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ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

003A4.05

3.1

SRO

Ability to manuallyoperate and/or monitor in the control room: Rep seal leakage detection instrumentation

Proposed Question: Common 1

The following conditions exist:

• "1A NC Pump Seal Leakoff Hi" has been increasing slowly and is now 6.5 gpm.
• "1A NC Pump US Temp" is 200 degrees.
• "1A NC Pump Seal Outlet Temp" is 212 degrees.
• "1A" NC Pump Seal DIP is off scale high.
• ."1A" NC Pump Standpipe high level alarm is dark.
• The plant is at 50% RTP.

Which ONE (1) of the following describes the status of 1A NC Pump seals and the
actions that must be taken concerning the 1A NC Pump as a result of these conditions?

A. #2 seal has failed. Initiate a plant shutdown to Mode 3. When reactor trip
breakers are open, trip 1A NC Pump.

B. #1 seal has failed. Initiate a plant shutdown to Mode 3. When reactor trip
breakers are open, trip 1A NC Pump.

C. #2 seal has failed. Trip the reactor and then trip 1A NC Pump. Isolate seal
return within 3 to 5 minutes.

D. #1 seal has failed. Trip the reactor and then trip 1A NC Pump. Isolate seal
return within 3 to 5 minutes.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Proposed Answer: D

Explanation (Optional):
A is incorrect. #2 seal failure would have lowleakoff from #1 seal and possible standpipe level
alarm. With sealleakoff >6 GPM. NC Pump must be tripped. If in Mode 1, must trip reactor
first
B is incorrect. Actions are incorrect for a failureof #1 seal. Would trip the unit instead of
shutting down
C is incorrect. Wrong seal, correct action
o iscorrect

Technical Reference(s): AP/1/N5500/008

PS-NC, pg 29

Proposed references to be provided to applicants during examination: -"N"'o"'n"e _

Learning Objective: PS-NCP-15

x
...,.., (Note changes or attach parent)

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis -"X~__

10 CFR Part 55 Content: 55.41 -,3,,--_

55.43

Comments:

NUREG-1 021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

N N L L L
L L P P 0

OBJECTIVE 0 0 R S R
R 0 0

8 Describe the controls and any interlocks associated with the X X X X X
Reactor Coolant Pump and Motor.

9 Given a parameter associated with the Reactor Coolant X X X
Pumps or Motors describe the indications for that parameter.

10 Given a limit and/o r precaution associated with an operating X X X
procedure , discuss its basis and applicability.

11 Explain the reason for closing the NC Pump Seal Return X X X X
valves when NCS pressure is below 100 psi.

12 Concerning the NC Pump seals: X X X X X

• Describe the general design of the NC Pump Seals.

• Discuss the purpose of seal injection.

• Discuss the flowpaths, ftowrates and different ial pressures
associated with each seal.

• Discuss the purpose of the seal injection throttle vaives.

• Discuss the purpose of the standpipes and the operat ion
of the standpipe (draining and filling).

13 Describe the operation for adjusting NC Pump seal controlled X X X X
leakage.

14 Concern ing NC Pump Vibration Monitoring System:

• State the purpose of the system. X X

• Discuss the operation of the system. X X X

15 State the parameters and setpoints which would requi re an X X X
NC Pump to be stopped.

OP-MC-PS·NCP FOR TRAINING PURPOSES ONLY
Page 9 of 91

REV. 24



DUKE PO WER MCGUIRE OPERATIONS TRAINING

I Objective #11, 12

Each of the NC Pump NO. 1 seal leakoff lines have seal return isolation valves. These
valves are closed when NC System pressure is less than 100 psig in order to prevent
any backflow from the NV System through the seal return filler to the NC Pump seals.
Backflow would flush any contaminants/particulates out of the filter and into the seal.

These isolation valves are also used in the event of a failure (excess ive leakage) of the
NO.1 seal. When NO. 1 seal leakoff flow is high, some of this flow comes from the NC
System up through the thermal barrier. There may be insuffic ient heat removal by the
thermal barrier heat exchanger to adequately cool the leakoff flow. This hotter water
could cause damage to the NO.2 and 3 seals. When the seal return valve is closed,
the NO. 2 seal becomes the primary seal and maintains the large tJ,P. The NO.2 seal is
designed to withstand this high tJ,P for a short period and the pump must be stopped
within 5 minutes (per ESBU·TB-93-01-R1) and the plant must be cooled down and
depressurized so that repairs can be made.

The NC Pumps are equipped with a common NO. 1 seal bypass valve. This valve is
only opened at low system pressures (100·1000 psig) when there is insuffic ient flow to
adequately cool the seal (Ieakoff temperature >200°F).

The leakoff from each pump is piped to a common manifold and then via a seal water
filter through a seal water heat exchanger where the temperature is reduced to about
that of the VCT. Leakage past the NO. 1 seal provides a constant pressure on the No.
2 seal and constant pressure on the NO.3 seal. A standpipe is provided to assu re a
backpressure of at least 7 feet of wate r on the NO.3 seal. In addition, the standpipe is
used to warn of excessive NO.2 seal leakage flow to the reactor coolant drain tank
(NCOD. Excessive No.2 seal leakage results in a rise in the standpipe level and
eventual overflow to the NCOT via a second overflow connecti on.

A total of 8 gpm is supplied to each NC pump for seal injection water. 5 gpm is directed
down through the thermal barrier labyrinth seal and into the NC System. 3 gpm flows
up through the lower radial bearing.

A minimum differential pressure of 200 psid is required at low NC System pressure (see
7.6) across the NO. 1 seal surfaces to ensure proper water film during pump operation.
For an NCP start at normal system pressure, there must be approximately 1 gpm seal
leakoff tlow for 2200 psid. The inlet pressure is approximately 2250 psig (NC System
pressure) and the outlet pressure is 15-50 psig (VCT pressure) during normal
operation. Approximately 3 gpm leaks off from the No.1 seal of which 3 gph flows to
the NO.2 seal. Proper VCT pressure is required to ensure adequate backpressure for
proper flow through the NO.2 seal.

