CRD cooling system has two parallel recirculation pumps, CRD Pumps (P-79A
and P-79B), which take a suction on the Non-Nuclear ICW loop downstream of
E-28A and provide cooling water to CRD motors. It returns to the Non-Nuclear
loop on the inlet to E-28A.

The RCP Seal Cooling Pumps (P-114A & B) provide added system pressure and flow
for RCP seal cooling. The pumps take a suction on the Nuclear Loop inside the
Reactor Building and return to the Nuclear Loop inside the Reactor Building.

3.1 Nuclear Loop cools:

Spent Fuel Coolers (E-27A & B)

RCP Seal Return Coolers (E-26A & B)

Waste Gas Compressors (C-9A & B)

Waste Gas Compressor Aftercoolers (E-40A & B)

e Vacuum Degasifier Seal Water Cooler (E-53)
e DPressurizer Sample Cooler (E-30)}

e Steam Generator Sample Cooler (E-31A)

e Letdown Coolers (E-29A & B)

e RCP Seal Water Coolers (E-25A, B, C, D)




PROC./WORK PLAN NO.
1104.028

PROCEDURE/WORK PLAN TITLE: PAGE: 58 of 111

ICW SYSTEM OPERATING PROCEDURE CHANGE: 026

20.0 Contingency Actions for Loss of Two ICW Pumps

Operation

CAUTION
of one ICW pump with the cross-connect valves open will result in

pump operation at runout conditions. Pump cavitation can occur and there is
elevated risk for motor breaker trip until ICW loads are reduced.

20.1

20.2

20.3

20.4

20.5

20.6

20.7

20.8

20.9

Place tripped ICW pump(s) in PULL-TO-LOCK.
Open the following valves:

# ICW Pump Suction Crossconnect CV-2240

e ICW Pump Suction Crossconnect CV-2241

4 ICW Pump Discharge Crossconnect CV-2238

e ICW Pump Discharge Crossconnect CV-2239
Close the following valves to isolate letdown:
e Letdown Orifice Block Bypass (CV-1223)

e Letdown Orifice Block (CV-1222)

Isolate both Letdown Coolers (E-29A and E-29B) by closing the
following valve pairs from C04:

e E-29A HS-2216 for Letdown Cooler Inlet Valve (CV-2216) and
RC to Letdown Cooler E-29A (CV-1213)

e E-29B HS-2217 for Letdown Cooler Inlet Valve (CV-2217) and
RC to Letdown Cooler E-29B (CV-1215)

Isolate both SFP Coolers (E-27A, E-27B) by closing the following:

e SFP Clr E-27A ICW Outlet (ICW-121A)
e GSFP Clr E-27B ICW Outlet (ICW-121B)

Return one Letdown Cooler to service by opening one of the following
valve pairs from C04:

e E-29A HS-2216 for Letdown Cooler Inlet Valve (CV-2216) and
RC to Letdown Cooler E-29A (CV-1213)

e E-29B HS-2217 for Letdown Cooler Inlet Valve (CV-2217) and
RC to Letdown Cooler E-29B (CV-1215)

Verify combined ICW flow is < 3100 gpm.
Establish letdown by opening Letdown Orifice Block (CV-1222).
IF letdown isolated on high temperature,

THEN perform “Recovery of Letdown Following High Letdown Temperature”
section of Makeup and Purification System (1104.002).




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0788 Rev: 0 Rev Date: 9/14/2009 Source: New Originator: S. Pullin

TUOIl: A1LP-RO-RPS Objective: 5 Point Value: 1

Section:_ﬁ-.-é_ Type: Reactor Pressure Control )

System Number: 010 System Title: Pressurizer Pressure Control System (PZR PCS)

Description: Knowledge of the effect that a loss or malfunction of the PZR PCS will have on the following:
RPS

K/A Number: k3.02 CFR Reference: 41.7 /45.6

Tier: 2 ROImp: 4.0 RO Select: Yes Difficulty: 2

Group: 1 SRO Imp: 4.1 SRO Select: Yes Taxonomy: K

Question: RO:: ......... — SRO:»', ............ —

Given:

- 100% power,
- "A" MFW Pump trips

- PZR Spray valve (CV-1008) will not open.

What effect would this pressurizer control system malfunction have on the plant?
A Reactor trip due to AMSAC

B. Reactor trip due to anticipatory trip from RPS on loss of MFW pumps

C. Reactor trip due to High Power/Imbalance/Flow

D. Reactor trip due to High RCS Pressure

Answer:
D. Reactor trip due to High RCS Pressure

Notes:

A is incorrect because total feedwater flow will remain above trip setpoint

B is incorrect because only one MFW pump is tripped

C is incorrect because the flow in this coice refers to RCS flow

D is correct, without the spray valve opening RCS pressure will rise to the trip setpoint

References:
OP-1202.001 Change 31

History:
New selected for 2010 RO/SRO exam.
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ENTRY CONDITIONS
e An automatic Rx trip or DSS trip.

o Failure of RPS to trip the Rx upon reaching a limit listed below:

High power __ 104.9%

one pump per loop .. > 55%
OR
0 pumps in one loop .. > 0%

- High power/pumps

- High power/imbalance/flow COLR Figure

- HighRCStemp . ... ... > 618 °F (T-hot)
- High RCS press . > 2355 psig

- LowRCSopress .. .. < 1800 psig

- Variable low RCS press . COLR Figure

- HighRBopress .. ... > 18.7 psia

- Turbine trip Rx power > 43% AND Turbine is tripped

- Both MFW pumps trip Rx power > 9% AND both MFW pumps tripped.

e PZR level dropping < 100",
AND
no indication of recovery.
* PZR level > 290".
e Any MSIV closure at power.
o Either SG level < 15" or > 95%,
AND
no indication of recovery.
o A system degradation that requires manual Rx trip based on operator judgment.

e Abnormal Operating Procedure requirement.

¢ |F a system degradation occurs while shutdown, above DHR operation,
THEN perform applicable steps.
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0784 Rev: 0 Rev Date: 9/10/2009 Source: New Originator: Possage
TUOI: A1LP-RO-RPS Objective: 11 Point Value: 1
Section: 3.7 Type: Instru_r_ﬁéntation - )

System Number: 012 System Title: Reactor Protection System

Description: Knowledge of the effect of a loss or malfunction of the following will have on the RPS:
Permissive circuits

K/A Number: K6.10 CFR Reference: 41.7/45.7

Tier: 2 RO Imp: 3.3 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.5 SRO Select: Yes Taxonomy: K
Question: RO:: ......... o —— =

Given:

The plant is at 100% power

|&C is troubleshooting RPS

"B" RPS is in Manual Bypass

The Shutdown Bypass 5% bistable in Channel "A" has been pulled from the cabinet.

What would be the effect of a failure in the "B" RPS permissive circuitry that caused a short which
de-energizes the "B" RPS Cabinet?

A. RPS would be in a 2 out of 3 coincidence trip logic

B. RPS would be in a 2 out of 2 coincidence trip logic

C. Reactor Trip would occur

D. High Flux trip bistable tripped in Channel "A"

Answer:

C. Reactor Trip would occur

Notes:

C. Is correct. The conditions given would result in the "A" Channel being tripped, when "B" is de-energized it
would also be tripped and make up the logic to trip the reactor.

A and B are incorrect because the logic to trip the reactor has already been met.

D is incorrect, pulling the Shutdown Bypass 5% bistable would not cause a high flux trip bistable to trip in RPS.

References:
STM 1-63 Rev. 7

-History:

Modified from Exam Bank ANO-OPS1-1670
Selected for 2010 RO/SRO exam



Reactor Protection System

STM 1-63 Rev7
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0785 Rev: 0 Rev Date: 9/10/2009 Source: New Originator: Possage
TUOI: A1LP-RO-RPS Objective: 19 Point Value: 1
Section: 2.0 Type: Generic K/A -- -
System Number: 012 System Title: Reactor Protection System

Description: Ability to explain and apply system limits and precautions.

K/A Number: 2.1.32 CFR Reference: 41.10/43.2/45.12

Tier: 2 RO Imp: 3.8 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 4.0 SRO Select: Yes Taxonomy: K
Question: Ro:i“““"‘é‘g' SRO: l‘“""“““g‘é‘

Given:

The plant is at 100% power
"B" RPS is INOPERABLE due to a failed High Temperature Trip Bistable

All other RPS channels OPERABLE

Which of the following is NOT a required action per T.S. 3.3.1?

A. Place channel in bypass within 1 hour
B. Place channel in a trip condition within 1 hour
C. Prevent bypass of remaining channels within 1 hour

D. Open all CRD trip breakers within 1 hour

Answer:
D. Open all CRD trip breakers within 1 hour

Notes:

D is correct, with only one RPS channel inoperable T.S. does not require CRD trip breakers to be opened
A, B and C are all incorrect. T.S. 3.3.1 reuires any one of listed conditions be performed for the condition
given.

References:

OP-1105.001 Change 024
TS 3.3.1

History:
New Selected for 2010 RO/SRO exam



PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE: PAGE: 7 of 37
1105.001 NI & RPS OPERATING PROCEDURE CHANGE: 024
4.2.11 Reactor Protection System Channel D Test (1304.040).
4.2.12 Reactor Protection System Channel D Calibration (1304.044).
4.2.13 CRD System Operating Procedure (1105.009).
4.2.14 Emergency Operating Procedures (1202.XXX).
4.2.15 Source Range Channels Test (1304.055).

NRC COMMITMENTS

None.

5.0 LIMITS AND PRECAUTIONS

5.

1

Do not place an RPS protection channel in manual bypass without first
obtaining permission from the Shift Manager/CRS and notifying Control
Room personnel.

When testing an RPS protection channel, only the EFIC channel
associated with the RPS channel being tested may be in MAINTENANCE
BYPASS. TS 3.3.1 provides guidance when an RPS channel is bypassed or
contains inoperable functions.

Placing two RPS protection channels in test simultaneously will result
in a reactor trip unless one is in channel bypass.

Only one RPS channel shall be key locked in the untripped state at any
one time.

Only one RPS channel bypass key shall be accessible for use in the
control room.

The key-operated shutdown bypass switch associated with each RPS
channel shall not be used during power operation except for testing.

In the event that one of the trip devices in either of the sources
supplying power to the CRDMs fails in the untripped state, perform
required actions for applicable TS 3.3.4 conditions.

Do not apply power to the CRDMs without using applicable section(s) of
CRD System Operating Procedure (1105.009).
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RPS Instrumentation

3.3.1
3.3 INSTRUMENTATION
3.3.1 Reactor Protection System (RPS) Instrumentation
LCO 3.3.1 Four channels of RPS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.
APPLICABILITY: According to Table 3.3.1-1.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One channel inoperable. | A.1 Place channel in bypass or 1 hour
trip.
OR
A.2  Prevent bypass of 1 hour
remaining channels.
B. Two channels B.1 Place one channel in trip. 1 hour
inoperable.
AND
B.2.1 Place second channel in 1 hour
bypass.
OR
B.2.2 Prevent bypass of 1 hour
remaining channels.
C. Three or more channels C.1  Enter the Condition Immediately
inoperable. referenced in
Table 3.3.1-1 for the
OR Function.
Required Action and
associated Completion
Time of Condition A or B
not met.