Objective #12

Approximately 3 gph is directed through the NO. 2 seal. The pressure drops tram 50
psig to 3 psig across this seal. All the NO.2 sealleakoff, except for 100 celhr, is
directed to a standpipe. The water level in the standpipe is maintained to provide
sufficient backpressure on the No. 2 seal to ensure flow through the No. 3 seal. All
excess water from the standpipe is discharged to the NCOT through an orifice.
Improper standpipe level can adversely affect seal operation, therefore there is a high

OP-MC-PS-NCP FOR TRAINING PURPOSES ONL Y
Page 29 of 91

REV. 24



MNS
AP/1/N 550010B

UNIT 1

MALFUNCTION OF NC PUMP

Case I
nc Pump Seal or Pump Lower Bearing Malfunction

PAGE NO.
20120

Rev. 9

I ACTION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
B. Symptoms

• NC pump number 1 seal leakoff flow going up

• Ne pump number 1 seal leakoff flow going down

• Ne pump number 1 seal outlet temperature going up

• NC pump lower bearing temp erature goin g up

• "N C PMP NO. 1 SEAL LO DIP" alarm .

C. Operator Actions

1. Check NC pump param eters wi thin
operating limits :

• All NC pump lowerbearing temperatures- • LESS THAN 225 ' F

• All Ne pump number 1 seal out let-
temperatures - LESS THAN 235 °F

• All Nc pump number 1 seal DIPs -- GREATER THAN 200 PSID.

- 2. IF AT ANY TIME any operating limit
excee ded, I/:!!;!i GO TO Step 4.

- 3. GO TO Step 5.

4. Stop affe cte d NC pump as follows:

a. IF A or B Nc pump is the affected
pump, THEN close associated spray
valve:

• 1NC-27 (A Loop PZR Spray Control)-
• 1NC-29 (6 Loop PZR Spray Control).-

- b. Check all NC pump number 1 seal
leakoff f lows >LESS THAN 6 GPM.

_ IF trip criteria valid, THEN GO TO Step 4.

_ b. Observe CauUon prior to Step 4.e and
GO TO Step 4.e.



MNS
AP/11N5500/08

UNIT 1

MALFUNCTION OF NC PUMP

Case I
NC Pump Sea l or Pump Lower Bearing Malfunction

PAGE NO.
3 of 20

Rev. 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
4. (Con tinued)

_ c. Check all NC pump number 1 sea l
leakoff flows - GREATER TH AN 0.8
GPM.

_ d. GO TO Step 4.1.

_ c. IF NC pressure greater tha n 2000
PSIG, THEN observe Caution prior to
Step 4.e and GO TO Step 4.e.

CAUTION Enclosure 1 (NC Pump Post Trip Actions) contains time critical
actions that must be performed between 3 minutes and 5 minutes
after stopping NC pump. This enclosu re must be performe d even
after transition to EPs.

_ e. Have any ava ilable RO perform
Enclosure 1 (NC Pump Post Tr ip
Actions) as crew performs the followin g
steps.

f. Check unit status - IN MODE 1 OR 2. r. Perform the following:

_ 1) Stop the affected NC pump.

2) IF all NC pumps are off, THEN
perform the following:

_ a) Secure any boron dilution in
progress.

_ b) IF in Mode 3, THEN immediately
open Reactor Trip Breakers.

c) IF the step above results in rods
dropping AND Pzr pressure is
above P-11, THEN:

_ (1) Continue with this AP as
time allows.

_ (2) GO TO EP/1/A/5000/E-0
(Reacto r Trip or Safety
Injection).

_ 3) GO TO Step 5.



MNS
AP/1/N5500/08

UNIT 1

MALFUNCTION OF NC PUMP

Case I
NC Pump Seal or Pump Lower Bearing Malfunction

PAGE NO.
40120

Rev . 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
4. (Continued)

_ g. Trip reactor.

_ h. Stop affected NC pump.

i. Continue with this AP as time allows.

_ j . GO TO EP/1/N 5000/E-0 (Reactor Trip
or Safety Injection).

5. Check if s eal cooling available to
affected pump:

_. Seal injection established (Normal or
SSF supply)

OR

• KG to thermal barrier established.

Perform the following :

8 . Close one of the following:

_ . 1NV-94AC (NC Pumps Sea l Ret Cont
Inside 1501)

OR

_. 1NV-95B (NC Pumps Seal Ret Cont
Outside Isol).

_ b. IF AT ANY TIME seal cooling is
restored. THEN observe Note prior to
Step 6 and GO TO Step 6.

_ c. RETURN TO Step 1.



MNS
AP/1/AiSSOO/08

UNIT 1

MALFUNCTION OF NC PUMP

Case I
NC Pump Seal or Pump l ower Bearing Malfunction

PAGE NO.
S 0120

Rev. 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

Up to 24 hours of NC pump operation may be required before seals seat and
operate norm ally afte r seal maintena nce or startup .

6. Check any NC pump number 1 seal
leakoff >GREATER THAN OR EQUAL TO
6 GPM.

Perform the foll owing:

OP/1/Al6200/001 B
(Chemica l and Volume
Control System
Charging), Enclosure
4.10 (Maintaining NC
Pum p Sea l Leakoff)
gives guidance on
act ions used to change
sealleakoff flow.

- a. IF sea l leakoff slowly goi ng up, THEN
contact station management for further
guidance.

- b. Continue to monitor NC pump seal
leakoff flow.

- c. IF AT ANY TIME 'sealleakoff flow goes
up to 6 GPM, THEN GO TO Step 7.

- d. GO TO Step 8.

.
7. Stop affecte d NC pu mp as follows:

8 . lE A or B NC pump is the affected
pump, THEN close associated spray
valve:

_ . 1NC-27 (A Loop PZR Spray Control)

_ . 1NC-29 (B Loop PZR Spray Control).



MNS
AP/l /N5500/08

UNIT I

MALFUN CTION OF NC PUMP

Case I
Nc Pump Seal or Pump Lower Bearing Malfunction

PAGE NO.
6 0120

Rev. 9

I ACTION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
7. (Continued)

CAUTION Enclosure 1 (NC Pump Post Trip Actions) contains time criti cal
act ions th at must be performed between 3 minutes and 5 minutes
after stopping NC pump. This enclos ure must be pertormed even
after transition to EPs.

- b. Have any available RO perform
Enclosure 1 (NC Pump Post Trip
Act ions ) as crew perfo rms the following
steps.

c. Check unit status - IN MODE 1 OR 2. c. Perform the following:-

_ 1) Stop affected NC pump.

2) IF £ill NC pumps are off. THEN
perform the following:

_a) Secure any boron dilution in
prog ress.

_b) IE in Mode 3. THEN immed iately
open Reactor Trip Breakers.

c) IF the step above results in rods
dropping AND Pzr pressure is
above P-11, THEN:

_ (1) Continue with this AP as
time allows.

_ (2) GO TO EP/l /N 5000/E-D
(Reactor Trip or Safety
Injection).

_3) Do not continue until affected NC
pump seal return valve is closed in
Enclosure 1 (NC Pump Post Trip
Actions).

_4) GO TO Slep 15.

- d. Trip reactor.

- e. Stop affected NC pump.

- f. Continue with this AP as time allow s.

_9· GO TO EP/1/AJ5000/E-0 (Reactor Trip
or Safety Injection).



MNS
AP/1/N5500/08

UNIT I

MALFUNCTION OF NC PUM P

Enclosure 1 - Page 1 of 2
NC Pump Post Tr ip Actions

PAGE NO.
19 0120

Rev. 9

I ACTION /EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

CAUTION Failure of Number 2 and 3 seals may occur unless the affected NC pump
sea l return valve is closed betwee n 3 minutes and 5 minutes after
stopping pump. This enclosure must be completed eve n after transition
to EPs.

1. Record time of NC pump shutdown:

2. Check if seal cooling availa ble to
affected pump:

_ . Seal injection established (Normal or
SSF Supply)

OR

• KG to therma l barrier established.

Perform the following:

a. Close the following:

_. 1NV-94AC (NC Pumps Seal Ret Cont
Inside 1501)

_ . 1NV-95B (NC Pumps Seal Ret Cont
Outside 1501).

b. Exit this enclosure.

3.

4.

Check any NC pump number 1 seal
leakoff flow - GREATER THAN OR
EQUAL TO 6 GPM.

Maintain seal injection flow greater than
9 GPM to affected pump(s).

_ GO 12Step 5.



MNS
AP/11N550010B

UNIT I

MALFUN CTION OF NC PUMP

Enclosure 1 - Page 2 of 2
NC Pump Post Trip Actions

PAGE NO.
20 of 20

Rev. 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
5. WHEN affected NC pump has been off 3

minutes, THEN immediately perform the
follow ing:

a. Close affected NC pump seal return
valve:

• 1NV-34A (A NC Pump Seal Return-
1501)

• 1NV-50B (B NC Pump Seal Return-
1501)

• 1NV-66A (C NC Pump Seal Return-
1501)

• 1NV-82B (D NC Pump Seal Return-
1501).

b. Open all of the following varves:

• 1KC-394A (A NC Pump Therm Bar-
Ollt)

• 1KC-345A (C NC Pump Therm Bar-
Ollt)

• 1KC-364 B (B NC Pump Therm Bar-
Otlt)

- • 1KC-413B (D NC Pump Therm Bar
Otlt).



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

003 K1.01

2.6

SRO

Knowledge of the physical connections and/or cause-enect relationships between the RepS and the following systems: Rep lube
oil

Proposed Question: Common 2

Which ONE (1) of the following describes an interlock that will prevent 1A NC Pump
from starting when its co ntrol switch is placed in START?

A. #1 Seal DP 190 psig .

B. #1 Seal Leakoff rate 7.2 gpm .

C. Oil Lift pressure is 550 psig.

D. Oil Lift Pump ope rating for less than 1 minute.

Proposed Answer: C

Explanation (Optional):
C is correct. Lift pressure less than 600 psig is an interlock preventing NC Pump start
A is incorrect. Seal DP >200 psid is an administrative restriction on starting the NC Pump
B is incorrect. Seal Leakoff >6 GPM is NC Pump trip criteria
o is incorrect. Oil Lift Pump wi ll automatically trip after NC Pump is operating for 1 minute

PS-NCPTechnical Reference(s): (Attach it not previously provided)
------- --

Proposed references to be provided to applicants during examination: ....cN"'o"'n"'e _

Learning Objective:

Question Source:

NUREG-1021, Revision 9

PS-NCP-6

Bank #

Modified Bank #

New

_ _ ___ (Note changes or attach parent)

x



ES-401

Question History:

Sample Written Examination
QuestionWorksheet

Last NRC Exam

Form ES-401-5

Question Cognitive Level: Memoryor Fundamental Knowledge -"X,-_ _

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 -,,3_ _

55.43

Comments:

NUREG-1021 , Revision 9



DUKEPDWER MCGUIRE OPERA nONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 2.0 3.0 3.0

OBJECTIVES

N N L L L
L L P P 0

OBJECTIVE 0 0 R S R
R 0 0

1 Concerning the Reactor Coolant Pumps/Motors: X X X X

0 State the purpose of the Reactor Coolant Pump.

0 State the purpose of the motor flywheel.

0 State the purpose of the NC Pump thermal barrier and
heat exchanger.

0 State the purpose of the NC Pump Motor Oil Lift System.

0 State the purpose of the NC Pump seals.

2 Discuss the basic operation of the Anti Reverse Rotation X X X X
Device associated with each motor.

3 Describe two reasons for using an Anti Reverse Rotation X X X X
Device on a NC Pump.

4 Discuss any operational concerns with: X X X X X

0 Loss of Thermal Barrier Heat Exchanger flow while
maintaining Seal Injection flow

0 Loss of Seal Injection flow while maintaining Thermal
Barrier Heat Exchanger flow.

0 Loss of Seal Injection with a loss of Thermal Barrier Heat
Exchanger flow.

S Describe the operation of the Thrust Bearing including how it X X X X
functions as a pump to move oil through the oil cooler.