ANO-1 3.3.1-1 Amendment No. 215



RPS Instrumentation

3.3.1
CONDITION REQUIRED ACTION COMPLETION TIME
D. As required by Required D.1  Bein MODE 3. 6 hours
Action C.1 and
referenced in AND
Table 3.3.1-1.
D.2  Open all control rod drive 6 hours
(CRD) trip breakers.
E. As required by Required E.1 Open all CRD trip 6 hours
Action C.1 and breakers.
referenced in
Table 3.3.1-1.
F. As required by Required F.1 Reduce THERMAL POWER | 6 hours
Action C.1 and <45% RTP.
referenced in
Table 3.3.1-1.
G. As required by Required G.1  Reduce THERMAL POWER | 6 hours
Action C.1 and <10% RTP.
referenced in
Table 3.3.1-1.
SURVEILLANCE REQUIREMENTS
NOTE
Refer to Table 3.3.1-1 to determine which SRs apply to each RPS Function.
SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours

ANO-1 3.3.1-2 Amendment No. 215



INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

Q QID: 0142 Rev: 0 Rev Date: 10/28/97 Source: Direct Originator: G. Giles
TUOI: AA51002-012 Objective: 21 Point Value: 1
zction: 3.2 Type: RCS Inventory Control -
System Number: 013 System Title: Engineered Safety Features Actuation System(ESFAS)

Description: Knowledge of ESFAS design feature(s) and/or interlock(s) which provide for the following:
Safeguards equipment control reset.

K/A Number: K4.10 CFR Reference: 41.7
Tier: 2 ROImp: 3.3 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.7 SRO Select: Yes Taxonomy: K

Question: Ro:i 39 SRO: I 39

Under what conditions can the Control Board Operator bypass or defeat a component
automatically actuated by ESAS?

A. Bypassing or defeating a component automatically actuated by ESAS is not
allowed.

B. The Control Board Operator, after careful consideration, determines that the
component is no longer required.

C. ONLY when procedurally directed by the Emergency Operating or the Abnormal

O Operating procedures.

D. After it is determined that the component is no longer needed and approval is
obtained from the SM/CRS.

Answer:

D. After it is determined that the component is no longer needed and approval is
obtained from the SM/CRS.

Notes:

[A] is incorrect, provisions are made for this action.

[B] is partially correct, the component must not be needed but the CBO cannot make this decision on his own.
[C]is only one of the directions where a component can be bypassed/reset, CRS/SS permission is the other.
[D] contains all correct elements, lack of need and supervisory (SRO) permission.

References:
OP-1202..012 Change 008

History:

Taken from Exam Bank QID # 4791
Used in A. Morris 98 RO Re-exam
Previously used under K/A: 3.2/ Reactor Coolant System Inventory Control / 013 / Engineered Safety
Features Actuation System / A4.02 / Ability to manually operate and/or monitor in the control room: Reset of
ESFAS channels. / CFR: 41.7/45.5t045.8/R0:4.3/SRO: 4.4
Used on 2004 RO/SRO Exam (K/A T2 G1 013 K4.06)

O Selected for the 2010 RO/SRO exam



I || | CHA
1202.012 || REPETITIVE TASKS E’AGE 22 of Sjl
O Page 1 of 3

NOTE
Obtain Shift Manager/CRS permission prior to overriding ES.

10. Verify proper ESAS actuation:
A. Verify BWST Outlets open (CV-1407 and 1408).

1)  IE CV-1407 or 1408 fails to open,
THEN override AND stop associated HPI, LPI, and RB Spray pumps until failed valve is

opened
B. Verify SERV WTR to DG1 and DG2 CLRs open (CV-3806 and 3807).
C. IF any RCP is running, THEN perform the following:

1)  IF ES Channel 5 or 6 has actuated, THEN perform the foliowing:

a) IE SCMis adequate,
THEN ftrip all running RCPs due to loss of ICW.

b) IF SCMis < adequate,
THEN check elapsed time since loss of adequate SCM AND perform the following:

O (1) IF <2 minutes have elapsed, THEN trip all RCPs.
(2) IE >2 minutes have elapsed, THEN perform the following:
(a) Leave currently running RCPs on.

(b) IE RCS press > 150 psig,
THEN notify CRS to GO TO 1202.002, “LOSS OF SUBCOOLING
MARGIN” procedure
AND
perform contingency for failure to trip RCPs within 2 minutes.

(c) Restore RCP services (RT 8) while continuing.

2) IF neither ES channel 5 or 6 has actuated,
THEN dispatch an operator to perform Service Water And Auxiliary Cooling System
(1 104.029) Exhibit B, "Restoring SW to ICW Following ES Actuation”,
while continuing.

a) WHEN ICW Cooler SW Outlets and Bypasses are aligned per 1104.029, Exhibit B,
THEN override AND open one Service Water to ICW Coolers Supply
(CV-3811 or 3820).

O (10. CONTINUED ON NEXT PAGE)

|| 1202.012 " . __RTA0 Revi16-0(iJ_|

|
F




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

O QID: 0135 Rev: 1 Rev Date: 4/7/05 Source: Direct Originator: B. Short
TUOI: A1LP-RO-ESAS Objective: 20 Point Value: 1
:ction: 3.5 Typeé Containmenf Integrity - ]
System Number: 022 System Title: Containment Cooling System
Description: Ability to monitor automatic operation of the CCS, including: Initiation of safeguards mode of
operation.
K/A Number: A3.01 CFR Reference: 41.7/455
Tier: 2 ROImp: 4.1 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 4.3 SRO Select: Yes Taxonomy: K
Question: RO:! SRO: ;r—T """"""" 0 _ -

A LOCA has occurred.
Reactor Building (RB) pressure is 47 psia.

Which ESAS channels have actuated the RB cooling units and what is the correct RB
cooling alignment?

A. ES channels 3 & 4, VSF-1A, 1B, 1C, & 1D running with service water aligned
to the cooling coils.

B. ES channels 3 & 4, VSF-1A, 1B, 1C, 1D, & 1E running with chilled water aligned
to the cooling coils.

O C. ES channels 5 & 6, VSF-1A, 1B, 1C, & 1D running with service water aligned
to the cooling coils.

D. ES channels 5 & 6, VSF-1A, 1B, 1C, 1D, & 1E running with chilled water aligned
to the cooling coils.

Answer:

¢. ES channels 5 & 6, VSF-1A, 1B, 1C, & 1D running with service water aligned
to the cooling coils.

Notes:

ESAS channels 5 & 6 actuate RB cooling fans VSF-1A through 1D and also cause the bypass dampers to
drop which allows air to bypass the retum air duct and chilled water coils and flow directly to the service water
coils that were aligned by ES channels 5 & 6. Thus (c) is the correct answer. (), (b) & (d) combine other
ventilation alignments with other ES channels that are incorrect.

References:
STM 1-09, Rev. 9

History:

Developed for use in 98 RO Re-exam
Selected for 2005 RO exam.
Selected for 2010 RO/SRO exam



Reactor Building Ventilation

STM 1-09 Rev.9

2.1.1.2 Supply Fan Back-
draft Dampers
CV-7470 - 7473

2.1.1.3 VCC-1A- 1E
Chilled Water
Cooling Coils

Cooling Units VSF-1A through 1D each have an associated ES
signal from either Channel 5 or 6. During normal operation, the four
units are running with chilled water as the cooling medium. On an ES
actuation signal, all four units receive a start signal and a bypass
damper opens allowing air to bypass the return air duct and chilled
water coils allowing flow directly to the service water coils. Service
water valves to the coils are opened by ESAS Ch 5 or 6 and chilled
water to the RB is automatically secured. The lower pressure drop
caused by bypassing the chilled water coils and return plenum,
permits the single speed fan to handle the quantity of air necessary for
emergency cooling. This precludes the necessity of a two-speed motor
with the additional controls, power source and wiring.

Unit Control | CS Power Supply | ES Actuating
Switch Location Signal:

VSF-1A | HS-7410 | C18 480v ES Bus ES-5
B523

VSF-1B | HS-7411 | C18 480v ES Bus ES-5
B533

VSF-1C | HS-7412 | C16 480v ES Bus ES-6
B623

VSF-1D | HS-7413 [ C16 480v ES Bus ES-6
B633

VSF-1E | HS-7419 | C19 480v B714 None

Each supply fan (VSF-1A thru D) has a single blade, butterfly
damper (CV-7470 thru 7473) at the discharge of the fan that opens
when the fan starts. These dampers are called back-draft dampers
because they prevent reverse flow through the fan when it is not
running. Each damper has a Limitorque motor operator that is
controlled from the same hand switch as the supply fan. They are
powered from MCC B5252 for CV-7470, B5332 for CV-7471,
B6212 for CV-7472 and B6332 for CV-7473. Damper position
indication is provided on Control Room panels C-16 or C-18.

Refer to figure 9.01, 9.02 & 9.03

The Chilled Water Cooling Coils for the RB Cooling Units are
single stage coils supplied from Main Chill Water. Isolation Valves
for Main Chill Water (CV-6202 & CV-6203) are air operated outside
the RB with a motor operated valve (CV-6205) for the return line
inside the RB. Check valve AC-60 is used for double isolation in the
supply line inside the RB. The Containment Isolation valves for Chill
Water are closed by ES Channel 5 & 6 signals.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0078 Rev: 0 Rev Date: 6/29/98  Source: Direct Originator: JCork

O TUOI: A1LP-RO-ELECD Objective: 11.e Point Value: 1
zétion: 3.5 ‘.Type: Containment Integrity )
System Number: 026 System Title: Containment Spray System (CSS)

Description: Knowledge of the physical connections and/or cause-effect relationships between the CSS and
the following systems: ECCS.

K/A Number: K1.01 CFR Reference: 41.2t041.9/45.7t045.8

Tier: 2 RO Imp: 4.2 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 4.2 SRO Select: Yes Taxonomy: K
Question: RO:;— """"" 41 SRO: r—— """""" 41

If an ESAS occurs simultaneously with a Loss of Offsite Power, the start
of RB Spray pumps is delayed by 35 sec. Why?

A. To allow the EDGs to come up to speed.
B. To allow SW pumps to start for spray pump cooling.
C. To prevent overload of the EDGs.

D. To prevent water hammer of the spray headers.

O Answer:
: C. To prevent overload of the EDGs.

Notes:

With an ES signal present, ES loads will sequence on to the EDG to prevent overload, therefore "C" is
correct. (a), (b) and (d) are reasons for other aspects of RB spray operation but are not applicable to the basis
for the time delay.