6 Concerning the Oil Lift Pumps: X X X X

0 Explain the normal start/stop operation

0 Describe what happens to the running Oil Lift Pump if the
associated'NCP failed to start? (Safety breaker re-opens)

7 Discuss the various cooling water supplies to the Reactor X X X X
Coolant Pump and Motor and the origin of each supply.

OP-MC-PS-NCP FOR TRAINING PURPOSES ONL Y
Page 7 of 91

REV. 24



DUKE POWER

Objective # 8

MCGUIRE OPERAnONS TRAINING

The pumps are controlled by STARTI STOP push-button switches located on the Main
Control Board. The STOP button locks down to prevent inadvertent operation of the
pump. The Oil Lift Pumps are powered from MXM and MXN.

The NG Pump will not start (safety breaker will not close) unless oil lift pressure on 213
pressure switches is greater than 600 psig. In addition to the three interlocking
pressure switches providing 213 logic. there are 2 pressure switches, one for each oil lift
pump, that provide an OAG indication when there is > 600 psig oil pressure for a motor
start.

Other equipment is the upper oil coolers (cooled by KG), NG Pump motor oil drain
tanks, and the NG Pump motor oil drain tank pump.

The NG pump motor drain tanks are no longer used to drain oil for maintenance. They
are used to collect oil in oil leak situations. They were originally sized to contain the
combined oil volume of the upper oil pot, lower oil pot and associated piping and any
leakage which could accumulate in the upper shroud or the motor air frame of the NG
pump. The NG pump motor drain tank pump can transport the oil from the NG pump
motor drain tanks to the waste oil storage tank where shipping facilities are available.
The NG pump motor drain tank pumps are powered from MXN. The NG pump oil
collection system is designed to withstand an SSE.

2.2 Hydraulics Section (Pump)

The hydraulic section consists of an impeller , diffuser, cas ing, thermal barrier, heat
exchanger, radial bearing, main flange, motor stand, and pump shaft.

The impeller is attached fa the bottom of the pump shaft. The reactor coolant is drawn
up through the impeller, discharged through passages in the diffuser, and out through
the discharge nozzle in the side of the casing. Above the impeller is a thermal barrier
heat exchanger, a radial guide bearing and the pump seal section.

High pressure seal injection water (seal injection from the NV System) is introduced
below the pump radial bearing. A portion of this water flows downward through the
thermal barrier labyrinth and past the thermal barrier heat exchanger cooling coils
(cooled by the KG System) and the remaining water flows upward by the radial bearing
to the seals.

Objective #1

The Thermal Barrier Heat Exchanger is a coiled pancake-type heat exchanger
located on the bottom of the thermal barrier. This heat exchanger is used to limit the
heat transfer from the hot coolant to the radial bearing and seal area. A portion of the
NC Pump seal injection flow passes down through the walls of the thermal barrier and
across the thermal barrier heat exchanger. The fluid then enters the NG System by
way of the pump. During normal operation, 40 gpm of water from the KG Sysfem is
circulated through each pump's thermal barrier heat exchanger cooling coils.

OP-MC-PS-NCP FOR TRAINING PURPOSES ONL Y
Page 23 of 91

REV. 24



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

004 K2.02

2.9

SRO

Knowledge of bus power supplies to the following: Makeup pumps

Proposed Question: Common 3

Which ONE (1) of the following describes the power supply to Boric Acid Transfer Pump
"A" on Unit 1?

A. l ETA

B. 1EMXA

c. lMXJ

D. 1MXK

Proposed Answer: B

Explanation (Optional):
A is incorrect. Credible because it provides power to Centrifugal Charging Pumps
B is correct.
C is incorrect. Credible because it provides power to CCP A Aux Lube Oil Pump
D is incorrect. Credible because it provides power to PO Pump

Technical Reference(s): PS-NV Section 2.24

Proposed references to be provided to applicants during examination: ...cN"o"-n"'e'-- _

Learn ing Objective:

Question Source:

NUREG·1021, Revision 9

None

Bank #

Modified Bank #

New

(Note changes or attach parent)- - - -
x



ES-401

Question History:

SampleWritten Examination
Question Worksheet

Last NRC Exam

Form ES-401-5

Question Cognitive Level: Memory or Fundamental Knowledge _X"--__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _6,,-_

55.43

Comments:

NUREG-l 021. Revision 9



I

DUKE POWER MCGUIRE OPERA nONS TRAINING

VCT Makeup Valve(s) auto close on a SA Flow Deviation or Total Blend Deviation.

NV-137Awill modulate to Recycle Holdup Tank (RHT) on high level (NVLT 5760)
and if modulating channel fails it will fully divert to RHT (NVLT 5761) on high
level.

NV-221A, 222B auto open on LoLo VCT Level (2/2 channels at 4%) or Ss signal.

NV·141A, 142B auto close on a Ss signal or LoLo VCT level on 2/2 channels if the
train related FWST Suction Valve (NV-221A, 222B) is open or intermediate.

NV-94A, 95B auto close on a Phase "A" signal (5,).

NV-244A, 245B auto close on an Ss signal.

To start the PO Pump

• The recirc valve NV1047 must be open.

• Aux. Bldg nonessential header isolation (RN42) must be open.

The PO Pump Recirc valve NV1047 will close 2 minutes after pump start.

NI-9A and 10B auto open on an S, signal.