References:
1107.002, Chg. 025

History:

Developed for 1998 RO/SRO Exam.
Used in A. Morris 98 RO Re-exam
Selected for 2005 Jon Gray RO re-exam.
Selected for the 2010 RO/SRO exam.



PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE:
1107.002 ES ELECTRICAL SYSTEM OPERATION

PAGE: 30f 80

CHANGE: 025

PURPOSE

To provide instructions for operating the engineered safeguard 4160V and 480V
AC electrical distribution system.

SCOPE

This procedure is used for normal and infrequent operation of the 4160V and
480V ES distribution system including normal, emergency, and alternate AC
power sources where those instructions differ significantly than those more
generic instructions in Electrical System Operations (1107.001).

This procedure establishes operating guidelines and requirements to meet NRC
Generic Letter 91-11, LCOs for Vital Instrument Buses and Tie Breakers.

DESCRIPTION

Two 4160V AC engineered safeguard buses provide power to the engineered
safeguard equipment, including the 480V AC ES distribution system, through
4160V/480V transformers.

The normal power source to bus A3 and A4 is from non-ES 4160V buses Al and A2
respectively. The emergency power source is from 4160V AC, 2750KW diesel
generators, one for each bus. Emergency power is supplied automatically on
loss of normal power. The Alternate AC source is a 4400KW diesel generator
manually placed into service.

Normally the buses are separated and independent; however, bus tie breakers
are provided for abnormal situations. Some ES loads can be powered from
either bus. To maintain bus separation and independence as required by
10CFR50 Appendix R, motor operated disconnects (MODs) are provided for the B
HPI pump and B service water pump.

To prevent overload due to simultaneous starting currents, ES loads are
automatically sequenced onto the ES buses. This automatic sequencing occurs
whether the bus is on the normal source or the emergency source.

The 480V AC engineered safeguard distribution system consists of two 480V AC
load centers, B5 and B6, each containing a 1000KVA 4160V/480V step-down
transformer. BS and Bé are powered from buses A3 and A4, respectively,
through the step-down transformer.

Bus BS5 supplies motor control centers MCC B51, B52, B33 and B57 (MCC B53 is
supplied from MCC B52) .

Bus B6 supplies motor control centers MCC B6l, B62, B63, B64 and B65 (MCC B63
is supplied from MCC B62. MCC B64 is supplied from MCC B65).
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0202 Rev: 0 Rev Date: 11/23/98 Source: Direct Originator: R. Walters
TUOI: A1LP-RO-EOP Objective: 9 Point Value: 1
-Section: 34 Type: RCS Heat Removél -

System Number: 039 System Title: Main and Reheat Steam System

Description: Ability to (a) predict the impacts of the following malfunctions or operations on the MRSS; and
(b) based on predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Malfunctioning steam dump.

K/A Number: A2.04 CFR Reference: 41.5/43.5/45.3/45.13

Tier: 2 RO Imp: 34 RO Select: Yes Difficulty: 3
Group: 2 SRO Imp: 3.7 SRO Select: Yes Taxonomy: A
Question: RO:; --------- 42 SRO: ] ---------- 4 2

Given:

A plant startup is in progress with the reactor critical below the point of adding heat.
- "B" OTSG Turbine Bypass Valve (CV-6688) fails full OPEN and is unable

to be closed with the handjack.

Tave 524 degrees and dropping

Pressurizer level 205 inches and dropping

RCS pressure 2120 psig and dropping

What is the proper course of action?

A. Initiate MSLI for the 'B' OTSG and maintain the reactor critical using 'A' OTSG
Turbine Bypass Valve to control RCS temperature and pressure.

B. Continue the reactor startup maintaining startup rate <1 DPM while continuing to
monitor primary and secondary plant parameters.

C. Go directly to 1203.003, OVERCOOLING for actions to mitigate the oversteaming
of the 'B' OTSG.

D. Trip the reactor and follow the guidance of 1202.001 REACTOR TRIP.

Answer:
D. Trip the reactor and follow the guidance of 1202.001 REACTOR TRIP.

Notes:

(A) is incorrect. You would not want to isolate a OTSG and maintain the reactor critical.

(B.) is incorrect. With the reactor below the point of adding heat with a stuck open TBV, this would not be
possible.

(C.) isincorrect. This will be the ultimate tab that you will end up in, however, it is necessary to trip the reactor
first and progress through the Reactor Trip EOP.

(D.) is correct. Taking the conservative action of tripping the reactor is appropriate due to being below the
minimum temperature for criticality and the inability to maintain SUR below 1 DPM.

References:
1102.008 (Rev 023), Approach to Criticality, pages 4&5

History:

Developed for use in 98 RO Re-exam.
Used in 2001 RO/SRO Exam.



INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

Used on 2004 RO/SRO Exam.
Selected for 2010 RO/SRO exam

QID: 0203 Rev: 0 Rev Date: 11/23/98 Source: Direct Originator: B. Short

TUOI: AA51002-008 Objective: 8.8 Point Value: 1

Section: 3.4 Type: ﬁCS Heat Removal |

System Number: 039 System Title: Main and Reheat Steam System

Description: Ability to manually operate and/or monitor in the control room: Emergency feedwater pump
turbines.

K/A Number: A4.04 CFR Reference: 41.7/45.51045.8

Tier: 2 RO Imp: 3.8 RO Select: No Difficulty: 4

Group: 2 SRO Imp: 3.9 SRO Select: No Taxonomy: An

Question: RO: - SRO: l—_ """"""""""

Red powered EFW Pump Turbine (K-3) Steam Admission Valve Bypass Valve (SV-2663)
has failed to open during regularly scheduled surveillance testing. What are the required
operator actions?

a. Deenergize SV-2663 closed and declare P-7A inoperable.
b. Declare SV-2663 inoperable and manually open the valve.
¢. Declare SV-2663 inoperable and deenergize CV-2663 closed.

d. Deenergize SV-2617 open and declare P-7B inoperable.

Answer:
c. Declare SV-2663 inoperable and deenergize CV-2663 closed.

Notes:

(a.) is incorrect. The red powered valve being inoperable does not affect the operability of the green train P-
7A.

(b.) is incorrect. SV-2663 is a solenoid operated valve and can not be manually operated.

(c.) is correct. With CV-2663 deenergized closed, the green powered valve CV-2617 is still available to
operate P-7A.

(d.) is incorrect. P-7B is the electric driven pump and is not affected by the steam supply valve operability.

References:
1106.006 (Rev 58)

History:
Developed foruse in 98 RO Re-exam



PROCEDURE/WORK PLAN TITLE:

PROC./WORK PLAN NO. PAGE: 4 0f19
1102.008 APPROACH TO CRITICALITY CHANGE: 023
4.2 REFERENCES USED IN CONJUNCTION WITH THIS PROCEDURE

4.2.1 Soluble Poison Concentration Control (1103.004)

4.2.2 Reactivity Balance Calculation (1103.015)

4.2.3 CRD Operating Procedure (1105.009)

4.2.4 Plant Preheatup and Precritical Checklist (1102.001)
4.2.5 Power Operation (1102.004)

4.2.6 NI & RPS Operating Procedure (1105.001)

4.2.7 Unit 1 Technical Specifications

4.2.8 Loss of Neutron Flux Indication (1203.021)

4.2.9 Plant Startup (1102.002)

4.2.10 Infrequently Performed Tests or Evolutions EN-OP-116.
4.2.11 Reload Criticality and Low Power Physics Test (1302.020)

5.0 LIMITS AND PRECAUTIONS

5.1

Operators performing/supervising the reactor startup should not rely
on the critical rod position predicted by the estimated critical
position calculation, but anticipate criticality any time during rod
withdrawal, boron dilution or RCS temperature changes.

Maintain at least a 1.5% shutdown margin if any condition, physical or
administrative, delays approach to criticality.

Do not simultaneously change reactivity by more than one means while
subcritical or prior to point of adding heat.

Operators performing/supervising the reactor startup should use all
pertinent instrumentation available to monitor indication of
approaching criticality. The tendency to become fixed on one
indication should be avoided.

Maximum continuous SUR is <1 DPM. Prompt change associated with
attaining this SUR shall be <1.5 DPM.

Reactor coolant temperature shall be above 525°F when the reactor is
critical (TS 3.4.2).

During approach to criticality, safety rod groups shall be
at upper limit and regulating rods shall be positioned as
prescribed per Regulating Rod Insertion Limits curves of
the COLR and (TS 3.2.1).

During startup when intermediate range instruments come on scale, flux
level shall be maintained in the source range until overlap between
intermediate range and source range instruments is greater than or
equal to one decade (SR 3.3.10.1 Bases).




PROC./WORK PLAN NO.
1102.008

PROCEDURE/WORK PLAN TITLE:
APPROACH TO CRITICALITY

PAGE: 50f19
CHANGE: 023

Reactor shall not be made critical until at least 2 of the 3
emergency-powered pressurizer heater groups are operable (TS 3.4.9 and
TRM 3.4.9).

Reactor shall not be made critical until both Pressurizer Code Safety
valves (PSV-1001 and PSV-1002) are operable (TS 3.4.10).

The licensed Operators performing/supervising the reactor startup
shall perform no other duties during reactor startup.

The licensed Control Room Operators performing/supervising the reactor
startup shall not conduct shift relief until the reactor is critical

at 1% power or shutdown by 1.5% Ak/k except during physics testing.

Prior to commencing the reactor startup, a review of activities in
progress or planned shall be conducted to ensure that distractions to
the startup will be minimized.

During the reactor startup, access to the control room shall be
limited to ensure that a professional environment, once established,
is maintained without distraction or interruption.

The Shift Manager shall oversee the reactor startup from the control
room and ensure that a professional environment is maintained.

If unexpected situations/conditions arise during the reactor startup,
then the Operators performing/supervising the reactor startup shall
take conservative action to place the reactor in a safe condition.

During startup when withdrawing regulating groups, the overlap between
two sequential groups shall be between 15% and 25% except for physics
testing. (TS 3.2.1)

Reactor Engineering personnel shall be present in the Control Room to
monitor the approach to criticality and to perform 1/M plots.

SR 3.2.1.3 requires verification of SDM >1% AK/K within 4 hours prior
to achieving criticality.

If the reactor has been shutdown <48 hours, then contact Reactor
Engineering to verify that the Fuels and Analysis calculated RHOBAL
bias has been incorporated into the Estimated Critical Calculations.
(CR-HQN-2009-00107) (CR-ANO-1-2009-0237)

If criticality achieved within procedural limits of # 0.5% Ak/k but
NOT within + 0.25% Ak/k, then notify Reactor Engineering to initiate a
condition report. (CR-ANO-1-2009-0237)

6.0 SETPOINTS

6.1

Observe setpoints in referenced system operating procedures.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0195 Rev: 0 Rev Date: 11/24/98 Source: Direct Originator: L. Kilby
O TUOI: A1LP-RO-FW Objective: 18 Point Value: 1
Section: 3.4 Type: RCS Heat Removal
System Number: 059 System Title: Main Feedwater System
Description: Ability to monitor automatic operation of the MFW, including: Feedwater pump suction flow
pressure
K/A Number: A3.03 CFR Reference: 41.7/45.5
Tier: 2 RO Imp: 25 RO Select: Yes Difficulty: 2

Group: 1 SRO Imp: 2.6 SRO Select: Yes Taxonomy: K

Question: rRo:d 43 sro:| 43

Unit 1 is operating at 100% power with rio abnormal conditions or alignments.
'B' MFP SUCT PRESS LO (K07-C8) annunciator is received.

Where can the Control Room Operators read the 'B' MFW pump suction
pressure WITHOUT leaving the control room?

A. The 'B' MFP Lovejoy Operator Control Station (OCS).
B. 'B' MFP Suction Pressure (PI-2830) indicator.
C. 'B' MFP Suction Pressure computer point (P2830)

Q D. The Operator Information Touchscreen (OIT).

Answer:
C. 'B' MFP Suction Pressure computer point (P2830)

Notes:

(a.) & (d.) are incorrect. These panels are located in the control room, however, MFP suction pressure is not
available on these panels.

(b.) is incorrect. This indicator is located outside the control room.

(c.) is correct. This computer point is found on the Plant Computer and the SPDS computer both of which are
available in the control room.

References:
STM 1-19, Rev. 11

History:

Developed for use in 98 RO Re-exam
Selected for 2005 RO exam
Selected for 2010 RO/SRO exam
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Feedwater System

STM 1-19 Rev. 11

PS-2841 provides the second suction pressure trip signal used to
satisfy the trip logic. Setpoint for PS-2841 is less than 200 psig.

Refer to table provided on the following page for suction
pressure indications associated with the “B” MFP. Alarm and trip
signal setpoints are identical to P-1A for P-1B.

PT-2830 provides suction pressure signal to plant & SPDS
computers

PI-2830 provides local suction pressure indication at rack 21.

PS-2830 provides Lo & Lo-Lo alarms (K07-C8 & K07 BS).
Provides Suction Pressure trip signal.

PS-2835 provides suction pressure trip signal to MFP trip logic.

2.3.1.3 Suction Pressure

Trip Logic

Operation of the MFP’s with suction pressure less than 230 psig
can cause pump damage. To provide MFP protection and increase
plant reliability, the MFP suction pressure logic was modified
requiring two separate pressure signals to trip a MFP. To increase
plant reliability and inadvertent trips due to suction pressure
transients, time delays were installed. During normal operation one
of the MFP’s will be selected for the preferred pump to trip on low
suction pressure. The preferred pump is selected by handswitch HS-
6712 located on panel C02. HS-6712 positions are P-1A or P-1B.
Time delays associated with the preferred MFP trip are set at 40
seconds and 50 seconds for the remaining MFP.

The Lo-Lo and < 200 psig pressure switches provide the signals
used to trip the preferred MFP and /or both MFP’s associated with
switches discussed in the above section.

If suction pressure drops to <200 psig for greater than 40
seconds the preferred or selected MFP will trip. If suction pressure
remains less than 200 psig for an additional 10 seconds the
remaining MFP will trip. Refer to Trip Logic String provided below.

Suction Pressure Trip Logic

Pref. Selection Switch “P1A” PlA
(H5-6712)
P1A Suction Press. Trip .
(PS-28419 200 PSIG ;s/
40 Sec
P1A Suction Press/Lo-Lo 50 Sec (O——» Trip K24
(PS-2842)< 230 PSI1G P1B
P1B Suction Press. Trip PlA
(PS-2835) — ————)———»Trip K2B
<200 PSIG —
P 1 50 Sec
. [
P1B Suction Press.|[Lo-Lo —
(PS-2830) <230 PSIG 40 Sec -
Pref. Selection Switch “P1B”
(HS-6712) P1B




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0789 Rev: 0 Rev Date: 9/14/2009 Source: New Originator: S. Pullin
TUOIl: A1LP-RO-FW Objective: 6 Point Value: 1
Section? 3.4 Type: Heat Removal From Reactor Core

System Number: 059 System Title: Main Feedwater (MFW) System

Description: Knowledge of MFW design feature(s) and / or interlock(s) which provide for the following:
automatic trips for MFW pumps.

K/A Number: K4.16 CFR Reference: 41.7

Tier: 2 RO Imp: 3.1 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.2 SRO Select: Yes Taxonomy: K
Question: RO:;_— """"" 44 SRO: r"——g """"""" 4

Given:

- 100% power

Which of the following interlocks provide an automatic trip of the Main Feed Water Pump?
A. Main Feed Water Pump suction pressure reading 220 psig for 45 seconds

B. Main Feed Water Pump bearing oil pressure reading 15 psig

C. Main Feed Water Pump discharge pressure reading 1360 psig

D. Main Feed Water Pump vibration reading 14 mils

Answer:
C. Main Feed Water Pump discharge pressure reading 1360 psig

Notes:

A is incorrect, suction pressure would have to be less than 200 psig for 40 seconds.

B is incorrect, bearing oil pressure of 15 psig would cause an alarm but pressure must be less than 10 psig for
a trip.

C is correct, pump discharge pressure of 1350 psig would result in a pump trip

D is incorrect, the high vibration trip is bypassed when the pump is in operation

References:
STM 1-24 Rev. 11

.History:
New selected for 2010 RO/SRO exam
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Main Feedwater Pump Controls

STM 1-25 Rev. 11

3.10 Solenoid Trip Valve

The pilot valve bleeds oil from the main valve disc, which
allows a spring to open the main valve disc. Trip header oil pressure
decreases and stop valves close as outlined above.

The overspeed trip valve will also open when auto-stop oil
pressure decreases to zero (for instance, when the solenoid trip
opens). This will seal in a main feedwater pump trip from the
solenoid trip. To pressurize the trip header it is necessary to close
the overspeed trip valve.

Closing the overspeed trip valve is accomplished through the
use of the reset devices. A local reset button is used to reset (close)
the overspeed trip. Depressing the reset button closes the main valve
disc and pilot valve. This allows oil pressure to build up above the
main valve disc and hold the valve closed. All trips must be reset to
maintain the main valve closed; otherwise, the springs will open the
main valve.

An overspeed trip reset solenoid valve is installed to allow the
overspeed trip to be reset from a remote location. The overspeed trip
reset valve will port high-pressure oil to a piston located on the shaft
of the reset button. The high-pressure oil moves the piston which
closes the pilot and main valve disc the same as depressing the local
reset button. When the solenoid is not energized, the solenoid valve
aligns the piston to drain and no pressure will be applied to the
piston. The solenoid is energized when the trip-reset switch on C02
is positioned to the reset position or the reset switch at the front
standard is taken to reset.

The trip lever is used to manually trip the feedwater pump.
Depressing the trip lever opens a drain that bleeds pressure from the
top of the main valve disc. The main valve disc opens and the pump
trips as above.

The solenoid trip valves interact directly with the trip header to
depressurize the trip header in response to various trip signals. The
solenoid is energized to open the valve and trip the feedwater pump.
For redundancy, two solenoid trip valves are used in a parallel
arrangement. Trips that will trip the solenoid trip valve are:

o Electronic overspeed trip

¢ Low suction pressure
Two pressure switches used (200 and 230 psig)
40 seconds the preferred pump trips
50 seconds the non-preferred pump trips.

e High discharge pressure (two of three pressure switches at
1350 psig)

e Low bearing oil pressure (two of three pressure switches
after a 3 second time delay)

Two pressure switches at 10 psig

One pressure switch at 15 psig also supplies low
pressure alarm

o High vibration (normally bypassed during operation)

12




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0270 Rev: 1 Rev Date: 11/8/05 Source: Direct Originator: D. Slusher
TUOI: A1LP-RO-EFIC Objective: 29 Point Value: 1
_S:e:ction: 3.4 Type: Heat Removal From Reactc;r Core

System Number: 061 System Title: Auxiliary/Emergency Feedwater System

Description: Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the AFW controls including: S/G level.

K/A Number: A1.01 CFR Reference: 41.5/45.5

Tier: 2 ROImp: 3.9 RO Select: Yes Difficulty: 2.5
Group: 1 SRO Imp: 4.2 SRO Select: Yes Taxonomy: Ap
Question: RO::r—— """"" 45 SRO: ]——"4' """"""" 5

The EFIC automatic fill rate is designed to prevent overcooling.

With the plant in a degraded power condition and given a SG pressure of 885 psig, determine the proper
OTSG fill rate by EFIC

for the EFW system:

A. ~3"/min

B. ~4"/min

C. ~5"/min

D. ~6"/min

Answer:

B. ~4"/min

Notes:

OTSG fill rate is adjusted so that OTSG levels raise at 2 inches/minute at OTSG pressure of 800 psig and 8
inches/minute at OTSG pressure of 1050 psig. This limits the overcooling effects of feeding OTSGs with
EFW. At 885 psig OTSG fill rate will be 4 inches/minute. "b" is the correct answer.

References:
1105.005, Chg. 032

History:

Used in 1999 exam.

Direct from ExamBank, QID# 92 used in class exam
Modified for 2005 Jon Gray RO re-exam.

Selected for 2010 RO/SRO exam



PROC./WORK PLAN NO.
1105.005

PROCEDURE/WORK PLAN TITLE:
EMERGENCY FEEDWATER INITIATION AND CONTROL

PAGE: 7 of 91
CHANGE: 032

6.0 SETPOINTS

6.1

Initiation Setpoints

e EFW low level initiate ~ 11”7, delayed 9.9 seconds

e MSLI and EFW initiate on low SG pressure ~ 600 psig.

e Loss of both MFW pumps with reactor power >7%.

e ESAS Channel 3 or Channel 4 trip.

e MFW Flow in both loops <15% with reactor power >45%. (AMSAC)

e All RCPs OFF (May be bypassed at <10% Power)
Control Setpoints

6.2.1 SG level

e Low level control ~ 317.
e Natural, circulation control ~ 312”.

e Reflux boiling control ~ 3787,

6.2.2 Rate of SG level rise when RCPs are off is variable from 2
to 8 inches per minute depending on SG pressure. (2 inches
per minute at 800 psig, 8 inches per minute at 1050 psig)

6.2.3 SG AP ~ 100 psi determines good (unaffected) SG to allow
EFW flow and isolates bad (affected) SG on MSLI actuation.

6.2.4 Atmospheric dump control valves will control SG pressure at

~ 1020 psig at all times if not isolated.

Low condenser vacuum interlock opens atmospheric dump isolation valves

at ~ 21” Hg.