2.24 Power Supplies

2.24.1 Unit 1

Objective # 12

Pump Motors

Centrifugal Charging Pump A 1ETA Comp!. 10

Centrifugal Charging Pump B 1ETB Comp!. 10

Boric Acid Transfer Pump A 1EMXA Cornpt. F1 B

Boric Acid Transfer Pump B 1EMXB Compl. 4E

Reciprocating Charg ing Pump 1MXK Comp!. F2C

CC Pump A Aux. Lube Oil Pump 1MXJ Cornpt. SA

CC Pump B Aux. Lube Oil Pump 1MXK Compl. R1B

Boric Acid Batching Tank Agitator SMXB Cornpt. F2C

FOR TRAINING PURPOSES ONLY
Page 73 of 151

REV. 52



( ES-401 Sampl e Written Examination
Question Worksheet

Form ES-401 -5

Examin ation Outline Cross-reference: Level

T ier #

Group #

KJA #

Importance Rating

RO

2

1

005 A1.01

3.5

SRO

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the AHRS
controls including: Heatuplcooldown rates

Proposed Qu estion: Common 4

Given the fo llowing conditions:

• Both trains of residual heat removal (NO) are in service.
• NO heat exchanger outlet valves are throttled to 2000 gpm each.
• NC Cooldown rate is 25 degrees F per hour.
• The instrument air line to Tra in "B" NO heat exchanger outl et valve breaks off.

Which ONE (1) of the following would represent the INITIAL NO System response to
this event?

A.

B.

C.

D.

Total System Flow

Goes UP

Goes DOWN

Goes DOWN

Goes UP

Cooldown rate

Goes UP

Goes UP

Goes DOWN

Goes DOWN

Proposed Answer: A

Explanation (Optional):
A. Co rrect: NO HX outlet valves fail open on loss of air. Since the valve fails open, more flow
will go through the NO Heat Exchanger. Cooldown rate will go up because a higher percentage
of NO flow is going th rough the heat exchange r
B. Incorrect: Flow would go down if the valve failed close d, but coo ldown rate does go up.
Credible if applicant misunderstands failure mode and location of valve
C. Incor rect: Credible because applicant can misunderstand the failure mode of the valve. If
valve did fail closed, cooldown rate would go down .
D. Incor rect: Credible because flow does increase, and if applicant misunderstands loca tion of
valve, could assume that coo ldown rate goes down.

NUREG-1 021, Revision 9



ES-401

Technical Reference(s):

Sample Written Examination
Question Worksheet

PS-ND , pg 23, 25

Form ES-401-5

Proposed references to be providedto applicants during examination: _N= o"n"e _

Learning Objective:

Question Source:

Question History:

PS-ND-5

Bank #

Modified Bank #

New

Last NRC Exam

x
_____ (Note changes or attach parent)

Catawba
2005

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis -"X,-_ _

10 CFR Part 55 Content: 55.41 .c3=-_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2 2 2 2 1.5

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Explain the purpose of the ND System. X X X X
PSNDOO1

2 Sketch the ND System reflecting all major components and X X X X
interconnections to associated systems ( NC, NI, NS ) per
Drawing 7.1.

PSNDOO2

3 Describe the instrumentation and alarms associated with the X X X X
ND System.

PSNDOO3

4 List the power supplies for the ND pumps. X X X X
PSNDQ04

5 Describe the operation of the following ND valves: X X X X

• ND1B(2AC) - C Loop to ND Pump

• ND4B (19A) - B(A) ND Pump Suction from FWST or
NC

• ND67B (6SA) - B(A) ND Pump and B(A) ND HX Mini-
Flow

• ND15B (30A) - Train B(A) ND to Hot Leg Isolation

• ND35 - ND System to FWST Isolation.
PSNDOO5

6 Explain overpressure protection for the ND System. X X X X
PSNOOO6

7 Explain the interlocks associated with the emergency auto- X X X X X
swap of ND pump suctions to the containment sump during
an accident.

PSNDOO7

OP-MC-PS-ND FOR TRAINING PURPOSES ONLY
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DUKE POWER MCGUIRE OPERATIONS TRAINING

The normal system configuration is to remove power from ND-1 B and ND-2AC after the
Unit has reached Mode 5 during shutdown (while performing OP/10r 21N6100/S D-12,
Cooldown to 100°F). Maintaining power during Mode 4 allows the ND suction isolation
valves to be operated from the control room while the NC system is a high energy
system and ND piping has high thermal stresses, minimizing shutdown LOCA risk.
Power is removed from the valves in Mode 5 to minimize the risk of a loss of ND event
due to spurious valve movement. During plant startup, power is removed from ND-1 B
and ND-2AC after the unit has entered Mode 4 but prior to 350°F while performing
OP/10r 21N6100/SU-14 (Removing ND from Service).

The OPERABILITY requirements for these valves can be found in the DBD.

2.3.2 ND-4B ( B ND Pump Suction From FWST Or NC ) and ND-1 9A ( A ND Pump
Suction From FWST Or NC )

Objective #5 I
These valves are controlled from MC11 by open/close pushbuttons. They will
auto close when the ir train related containment sump isolation valve fully opens (
NI-184B and NI-185A). This interlock is designed to prevent the FWST from being
drained to the contai nment sump.

ND-4B is interlocke d so that it can not be opened unless the foll owing valves are
closed:

o NS-38B ( B NO to NS Cant. Outside 1501. ) prevents NCS coolant f rom being
pumped to the containment spray ring.

o NI-13GB ( B NI Pump Suction From NO ) prevents NI system suction from
being overpressurlzed

o NI-184B (RB Sump to Train B NO & NS) prevents FWST from being
drained to the containment sump

o NS-1 B ( B NS Suet. From Cant Sump) prevents the NS System
suction from being cverpressurlzed.

NO-19A is inter locked so that it cannot be opened unless the foll owing valves are
closed:

o NS-43A (A NO to NS Cant. Outside 1501. ) prevents NCS coolant from being
pumped to the containment spray ri ng.

o ND-58A ( Train A NO to NV & NI Pumps ) prevents NV System suction
overpressurization

o NI-185A ( RB Sump to Train A NO & NS ) preve nts FWST from being
drained to the containment sump

o NS-18A ( A NS Pump From Cant Sump ) prevent NS System suction
overpressurization

OP-MC-PS-NO FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATlONS TRAINING

NO-4B and NO-19A are normally open when the NO System is aligned to the
FWST, NC loop " C" hot leg or in standby readiness. They are closed when
aligned for ECCS recirculation phases.