MSLI actuation opens affected SG atmospheric dump isolation valve.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS

NUCLEAR ONE - UNIT 1

QID: 0790 Rev: 0 Rev Date: 9/14/2009 Source: New Originator: S Pullin

TUOIl: A1LP-RO-EOP Objective: 9 Point Value: 1

Section: 3.6 Type: Electrical

System Number: 062 System Title: A.C. Electrical Distribution

Description: Knowledge of local auxiliary operator tasks during emergency and the resultant operation
effects.

K/A Number: 2.4.35 CFR Reference: 41.10/43.5/45.13

Tier: 2 RO Imp: 3.8 RO Select: Yes Difficulty: 3

Group: 1 SRO Imp: 4.0 SRO Select: Yes Taxonomy: C

Question: RO:! sro:] 46

Given:

Unit 1 is in a Blackout condition.
Voltage has been recovered on SU#2 and is 155 kV

To restore power to A-3 and A-4, what action along with its purpose is required by the Auxiliary Operator?

A. Perform Attachment 1, Blackout Breaker Alignment and UV Relay Defeat, to defeat UV Close Permissive
interlocks to allow for starting of equipment necessary to protect the core.

B. Perform Attachment 1, Blackout Breaker Alignment and UV Relay Defeat, to prevent excess current
during starting of the motors.

C. Perform Attachment 2, Recovery from Blackout Breaker Alignment and UV Relay Defeat, to allow for
starting of equipment necessary to protect the core.

D. Perform Attachment 2, Recovery from Blackout Breaker Alignment and UV Relay Defeat, to allow
Unit 2 to tie on non-vital loads on SU#2.

Answer:

A. Perform Attachment 1, Blackout Breaker Alignment and UV Relay Defeat, to defeat UV Close Permissive
interlocks to allow for starting of equipment necessary to protect the core.

Notes:

A is correct, with degraded voltage on SU#2, Att. 1 is required to defeat the UV interlocks.
B is incorrect, Att. 1 would have no effect on actual starting current for motors
C & D are incorrect, Att. 2 will only be performed when SU#2 voltage is greater than 158 kV.

References:
OP-1202.028 Change 010

History:
New selected for 2010 RO/SRO exam.



CHANGE
1202.008 || BLACKOUT 010 PAGE 16 of 29

O INSTRUCTIONS CONTINGENCY ACTIONS

44. Dispatch an operator to perform
Attachment 1, "Blackout Breaker Alignment
and UV Relay Defeat".

NOTE
Off-site power is considered restored to normal if either of the following conditions exists:

e SU1 222KV

¢ SU2 >158KV AND all of the following conditions are met:

Auto X-FMR energized from 500KV
Auto X-FMR aligned to SU2

No Unit 2 buses powered from SU2
SU 2 V REG 3% reduction disabled

A. [F off-site power is restored to normal,
THEN dispatch an operator to perform
Attachment 2, "Recovery From Blackout
Breaker Alignment and UV Relay Defeat"

AND

O RETURN TO step 8.

45. WHEN Attachment 1 is complete,
THEN re-energize A1, A2, H1, and H2 by
performing the following for each bus:

A. Check associated bus L.O. RELAY TRIP A. Determine AND correct cause of L.O.

alarm clear on K02. RELAY TRIP before energizing bus, while
continuing with this procedure (Refer to
Electrical System Operation (1107.001),
"Re-closing Tripped Bus or MCC Feeder
Breakers" section).

B. IF buses are to be energized from SU2,

HEN notify Unit 2.

C. Turn SYNC switch for associated bus C. Reset breaker anti-pump feature by taking
feeder breaker ON handswitch to PULL-TO-LOCK AND
releasing.
AND

1) IE neither A1 nor A2 is energized,
close breaker from handswitch. THEN RETURN TO step 33.




O

O

1202.008 || BLACKOUT

INSTRUCTIONS

46. Re-energize A3 and A4 by performing the
following for each bus.

A

B.

Check associated bus L.O. RELAY TRIP
alarm clear on K02.

Turn SYNC switch for associated bus
feeder breaker ON

AND

close breaker from handswitch.

CONTINGENCY ACTIONS

A. Determine AND correct cause of L.O.
RELAY TRIP before energizing bus, while
continuing with this procedure (Refer to
Electrical System Operation (1107.001),
"Re-closing Tripped Bus or MCC Feeder
Breakers" section).

B. IE non-vital bus voltage is <3160V,
THEN dispatch an operator to close A3
and A4 feeder breakers in LOCAL to
override Sync-check Relays
(A-309 and 409).

CAUTION
¢ During degraded voltage conditions the following problems may occur:

- Motors may trip on overload, overheat due to high running currents, or stall.
- MCC starter may not pick up to energize loads.
- AC auxiliary relays may not pick up to provide interlock or load energization features.

¢ Motors should be started one at a time and allowed to reach run speed to minimize further voltage
degradation.

¢ Ifboth Units are aligned to SU2, coordination between Units is required when starting loads.

47. Restart only equipment absolutely
necessary to protect the core as follows:

A.

Verify suction and discharge flow path
aligned.

Review system operating procedure to

ensure essential pump services available.

Consider closing centrifugal pump
discharge valve before starting to reduce
starting current.

(47. CONTINUED ON NEXT PAGE)




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0316 Rev: 0 Rev Date: 9/5/99 Source: Direct Originator: J Haynes
TUOIl: ANO-1-LP-RO-MU Objective: 3.5 Point Value: 1
gection:_3._6_ - Type: Eleé:trical _

System Number: 062 System Title: A.C. Electrical Distribution

Description: Knowledge of bus power supplies to the following: Major system loads.

K/A Number: K2.01 CFR Reference: CFR: 41.7
Tier: 2 RO Imp: 33 RO Select: Yes Difficulty: 2

Group: 1 SROImp: 34 SRO Select: Yes Taxonomy: K

Question: RO:W SRO: r‘“‘““‘z‘i‘
Which of the following would explain why a loss of bus A1 will cause CV-1206
(RC Pump Seal Injection Block Valve) to close?

(Assume plant is at 100% power)

A. P36A (HPI) pump was the in-service pump.

B. Loss of instrument air to Seal Injection Control Valve, CV-1207.
C. P36C (HPI) pump was the in-service pump.

D. Loss of instrument air to Pressurizer Level Control valve CV-1235.

Answer:

A. P36A (HPI) pump was the in-service pump.

Notes:

“a" is correct, if P36A was the in-service pump, then a loss of A1 would cause a loss of A3, P-36A would
cease to run, and CV-1206 would close when Seal Injection flow dropped to less than 22 gpm.

"b" is incorrect, CV-1207 fails open on a loss of Instrument Air.

"c” is incorrect, a loss of A1 would not affect P36C's power supply, bus A4.

"d" is incorrect, CV-1235 fails as-is on a loss of Instrument Air.

References:
1203.026, Change 11

History:

Used in 1999 exam.
Modified from ExamBank, QID# 3716.
Selected for 2010 RO/SRO exam.
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INSTRUCTIONS

SECTION 1 -- LOSS OF HPI PUMP

NOTE

Indications of loss of HPI suction are:

Erratic flow, and
Erratic discharge pressure, and

Control valves stable

IE HPI pump has lost suction,

HEN stop the HPI pump.

Isolate letdown by performing one of the following:
e Close Letdown Coolers Outlet (CV-1221)
e Close both of the following on C18:

— Letdown Coolers Outlet (RCS) (CV-1214)
- Letdown Coolers Outlet (RCS) (CV-1216)

NOTE
With HPI pump off, ICW cooling of RCP seals should provide adequate time to correct HPI1 pump or
control problems, providing no pre-condition exists, such as excessive RCP shaft sleeve leakage.
HPI can provide necessary makeup for normal operations or plant shutdown.

Reactor Coolant Pump and Motor Emergency (1203.031), Attachment A can be used as an aid to
assess seal parameters.

Verify RC pump seals are being cooled by ICW.

A.  IE ICW to RCP seals is NOT available,
THEN perform Reactor Coolant Pump and Motor Emergency (1203.031), "Simultaneous
Loss of Seal Injection and Seal Cooling Flow" section.

Prepare to restart an HPl pump as follows:
A.  IE OP HPI pump is unavailable

AND STBY HPI pump is unavailable,
THEN dispatch an operator to re-align the ES HPI pump per Attachment A of this procedure.




' CHANGE
1203.026 |{LOSS OF REACTOR COOLANT MAKEUP 011 PAGE 4 of 17

SECTION 1 - LOSS OF HPI PUMP (continued)
B.  Place the following valves in HAND AND close:

* RC Pumps Total INJ Flow (CV-1207)
* Pressurizer Level Control (CV-1235)

C.  Verify RCP Seal Injection Block (CV-1206) closes.

D. Select Safety System Diagnostic Inst display on SPDS for OP HPI pump AND evaluate
suction pressure and flow stability prior to event.

E.  IE loss of pump suction was indicated,
THEN perform the following:

1) Verify Makeup Tank Outlet (CV-1275) open.

CAUTION

Indicated suction pressure could be H, gas pressure only and is NOT absolute assurance of adequate
volume of water. HPI pump operation with inadequate water volume can damage pump.

NOTE
O Addition of 600 gallons to the MU tank ensures a volume of water in the tank regardless of level indication.

2) IE CV-1275 was NOT closed,
THEN refill Makeup Tank (T-4) by adding >20" (~600 gallons) using current RCS boron
concentration.

5. IE STBY HPI pump is available,
THEN perform the following:

A.  Start Aux lube oil pump for STBY HPI pump.

B. GO TO step 8 to place STBY HPI pump into service.



O

INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0086 Rev: 0 Rev Date: 7/11/98  Source: Direct Originator: JCork

TUOIl: A1LP-RO-ELECD Objective: 37 Point Value: 1

Secti;r_;::éﬁ Type Electrical T o
System Number: 063 System Title: D.C. Electrical Distribution

Description: Knowledge of the effect that a loss or malfunction of the dc electrical system will have on the
following: Components using dc control power.

K/A Number: K3.02 CFR Reference: 41.7/45.6

Tier: 2 RO Imp: 3.5 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.7 SRO Select: Yes Taxonomy: K
Question: Ro:: ......... — RO —

The plant is at 100% power.

Which of the following DC buses/panels, if de-energized, would cause a reactor trip?
A. Panel D41

B. Panel RA1

C. MCC D15

D. Panel D21

Answer:

B. Panel RA1

Notes:

Only "B" is capable of causing a reactor trip due to loss of two RCP contact monitors.
The others would cause a loss of vital equipment capability but as seen in Att. J of 1107.004, they would not
cause a trip.

References:
1107.004, Chg. 016

History:

Developed for 1998 RO exam

Used in A. Morris 98 RO Re-exam

Selected for use in 2005 RO exam, but not used.
Selected for 2010 RO/SRO exam.



PROC./WORK PLAN NO.
1107.004

PROCEDURE/WORK PLAN TITLE:
BATTERY AND 125V DC DISTRIBUTION

39 of 150
016

PAGE:
CHANGE:

ATTACHMENT J

Page 1 of 15

Consequences and Required Actions

For Opening 125V DC Breakers

e Attachment J is not listed by priority.
with circuits of least consequences.