2.3.3 ND-14 ( B ND HX Outlet ). ND-29 ( A ND HX Outlet)

These are air operated valves and are controlled by non-safety manual loaders on
MCll or the ASP by transferring control with the "C/R , LOCAL" selector switch.
The valve manual loaders are used to control the pump discharge flow. These
valves are failed to the full open position on a Ss to ensure the required ECCS
flow is provided by the NO Pumps. On a loss of power to the solenoid valve in
the con trol air line (NDSV0140 or NDSV0290), control will transfer from the ASP to
the control room. These valves are designed to fail open on a loss of instrument
air, however, since the control system utilizes non-safety grade controllers ,
solenoid valves and instrumentation, the valves may not assume their safe
position when required. To alleviate this, a safety grade solenoid is in the control
air line to vent the valve and insure it achieves its safe position. This safety
solenoid is NDSV014l for ND-14 and NDSV0291 for ND-29. The soleno id is
deenergized by the safety injection signal ( S5 ), which is latched in through the
operation of a latching relay. To regain control of ND-14 and NO-29 following a
Safety Injection, the "Safety Injection Reset Train A (B)" must be reset followed
by resetting the "Train A (B) Modulating Valve s Reset" (located on the RN portion
of MC11). Each olthese reset pushbuttons have an amber "Reset" light which is
illuminated when its respective signal is reset.

Valve status for both valves is provided to the OAC and the Monitor Light Panel. An
annunciator on A0 11 actuates in the control room when either valve control is
transferred to the ASP.

2.3.4 NI-173A (Train A ND to A & B CL) and NI-178B ( Train B ND to C & D CL)

These valves can be operated from the NO section of MC11. These valves have
throttle capability but no automatic control. When aligned for standby readiness,
these valves are fully open with power removed.

2.3.5 ND-17 ( B ND HX to Letdown HX), ND-32 (A ND HX to Letdown HX ), ND-18
( B ND HX Bypass ) and ND-33 ( A ND HX Bypass )

These non-safety related MOVs are controlled from MCl l. Using their
open/closed pushbuttons, ND-18 and ND-33 can be throttled in the open direction
only (the closing contacts "seal in" on th e closed direction). NO-17 and NO-32
can be throttled in both direction s using their open Iclose pushbuttons. These
four valves have no automatic control features.

OP-MC-PS-ND FOR TRAINING PURPOSES ONL y
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level
Tier #

Group #

KIA #

Importance Rating

RO

2

1

006 K5.08

2.9

SRO

Knowledgeof the operational implications of the following concepts as they applyto EGCS: Operation of pumps inparallel

Proposed Question: Common 5

Given the following on Unit 1:

o A LBLOCA occurred 50 minutes ago.

o Cold Leg Recirculation has been aligned in accordance with ES-l.3, Cold Leg
Recirculation.

o FWST levei is 32 inches.

o Containment pressure is 5 psig and slowiy going up.

o The crew is performing action of FR-Z.1, Response to High Containment
Pressure.

• All available equipment is in operation.

Which ONE (1) of the following describes action that will be taken to reduce
Containment pressure?

Reaiign ONE train of ND discharge from.. .

A. the ND to Cold Legs flowpath to Aux Spray to provide a separate parallei
flowpath of Containment Spray.

B. the ND to Cold Legs flowpath to the NS pump suction to provide a higher driving
head for spray flow.

C. NV and NI Pump suctions to Aux Spray to provide a separate parallel tlowpath of
Containment Spray.

D. NV and NI Pump suctions to the NS pump suction to provide a higher driving
head for spray flow.

Proposed Answer: A

NUREG· 1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Explanation (Optional):
A is correct. Cold leg flowpath is iso lated and NO flow realigned to spray ring
B is inco rrect. Not aligned to NS pump suction, but credible becau se NO is aligned for spray.
C is incorrect becau se the flowpath (Piggyback) is maintained throughout the event once it is
aligned. Credible because one NO flowpath is isolated and the spray flowpath is correct.
D is inco rrect because the wrong discharge uowpatn is selected. Credible because an NO
tlowpath is real igned. Selection is either 1 of 2 discharge paths

Technical Reterencets): FR-Z.1, pg 7, 8

OP-MC-FRZ, pg 29;

ECC-NI, pg 39

Proposed references to be provided to applicants during examination: -'.:N"o"n"e _

Learning Objective :

Qu estion Source:

Question History:

FRZ, Obj 4

Bank #

Mod ified Bank #

New

Last NRC Exam

(Note changes or attach paren t)
--- -
x

Que stion Cogn itive Level: Memory or Fundamental Knowledge _X,,-_ _

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _1:..:0,-_

55.43

Com ments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

0.5 0.5 0.5

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra

R 0 0

1 Explain the purpose of each procedure in the FR-Z series. X X

2 Discuss the entry and exit guidance for each procedure in the X X
FR-Z series.

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the FR-Z series.

4 Discuss the basis for any note, caution or step for each X X X
procedure in the FR·Z series.

5 Given the Foldout page, discuss the actions included and the X X X
basis for these actions.

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to determine
any required action and its basis.

7 Discuss the time critical task(s) assoc iated with the FR-Z X X X
series procedures including the time requirements and the
basis for these requirements.

OP-MC-EP-FRZ FOR TRAINING PURPOSES ONL Y

Page 5 of 81

REV. 15



OUKEPOWER

FR-Z. 1 Response to High Containment Pressure

MCGUIRE OPERATIONS TRAINING

STEP 14 Check if NO aux spray is required: (CONTINUOUS ACTION)

PURPOSE: To determine if ND Aux spray is required.

BASIS: If containment pressure is greater than 3 psig, then one loop of ND Aux
spray is required as soon as a train of ND is operating in the Cold Leg Recirc mode and
50 minutes have elapsed. If containment pressure is greater than 10 psig and is not
coming down with one loop of NO Aux spray, then the other loop is needed.

CAUTION Failure to stop NO aux spray when required may result in a
negative containment pressure.