NOTE

e Some breaker operations render equipment inoperable and requires entry
into Tech Spec LCO.

Locating grounds should begin

125V DC Bus DOl Breakers
BREAKER CONSEQUENCES OF REQUIRED
NUMBER DESCRIPTION OPENING ACTION
Supply To MCC D15 Loss of power to MCC D15
D01-21A and EFW P7A valves. None
DC Power Supply to Loss of Inverter Y11l DC If available, place
D0O1-22A Inverter Y11l Supply Inverter Y15 in service.
Supply to-Panel Loss of power to RAl. Check RA1l breakers
D01-23 RA1 Reactor trip if 250% individually first using
power due to loss of RAl section of this
(breaker handle not | power to RCP Contact attachment. Verify
connected- Monitor input to RPS. reactor power <50% and not
fused supply) MSIVs open if instrument | in 3 RCP operations.
air is not isolated If MSIVs are closed,
verify instrument air is
isolated.
Emer Supply to Loss of emergency supply Verify D21 is powered from
D01-24 Panel D21 to panel D21 bus D02
(breaker handle not
connected-
fused supply)
Supply From Battery | Disconnects battery Verify battery charger
D01-41 Charger DO3A charger from bus D01 DO3A not in operation.
Supply From Battery | Disconnects battery Verify battery charger
D01-42 Charger D03B charger from bus DOl DO03B not in operation
DC Power Supply to Loss of Inverter Y13 DC If available, place
D01-52B Inverter Y13 Supply Inverter Y15 in service.
DC Power Supply to Loss of Inverter Y15 DC If available, place
DO1-53A Inverter Y15 Supply Inverter Y11l (for RS-1) or
Inverter Y13 (for RS-3) in
service.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0791 Rev: 0 Rev Date: 9/14/2009 Source: Originator: S. Pullin
TUOIl: A1LP-RO-EDG Objective: 19a Point Value: 1
Section: 3.6 Type‘:” Electrical -
System Number: 064 System Title: Emergency Diesel Generators (ED/G)

Description: Knowledge of bus power supplies to the following: Air Compressor

K/A Number: K2.01 CFR Reference: 41.7

Tier: 2 ROImp: 27 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.1 SRO Select: Yes Taxonomy: K
Question: RO:W SRo:r“‘““zg"

What is the power supply to Emergency Diesel Generator Starting Air Compressors, C4A1 and C4B2?

A. B31 and B41
B. B32and B42
C. B51 and B61.
D

. B52 and B62

“Answer:
A. B31 and B41

Notes:
A is correct, the other choices are alternate possibilities.

References:
OP-1107.001 Change 73

History:
New for 2010 RO/SRO exam.



PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE: PAGE: 105 of 290

1107.001 ELECTRICAL SYSTEM OPERATIONS CHANGE: 073
ATTACHMENT D
Date Page 27 of 45
MCC B41 (north electrical equipment room)
BREAKER DESIRED ACTUAL TAG | INI-
NUMBER DESCRIPTION POSITION POSITION (v') | TIAL
4112 Spare Open
Condensate to MU & Purif System
4113 CV-1251 & CA-113 position ind (E-194) Closed
4114 Spare Open
4115 Spare Open
4116 Degasifier Drain Pump P-43B (E-390) Closed
4121 Spare Open
Room 125 Transformer X118
41227 P66 (E-20) Closed
4122B Spare Open
4123A Spare Open
Hot Mechanics Shop and Decon Room
4123B Utility Outlets (E-43) Closed
Treated Waste Monitor Pump P-47B
4124 (E-392) Closed
Clean Waste Receiver Tank Trans Pump
4125 P-49B (E-394) Closed
4126 Filtered Waste Pump P-53B (E-389) Closed
4131 Spare Open
4132 Dirty Waste Drain Pump P-52B (E-389) Closed
4133 DG-1 Starting Air Compressor C-4A2 Closed
4134 DG-2 Starting Bir Compressor C-4B2 Closed
4135 Waste Gas Compressor C-9B (E-402) Closed
4136 Spare Open




PROC./WORK PLAN NO. | PROCEDURE/WORK PLAN TITLE: PAGE: 99 of 290
1107.001 ELECTRICAL SYSTEM OPERATIONS CHANGE: 073
ATTACHMENT D
Date Page 21 of 45
MCC B31 (north electrical equipment room)
BREAKER DESIRED ACTUAL INI-
NUMBER DESCRIPTION POSITION POSITION TIAL
Vacuum Degasifier Seal Water Pump
3112 P-99 (E-397) Closed
Primary Coolant Hydrazine Pump
3113 P-37 (E-191) Closed
3114 Lithium Hydroxide Pump P-38 (E-191) Closed
3115 DG-1 Starting Air Compressor C-4Al Closed
3116 Degasifier Drain Pump P-43A (E-390) Closed
3121 CWRT Recirc Pump P-48 (E-393) Closed
Quench Tank Transfer Pump
3122 P-44 (E-207) Closed
3123A Solid Waste Baler M-8 (E-431) Closed
3123B Aux Power Receptacles (E-43) Closed
Treated Waste Monitor Pump P-47A
3124 (E-392) Closed
3125 CWRT Transfer Pump P-49A (E-394 Closed
3126 Filtered Waste Pump P-53A (E-389) Closed
Sample Room Exhaust Fan VEF-49
3131 (E-340) Closed
3132 Dirty Waste Drain Pump P-52A (E-389) Closed
Diesel Fuel Oil Transfer Pump P-74A
3133 (E-115) Closed
3134 Laundry Drain Pump P-45 (E-389) Closed
3135 Waste Gas Compressor C-9A (E-402) Closed
Bux Bldg Drain Transfer Pump P-46
3136 (E-387) Closed
3141 Aux Bldg Sump Pump P-51A (E-383) Closed
Core Flood Tank Recirc & MU Pump
3142 P-132 (E-385) Closed
Computer Room Unit Cooler VUC-5A
3143A (E-363) Closed
Computer Room Unit Cooler VUC-5B
31438 (E-363) Closed




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0792 Rev: 0 Rev Date: 9/14/2009 Source: New Originator: S. Pullin
TUOI: A1LP-RO-EDG Objective: 19 Point Value: 1
Section: 3.6 Type: Electrical

System Number: 064 System Title: Emergency Diesel Generators (ED/G)

Description: Knowledge of the physical connections and / or cause-effect relationships between the ED/G
system and the following systems: Starting air system.

K/A Number: K1.05 CFR Reference: 41.21t0 41.9/45.7t0 45.8

Tier: 2 RO Imp: 3.4 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 3.9 SRO Select: Yes Taxonomy: C
Question: RO:: ......... - R —

Given:

Plant at 100%
Performing #1 EDG monthly surveillance per 1104.036 Supplement 1

The CBOT presses the start pushbutton on C10
K01-B2, EDG 1 OVERCRANK, alarms

What is the cause of the alarm and how long did the starting air system attempt to start the engine?

A. #1 EDG did not exceed 300 rpm in 45 seconds and air start motors engaged for 8 seconds.
B. #1 EDG did not exceed 300 rpm in 8 seconds and air start motors engaged for 45 seconds.
C. #1 EDG did not exceed 30 rpm in 45 seconds and air start motors engaged for 2.5 seconds.

D. #1 EDG did not exceed 30 rpm in 8 seconds and air start motors engaged for 8 seconds.

Answer:
A. #1 EDG did not exceed 300 rpm in 45 seconds and air start motors engaged for 8 seconds.

Notes:

A is correct, due to meeting the annunciator logic
B, C, and D are variations of the control logic for the starting air to the engine

References:

STM-1-31 rev 10
1203.012A change 038

History:
New 2010 RO/SRO exam



PROC./WORK PLAN NO. PROCEDURE/WORK PLAN TITLE: PAGE: 17 of 183
1203.012A ANNUNCIATOR K01 CORRECTIVE ACTION CHANGE: 038
Location: C10
Device and Setpoint: EDG 1
OVERCRANK

Alarm: KO01-B2

1.0 OPERATOR ACTIONS

1. Place DGl lockout switch in LOCKOUT position.

2. Reference TS 3.8.1, TS 3.8.2 and TS 3.8.3 for operability requirements.

3. Initiate action to determine cause of over-crank.

4. Operate fuel o0il priming pump and verify "return fuel" sight glass is
full.

5. WHEN cause of over-crank is corrected,

THEN prove DGl operable using Emergency Diesel Generator Operation

(1104.036), Supplement 1.

6. IF DGl inoperable,
THEN verify proper MOD alignment for Service Water Pump (P-4B) and
Makeup Pump (P-36B) per Makeup & Purification System Operation
(1104.002) AND Service Water and Auxiliary Cooling System (1104.029).

7. Alarm may be cleared by ANY of the following methods:

e Place DGl lockout switch in LOCKOUT position
e Depress local RESET button

e Place Local/Maint/Remote switch in MAINT

e Place DGl Output (A-308) in PULL-TO-LOCK

2.0 PROBABLE CAUSES

e DGl did not reach minimum speed within 45 seconds
¢ Loss of fuel oil pump prime

3.0 REFERENCES

e TS 3.8.1, TS 3.8.2 and TS 3.8.3
¢ Schematic Diagram Annunciator K01 (E-451)
e Schematic Diagram Diesel Generator Engine Control (E-102)
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

O QID: 0672 Rev: 0 Rev Date: 12/16/06 Source: Repeat Originator: Possage

TUOIl: A1LP-RO-RMS Objective: 8 Point Value: 1
Section: 3.7 Type: Instrumentation
System Number: 073 System Title: Process Radiation Monitoring System

Description: Knowledge of the operational implications of the following concepts as they apply to the PRM
System: Radiation theory, including sources, types, units, and effects.

K/A Number: K5.01 CFR Reference: 41.5/45.7
Tier: 2 ROImp: 25 RO Select: Yes Difficulty: 2
Group: 1 SRO Imp: 3.0 SRO Select: Yes Taxonomy: K

Question: RO:._i_—— """"" 51 SRO:%]_—_ """"""" 51
What type of detector is used by the Main Condenser Air Discharge Radiation Monitor to monitor for steam
generator tube leaks?

A. Scintillation Detector
B. Geiger - Mueller Detector
C. lon Chamber Detector

D. Beta Radiation Detector

O Answer:
A. Scintillation Detector

Notes:

A" is correct. The Main Condenser Air Dischagre Radiation Monitor is a scintillation detector.
"B" is incorrect. Area Monitors are G-M Detectors

"C" is incorrect. lon chambers are used for RP surveys

"D" is incorrect. The Penentration Ventilation Monitors are beta sensitive monitors.