While the CPCS system ensures NS and VX are stopped prior to containment pressure
going negative, no automatic protection exists for the NO Aux spray alignment.
Therefore, if NO Aux spray is aligned, manual operator action is required to isolate it
prior to the containment pressure going negative.

CAUTION IF a NO pump aligned to aux spray ever stops with its spray
valve open, the associated spray line will void. If this were to
occur, Enclosure 6 (NO Pump Restart Requirement if Aux Spray
is Open) will prevent a water hammer and potential pipe failure
in the annulus.

Step 14.1 WHEN time allows, THEN place INFO Tag on NO pump control switch
PER Enclosure 6. If an NO pump trips while aligned to containment
spray, the NO spray line in the annulus is likely to void. (PIP M97-151).

OP-MC-EP-FRZ FOR TRAINING PURPOSES ONL Y

Page 29 of 81
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MNS
EP/1/N5000IFR-Z.1

UNIT I

RESPONSE TO HIGH CONTAINM ENT PRESSURE PAGE NO.
7 of 44

Rev. 14

I ACTION / EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
14. Check if one or two trains of NO aux

spray sh ould be aligned:

_ a. Any NO Train - OPERATING IN COLD
l EG RECIRC MODE.

8 . Perform the following:

ES-1.3 will align one
train NO spray if
required. FR-Z.1 will
evaluate jf a second
tra in is needed.

_ b. Containment pressure - GREATER
THAN 3 PSIG.

C. Check the following:

_ . T ime after reactor trip - GREATER
THAN 50 MINUTES

• At least one of the following 
ENERGIZED:

_ .lNI-173A(TrainANDToA &B
Cl)

OR

_ . 1NI-178B (Train B NO To C & 0
Cl).

d. Check the following - CLOSED.

_. 1NS-43A (A NO To NS Cont Outside
1501)

_ . 1NS-38B (8 NO To NS Cont Outside
1501).

_ 1) WHEN EP/1/N 5000/ES-1.3
(Transfer To Cold l eg Recire), is
completed, THEN perform Step 14
to determ ine if one or two trains of
NO aux spray shou ld be aligned .

_ 2) GO IQ Step 15.

_ b. GO TO Step 15.

c. Perform the following:

_ 1) WHEN at least one valve energized
AND time after reactor trip greater
than 50 minu tes, THEN perform
Step 14.

_ 2) GO TO Step 15.

_ d. lE. ND aux spray is aligned to an
operating NO pump, THEN GO TO
Step 14.g.



MNS
EP/1/N5000/FR-Z.1

UNIT 1

RESPONSE TO HIGH CONTAINMENT PRESSURE PAGE NO.
8 of 44

Rev. 14

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
14. (Continued)

e. Check jf core cooling can be maintained
with minimum 8/1flow:

_. At least one NV pump - ON

_ . At leastone Nl pump - ON

• At least one of the following valves 
OPEN:

_ . 1NI-9A (NC Cold Leq Inj From NV)

OR

_. 1NI-106 (NC Cold leg Inj From
NV).

1. Establish NO aux spray from one train
that is in Cold Leg Recire mode:

• For A train:

_1) Close 1NI-173A (Train AND ToA
& 6 Cl).

_ 2) Open 1NS-43A (A ND To NS
Cont Outside 1501 ).

OR

• ForB train:

_ 1) Close 1NI-1786 (Train 6 ND To C
& D Cl).

_ 2) Open 1NS-386 (6 ND To NS
Cont Outside Isol).

e. Perform the following:

_ 1) lE. both NO trains are aligned AND
operating in Cold Leg Recife. THEN
GO TO 14.1.

_ 2) GO TO Slep 15.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

006 K1.10

2.6

SRO

Knowledgeof the physical connections and/orcause effect relationships between the ECCS andthe followingsystems: Safety
injection lank healingsystem

Proposed Question: Common 6

Which ONE (1) of the following describes how FWST temperature is normally
controlled?

A. One heater bank automatically cycles on and off to maintain FWST temperature
at approximately 75' F. Two additional banks are operated manually if
necessary.

B. One heater bank automatically cycles on and off to maintain FWST temperature
at approximately 75'F. Two additional banks will automatically energize if FWST
temperature drops to 72' F.

c. All three heater banks are operated manually as necessary to maintain FWST
temperature between 70'F and 80' F.

D. All three heater groups are operated automatically to maintain FWST
temperature at approximately 75'F.

Proposed Answer: A

Explanation (Optional):
A. Correct. One bank normally operating in auto to maintain above TS limit. Heaters cycle
around the setpoint of 75 deg F
B. Incorrect. The other 2 groups are operated manually only. Credible because they will
be manually turnedon at 72 Degrees F
C. Incorrect. One group of heaters is in auto, but the temperature range is correct.
D. Incorrect. Temperature is maintained at 75 , but only by 1 group

FH-FW, section 2.11Technical Reference(s): (Attach if not previously provided)
--- - - - - - -

Proposed references to be provided to applicants during examination: -'-N"o"-n"'e'-- _

NUREG-l 021 , Revision 9



" ES-401

Learning Objective:

Sample Written Examination
Question Worksheet

FH-FW-7

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank # (Note changesor attach
parent)

---
New X

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge --,-,X~__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 --,--7__

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER McGUIRE OPERATIONS TRAINING

N N L L L
OBJECTIVE L L P P 0

0 0 R S R
R 0 0

6 Concerning the FWST: X X X X X

• State the Minimum FWST volume in modes 1-4.

• Discuss the purpose of this minimum volume.

• State the minimum FWST boron concentration.

• Discuss the purpose of this minimum concentration

• State the minimum and maximum FWST temperatures.

• Discuss the purposes of these temperature limitations.

7 Concerning the FWST heater equipment panel: X X X X

• Discuss the operation of each heater bank.

• Discuss the cause and consequences of receiving the
FWST overtemperature light and describe how it must be
reset.

8 Concerning the FW Pump: X X X X

• State the purpose of the FW Pump.