References:
STM 1-62 Rev. 11

History:

New for 2007 RO Exam.
Selected for 2010 RO/SRO exam



Radiation Monitoring

STM 1-62 Rev. 11

2.2.6 Liquid Radwaste
Monitor

2.2.7 Main Condenser Air
Discharge Radiation
Monitor

2.2.8 Waste Gas
Radiation Monitoring

The Liquid Radwaste Monitor is an in-line monitor located in
the liquid Radwaste common discharge line prior to its connection to
the flume. The connection is between CZ-58 and CV-4642 and the
monitor is physically located on the 335” elevation of the auxiliary
building by the discharge flume. Liquid Radwaste passes through the
pipe section of the sampler and is monitored by a gamma sensitive
scintillation detector (RE-4642). The detector count rate is displayed
on the digital rate meter located in the Control Room (C-25, Figure
62.14). There is an input to SPDS and the plant computer as well as
a recorder readout on RR-4830.

The Liquid Radwaste Monitor is used to determine radioactive
discharge activity during a release and to shut off the discharge
should a pre-determined level of radioactivity be reached. On a high
radiation level solenoid valve, SV-4642 operates to shut CV-4642,
terminating the liquid Radwaste release. An annunciator in the
Control Room will alarm on high radiation.

The Main Condenser Air Discharge Radiation Monitor is an in-
line monitor on the combined suction line of the condenser vacuum
pumps. The detector (RE-3632) is a gamma sensitive scintillation
detector and is located on a platform above and just south of the
condenser vacuum pumps. The detector count rate is displayed on
the digital rate meter located in the Control Room (C-25, Figure
62.14). There is an input to both SPDS and plant computer as well
as recorder readout on RR4830.

The purpose of the Main Condenser Air Discharge Radiation
Monitor is to detect activity resulting from a steam generator tube
leak. On a high radiation, an annunciator in the Control Room
alarms.

The Waste Gas Radiation Monitor is an in-line monitor in the
gaseous Radwaste system discharge to the vent plenum. This
monitor is down stream of gaseous discharge shutoff valve CV-4830
and is located on the 404 elevation of the auxiliary building in the
CRD transformer (X-8) room. The detector is a gamma sensitive
scintillation detector (RE-4830). The count rate is displayed on a
digital rate meter located in the Control Room (C-25, Figure 62.14)
and provides an input to both SPDS and plant computer. There is
also a recorder readout of radiation level on recorder RR-4830.

On a high radiation level, an annunciator in the Control Room
alarms. At this alarm setpoint, solenoid valve, SV-4830, operates to
shut CV-4830, isolating gaseous Radwaste discharge to the station
vent plenum. Also, the following will take place: CV-4820 will be
shut by solenoid valve, SV-4820, to isolate the Waste Gas Tanks
discharge header; Solenoid valve, SV-4806, operates to open CV-
4806, to direct miscellaneous vents from the components in the
Augxiliary Building to the Waste Gas Surge Tank.
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0793 Rev: 0 Rev Date: 9/15/2009 Source: Direct Originator: S Pullin
TUOI: A1LP-RO-MSSS Objective: 1 Point Value: 1
Section: 3.4 Type: Heat Removal From Reactor Core T
System Number: 076 System Title: Service Water System (SWS)

Description: Ability to manually operate and / or monitor in the control room SWS valves

K/A Number: A4.02 CFR Reference: 41.7/45.5t0 45.8
Tier: 2 ROImp: 26 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 26 SRO Select: Yes Taxonomy: Ap

Question: Ro:i 52 SRO: | 52

When starting Service Water Pump P-4A after maintenance, you observe the following symptoms.
- Pump start is indicated by normal light indication above pump control HS on.

- Annunciator K10-B3 "SW DISCH PRESS HI" alarms.

- Valve position indication in the control room indicates proper valve alignment.

- SW Bay levels are 338 feet

- No change in SW flow or discharge pressure indications on the SPDS Diagnostics screen.
- No change in SW Loop pressure indications on control room panel C09.

Which of the following is the most likely cause of these symptoms?

A. The pump discharge valve was not opened when returned to service.
B. The pump did not start when pump breaker closed.
C. P-4A cannot pump into the system because of high system pressure from the other(running) pump.

D. P-4A is running without sufficient NPSH to pump water into the SW System.

Answer:
A. The pump discharge valve was not opened when returned to service.

Notes:

A is the correct answer. With the local discharge valve closed, the SW Pump would not be able to pump
water to the loop, but since the discharge pressure switch is between the pump and discharge vlave, therefore
a high discharge pressure would be seen.

B is incorrect, if the pump did not start there would not be a high discharge pressure alarm.

C isincorrect, if the maintenance performed had caused low discharge pressure such that the pump was
unable to pump water to the loop, there would not be a high discharge pressure alarm.

D is incorrect, with a bay level of 338 feet, suction pressure would be (356.5-338)0.433= 8 psig which is

adequate.

References:
OP-1203.0121 Change 046

History:

Direct ANO Exam bank QID ANO-OPS1-3284
Selected for 2010 RO/SRO exam



PROC./WORK PLAN NO.
1203.0121

PROCEDURE/WORK PLAN TITLE:
ANNUNCIATOR K10 CORRECTIVE ACTION

PAGE: 29 of 68

CHANGE: 046

Location: C16

Device and Setpoint:

SW Pump P-4A running & P-4A Disch Press (PS-36l11) >90 psig
SW Pump P-4B running & P-4B Disch Press (PS-3609) >90 psig
SW Pump P-4C running & P-4C Disch Press (PS-3610) >90 psig

1.0 OPERATOR ACTIONS

1. Determine which pump is in alarm.

2. IF experiencing a loss of Service Water
OR degraded Service Water flow,
THEN GO TO Loss of Service Water (1203.030).

3. IF lake temperature is low

OR cold weather operations with low ACW/SW demand,

SW PUMP
DISCH PRESS
HI

Alarm: K10-B3

THEN consider throttling open ICW Coolers Loop 1 and 2 SW Bypass
(SW-4026A and SW-4026B) .

4, IF T-alt is installed from ICW Cooler (E-28C) outlet,

THEN throttle open temporary valve T-1.

5. Place additional SW/ACW loads into service as needed.

2.0 PROBABLE CAUSES

NOTE

This annunciator has multiple input without reflash.

1. Improper SW Pump discharge alignment

2. Cold lake temperatures causing low ACW/SW demand

3.0 REFERENCES

1. Schematic Diagram Annunciator K10 (E-460, sheets 1 - 3)

2. NRC Commitment P 6186, Provide procedure for cause, action, and how to
clear alarms of DHR.




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0794 Rev: 0 Rev Date: 9/15/2009 Source: New Originator: S. Pullin
TUOIl: A1LP-RO-ESAS Objective: 20 Point Value: 1

- Section: 3.4 Type: Heat Removal From Reactor Core |
System Number: 076 System Title: Service Water System

Description: Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits)
associated with operating the SWS controls including: Reactor and turbine building closed
cooling water temperatures.

K/A Number: A1.02 CFR Reference: 41.5/45.5

Tier: 2 ROImp: 26 RO Select: Yes Difficulty: 2
Group: 1 SROImp: 26 SRO Select: Yes Taxonomy: K
Question: RO:“_ AAAAAAAA — srRo.— =

What would be the effect to service water pressure due to an inadvertent actuation of ES Channel 5 ?

A. Service Water Pressure would drop due to SW valves to the EDG Coolers opening.
B. Service Water Pressure would drop due to SW valves to the RB Coolers opening.
C. Service Water Pressure would rise due to ACW isolation valve closing.

D. Service Water Pressure would rise due to SW to ICW isolations closing.

Answer:

B. Service Water Pressure would drop due to SW valves to the RB Coolers opening.

Notes:

A is incorrect, SW to EDG Coolers open on diesel start. EDG starts on Channels 1 or 2
B is comrect, ES Channel 5 will align SW to the RB Coolers

C is incorrect, ACW isolation valve would close on ES Channel 2

D is incorrect, SW to ICW isoaltion valve will close on ES Channels 1 and 2

References:
STM 1-65 Rev. 5

History:
New, Selected for 2010 RO/SRO exam



O

Engineered Safeguards Actuation System STM 1-65 Rev 5

4.12.2 Low Pressure
Injection and
Diverse
Containment
Isolation

4.12.3 Reactor Building
Cooling and
Isolation

CV-4446 closes to prevent the RB Sump from draining to
the Auxiliary Building Sump.

CV-1052 closes to isolate the Quench Tank and CV-1845
and 1054 close the Quench Tank sample isolations.

Low Pressure Injection is also initiated by the 1590 psig low
RCS pressure and the 4 psig high RB pressure, these signals
actuate the following equipment: (Channels 3 & 4)

Both P34A and B start (DH Pumps).
The LPI Block Valves open, CV-1400 and 1401.
CV-1407 and 1408, BWST Outlet Valves open.

BWST Recirc Isolation Valves CV-1441 and CV-1438 will
receive a close signal from their associated BWST
Isolation.

CV-1053 closes to isolate the Quench Tank.

CV-5612 and 5611 close to isolate the RB from the Fire
Water System.

CV-7403, CV-7404 and CV-7401 and CV-7402, RB purge
and isolations close.

CV-7454 and 7453, RB Air Particulate Monitor isolation is
closed.

CV-4400, RB Sump drain to the Auxiliary Sump is closed.

CV-1667 isolates nitrogen to the Quench Tank. See Note
1 below.

NOTE 1: Credit is no longer taken for the ES function for CV-

1667. N2-47 performs the function of containment
isolation.

RB isolation and cooling (Channel 5 and 6-is initiated by

high Reactor Building pressure of 4 psig, and as its name
implies, its function is to isolate and cool the RB. The
following equipment is actuated:

CV-2234, 2235, 2220 and 2221 close to isolate Non-Nuc
ICW to RC Pump Air/LO and CRD Coolers.

CV-2214, CV2215 and CV-2233 close to isolate Nuc ICW
to Letdown and RCP Seal Coolers.

35




Engineered Safeguards Actuation System STM 1-65 Rev 5

4.12.4 Reactor Building
Spray

5.0 Technical Specifications

e CV-6205, CV-6202 and CV-6203 close to isolate the RB
Chillers.

e The RB Coolers Inlet and Outlet Valves open to VCC 2A,
B, C & D (CV-3812, CV-3814 and CV-3813, CV-3815).

e RB Cooling Fan "A", "B", "C" & "D" start and SV-7410,
SV-7411, SV-7412 and SV-7413 (RB Bypass Dampers
open.

e VEF-38A or B, Penetration Room Fans start.
e (CV-2235, CRD Cooling Coil Inlet Isolation Valve closes.
e (CV-1065, Quench Tank Cond. Isolation closes.

Reactor Building Spray and Chemical Addition
components are actuated when RB pressure reaches 30 psig.
The components actuated are:

e P35A & B RB Spray Pumps start.
e (CV-2401 and 2400 RB Spray Blocks open.

e CV-1616 and 1617 open to supply Sodium Hydroxide to
the Spray Pumps.

21. Identify the Technical
Specification requirements for
ESAS.

The Technical Specification requirements for the Engineered
Safeguards Actuation System are found in:

e 3.5 Instrumentation Systems

¢ 3.5.1 Operational Safety Instrumentation
= 3.5.1.1 Requirements of Table 3.5.1-1
= 3.5.1.2 Number of channels below that
required.
¢ Table 3.5.1-1 Instrumentation Limiting Conditions
for Operation
¢ 3.5.3 Safety Features Actuation Setpoints
e 4.1 Operational Safety Items
O Table 4.1-1 Instrument Surveillance Requirements.
The Technical Specification requirements for the systems and

the components actuated by ESAS are covered in the
respective systems’ System Training Manual.
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INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0535 Rev: 1 Rev Date: 10/13/200 Source: Direct Originator: J.Cork

TUOI: A1LP-RO-AOP Obj:ective: 3 Point Value: 1

Sectio;:; 3_8_ ..T_y-pe: Plant Service S);étems - o
System Number: 078 System Title: Instrument Air System

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

K/A Number: K1.02 CFR Reference: 41.7/45.5
Tier: 2 RO Imp: 27 RO Select: Yes Difficulty: 3

Group: 1 SRO Imp: 2.8 SRO Select: Yes Taxonomy: K

Question: RO:r—ST SRO: ’—54'

Instrument Air pressure has dropped to 50 psig.

Which of the following manual or automatic actions should be performed
or will occur in response to the low Instrument Air pressure?

Note: All actions for higher pressures have been completed at the required
pressure and answer the question considering only the action

for the current pressure.

A. Service Air to Instrument Air cross-connect automatically opens.

B. Open Unit 1 to Unit 2 Instrument Air cross-connect.

C. Trip Reactor, actuate EFW and MSLI on both SGs.

D. Close Letdown Cooler outlet to isolate Letdown.

Answer:
A. Service Air to Instrument Air cross-connect automatically opens.

Notes:

"B" is incorrect, this was done when pressure dropped to 75 psig.

"A" is correct, this automatically occurs when pressure drops to 50 psig.

"C" is incorrect, this would not be done until pressure was less than 35 psig.
"D" is incorrect, this would not be done until pressure was less than 35 psig.

References:
1104.025, Chg. 014

History:

Developed for 1998 RO exam (similar to QID 102)
Modified question for A. Morris 98 RO Re-exam
Modified for J. Gray 2005 re-exam.

Selected for 2010 RO/SRO exam.
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PROC.WORK PLAN NO.

PROCEDURE/WORK PLAN TITLE: PAGE: 4 0f19

1104.025 SERVICE AIR SYSTEM
R CHANGE: 014
6.2 Compressor trips on any of the following:
6.2.1 Electrical fault.
6.2.2 After cooler discharge temp high:
e C-3A After Cooler Disch Air Temp High (TS-5405) 125°F
e C(C-3B After Cooler Disch Air Temp High (TS-5407) 125°F
6.2.3 Lube 0il pressure low: 8 psig for >10 seconds
e (C-3A Low Lube 0Oil Press (PS-5434)
e (C-3B Low Lube 0il Press (PS-5436)
6.3 Interlocks
6.3.1 Compressor start opens cooling water solenoid valve:
e E-19A After Cooler ICW Inlet (SV-2251)
e E-19B After Cooler ICW Inlet (SV-2250)
6.3.2 50 psig dropping IA pressure opens Inst Air X-over
(8V-5400) and closes at ~54 psig rising IA pressure.
6.4 SA Compressor Alarms

6.4.1 Compressor cooling water outlet temp high: 125°F.

®¢ (C-3A ICW Disch Temp (TS-2261)
e C-3B ICW Disch Temp (TS-2260)

6.4.2 Compressor discharge air temp high: 340°F.

e C-3A Disch Air Temp High (TS-5404)
e C-3B Disch Air Temp High (TS-5406)

6.4.3 After cooler discharge air temp high: 110°F

e (C-3A After Cooler Disch Air Temp High (TS-5405)
e (-3B After Cooler Disch Air Temp High (TS-5407)

6.4.4 Lube oil pressure low: 15 psig

e (C-3A Low Lube 0il Press (PS-5434)
e (C-3B Low Lube 0il Press (PS-5436)




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

QID: 0795 Rev: 0 Rev Date: 9/15/2009 Source: Direct Originator: S. Pullin
TUOIL: A1LP-RO-RBS Objective: 11 Point Value: 1
Section-:_ 3.5 Type: Containment Integrity --

System Number: 103 System Title: Containment System

Description: Ability to manually operate and / or monitor in the control room: Operation of the containment
personnel airlock door

K/A Number: A4.06 CFR Reference: 41.7/45.510 45.8
Tier: 2 RO Imp: 2.7 RO Select: Yes Difficulty: 3
Group: 1 SRO Imp: 29 SRO Select: Yes Taxonomy: C

Question: Ro:j 55 SRO:
Given:

Plant refueling is in progress

The Reactor Building Coordinator calls the control room and reports the following:

The inner door of the reactor building personnel hatch will not close

The outer door is operable

In accordance with Technical Specifications for Refueling Operations, how does this affect fuel movement?
A. Irradiated fuel movement in the reactor building and auxiliary building must be suspended.

B. Irradiated fuel movement in the reactor building must be suspended.

C. Irradiated fuel movement in the auxiliary building must be suspended.

D. Irradiated fuel movement may continue without restriction.

Answer:
D. Irradiated fuel movement may continue without restriction.

Notes:

D is correct, fuel movement may continue in both the Reactor Building and Aux Building provided one of the
air lock doors is capable of being closed.
A, B, and C are incorrect due to the outer door being operable.

References:
T.S. 3.9.3 Amendment No. 215

History:

Direct from ANO exam bank ANO-OPS1-6622
Selected for 2010 RO/SRO exam.
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Reactor Building Penetrations
3.93

3.9 REFUELING OPERATIONS

3.9.3 Reactor Building Penetrations

LCO 3.9.3 The reactor building penetrations shall be in the following status:
a. The equipment hatch is capable of being closed:;
b. One door in each air lock is capable of being closed; and
c. Each penetration providing direct access from the reactor building

atmosphere to the outside atmosphere either:

1. closed by a manual or automatic isolation valve, blind flange, or
equivalent, or

2. capable of being closed by an OPERABLE reactor building

isolation valve, except reactor building purge isolation valves, or

3. capable of being closed by an OPERABLE reactor building purge

isolation valve with the purge exhaust radiation monitoring
channel OPERABLE.

APPLICABILITY: During movement of irradiated fuel assemblies within the reactor building.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A.  One or more reactor A.1 Suspend movement of Immediately
building penetrations not in irradiated fuel assemblies
required status. within the reactor building.

ANO-1

3.9.3-1 Amendment No. 215
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ES-401 PWR Examination Outline Form ES-401-2
ES-401 PWR Examination Qutline Form ES-401-2
Plant Systems - Tier 2/Group 2 (RO)
System #/ Name K K| K| K| A| Al Al A| G K/A Topic(s) IR # QID | Tyee
2 41 5] 6| 1] 2] 3| 4
K2.05 changed to K2.02 —
001 Control Rod Drive X One-line diagram of power 3.6 56 429 D
supply to trip breakers
002 Reactor Coolant X A2.01- Loss of coolant 4.3 57 604 | D
inventory
A3.03- Charging and
011 Pressurizer Level Control X letdown 3.2 | 58 797 | N
014 Rod Position Indication X K4.05 — Rod hold interlocks | 3.1 59 308 | D
015 Nuclear Instrumentation K3.04 - ICS 3.4 60 299 | D
016 Non-nuclear Instrumentation X K5.01- Separation of control | 2.7 61 77 D
and protection circuits
K6.01- Sensors and
017 In-core Temperature Monitor X detectors. 27 | 62 240 { D
027 Containment lodine Removal Not selected N/A
028 Hydrogen Recombiner Not selected N/A
and Purge Control
029 Containment Purge Not selected N/A
033 Spent Fuel Pool Cooling Not selected N/A
034 Fuel Handling Equipment Not selected N/A
035 Steam Generator Not selected N/A
041 Steam Dump/Turbine Not selected N/A
Bypass Control
045 Main Turbine Generator X A4.06- Turbine stop valves 2.8 63 138 | D
055 Condenser Air Removal Not selected N/A
056 Condensate Not selected N/A
068 Liquid Radwaste K4.01- Safety and
environmental precautions for
handling hot, acidic, and N/A
radioactive liquids Rejected
system to 014 Rod Position
Indication
K3.05 — ARM and PRM
071 Waste Gas DiSposal systems Rejected system N/A
to 015 Nuclear
Instrumentation
072 Area Radiation Monitoring Not selected N/A
075 Circulating Water X| 2.4.11- Knowledge of 4.0 64 798 | N
abnormal condition
procedures-
079 Station Air Not selected N/A
086 Fire Protection X A1.01- Fire header pressure | 2.9 65 542 | D
K/A Category Point Totals: 1 111111 1] 11 1] 1] 1| Group Point Total: 10
ES-401 1 Form ES-401-2




INITIAL RO/SRO EXAM BANK QUESTION DATA ARKANSAS
NUCLEAR ONE - UNIT 1

C QID: 0429 Rev: 0 Rev Date: 4/30/2002 Source: Direct Originator: S.Pullin
TUOI: A1LP-RO-CRD Objective: 8 Point Value: 1
:Section: 31 Type: Reactivity Control
System Number: 001 System Title: Control Rod Drive System
Description: Knowledge of bus power supplies to the following: One-line diagram of power supply to trip
breakers
K/A Number: K2.02 CFR Reference: 41.7
Tier: 2 ROImp: 36 RO Select: Yes Difficulty: 2
Group: 2 SRO Imp: 3.7 SRO Select: Yes Taxonomy: C

Question: RO:; 56 SRO:] 56

If breaker B631 opened while operating at 100% power, the response of the Control Rod Drive system would
be:

A. A ratchet trip of all regulating rods since half of the power supply has been removed.
B. No effect on regulating rods, safety rods are held by a single phase (CC) energized.
C. A ratchet trip of the safety rods due to a single phase remaining energized.

D. A trip of all safety rods since the main power has been removed.

O Answer:
B. No effect on regulating rods, safety rods are held by a single phase (CC) energized.

Notes:

B is correct. The one-line diagram shows the power supply configuration from A-501 providing power to the
CC phase on the DC hold bus which will maintain the safety rods out. Regulating rods are not effected normal
movement will be supplied by the Bus 2 power supplied by A-501.

References:
STM 1-02, Control Rod Drive System, page 9, step 2.4

History:

Direct from regular exambank QID 4208.
Selected for use in 2002 RO/SRO exam.
Selected for 2010 RO/SRO exam.
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Control Rod Drive System

STM 1-02 Rev. 8
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