• Given values of FW Pump suction pressure, discharge
pressure and flow rate and provided with the applicable
procedure and round sheet, determine if the parameters
are acceptable or not.

9 Concerning the FW Recirculation Pumps: X X X X

• State the purpose of the FW Recirculation Purnps.

• Given values of the FW Recirculation Pump discharge
pressure and flow rate and provided with the applicable
procedure and round sheet, determine if the parameters
are acceptable or not.

OP-MC-FH-FW FOR TRAINING PURPOSES ONLY
Page90f 113

REV. 40



DUKE POWER McGUIRE OPERATIONS TRAINING

There is an OAC alarm circuit for the FWST level transmitter enclosure
temperature for both units. The OAC will alarm if outside air temperature is 40°F
decreasing. This will allow Operations time to notify IAE SP~C to fix the
enclosure heaters before the transmitter lines are in a situation where they could
freeze. Freezing of the transmitter lines could render the NO autoswitchover
capability inoperable. (LER 370/96-01) (PIP 2-M96-0332). Also, if anyone of the
four enclosures has a temperature > 130°F, an OAC alarm will actuate. This
high temperature is wired in parallel with the existing low temperature enclosure
alarm such that the same OAC point will alarm whenever anyone of the four
enclosure temperatures is high or low. (MM-8884 and MM-8885).

2.11 The Refueling Water Storage Tank Heaters

IObjective 3 I
IObjective 7 I
The FWST heaters are rated at 575 VAC, 3 phase, 60 cycles. The heater
elements are stainless steel with high limit thermocouples. There are four banks
of heater elements distributed around the periphery of the FWST. Each bank
contains three elements, one 10 KW heater element associated with each of the
three groups. This arrangement allows for even heating of the FWST water from
each heater group .

Heater Group "A" can be controlled both automatically and manually. In
automatic, the heater group is set to energize at 75°F when two out of the three
temperature loops detect 75°F. The heater group will cycle on and off around
this setpoint. Additionally, a high temperature heater cutoff will trip the heaters
off at 80°F if two out of the three temperature loops detect 80°F. Heater Groups
"B" and "C" are controlled in manual only. Heater Group "B" should be manually
energized at 73°F decreasing and heater Group "C" should be manually
energized at 72°F decreasing.

IObjective 7 I
The following will cause a heater group trip:

• Heater element overtemperature (Relay must be reset using RESET
pushbutton located on refueling water heater control panel).

• Excessive water temperature in tank (80"F).

• Low water ievel in tank (47 inches).

OP-MC·FH-FW FOR TRAINING PURPOSES ONLY
Page 33 of 118

REV. 39



DUKE POWER McGUIRE OPERAnONS TRAINING

IObjective 3 I
The following FWST Temperatures have receiver gauges in the Control Room:

• FWST Temperature MC-9.

The FWST heater groups have ON/OFF indicating lights and a pushbutton
operator for each heater.

The FWST heater control panel has an indicating light which energizes when a
heater overheats. Each heater group has a iocal indicating temperature gauge
to indicate element temperature. A RESET pushbutton is used to reset
overtempe rature conditions.

Objective 3

The allowing Annunciator Alarms are associated with FWST Temperature:

• Refueling Water Emergency Low Temperature

• Refueling Water Low-Low Temperature

• Refueling Water Low Temperature

• FWST Yard Line Contents Low Temperature

1AD12, F-5

1AD12, E-5

1AD12, D-5

1AD13, B-1

IObjective 3 I
The following Computer inputs are associated with FWST Temperature:

• FWST Yard Line Contents Temperature

• FWST Heater Overtemperature

• FWST Temperature High

• FWST Temperature Low

• FWST Temperature Low-Low

• FWST Temperature Emergency Low

Main header water temperature is measured just inside the Auxiliary Building.
An alarm sounds when water temperature decreases below 75°F. A test
connection is used to verify water temperature. Three redundant instruments are
used to measure water temperature. Temperature is be maintained above

OP-MC·FH -FW FOR TRAINING PURPOSES ONLY
Page 35 of 118

REV. 39



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

007 A1.02

2.7

SRO

Ability to ptedictandfor monitor ctlanges inparameters(to prevent e~ing designlimits) associated with operamgthe PATS
controls inducing: Maintainingquench tank pressure

Proposed Question: Common 7

Given the following conditions:

o A transient has occurred causing a PZR PORV to momentarily lift.

o The following alarm is received in the control room :

o PRT HIGH PRESS
o PRT HIGH TEMP

o PRT pressure indicates 8.5 psig and has stabilized.

o PRT temperature is 125 degrees F and stable.

Which ONE (1) of the following describes the method used to restore PRT conditions to
normal?

A. Vent the PRT to Containment

B. Vent the PRT to the "B" Waste Gas Shutdown Tank

C. Reduce pressure by coo ling the PRT using the NCDT heat exchanger

D. Reduce pressure by draining the PRT and filling with Primary Grade water

NUREG-1 021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: C

Explanation (Optional):
A. Incorrect, but is an option in accordance with the procedure. May be performed during
plant shutdown
B. Incorrect. May align during degas
C. Correct. Wouldcool the PRT using this method prior to any venting. Temperature is high
enough for this to work
D. Incorrect. Could cool the PRT by bleed and feed, but it is not the procedure for reducing
pressure if cooling is available

Technical Reference(s): AD-6, D9

OP/1/Al61501004;

PS-NC pg 39, 41

Proposed references to be provided to applicants during examination: --"N"o"'n"e _

Learning Objective: _____ _ _ ____ (As available)

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
----
x

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --"X'---_ _

10 CFR Part 55 Content: 55.41 _7'---_

55.43

Comments:

NUREG-1 021, Revision 9



OUKEPOWER MCGUIRE OPERA TIONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

12 Concerning the Pzr cold and hot calibrated level indication:

• state the purpose of this indication X X X

• describe how the operator corrects the indicated level X X X X
for temperature

• state the problems which can occur if the level is not X X X X
corrected for temperature

13 State the purpose of the pressurizer power operated relief X X X X
valves.

14 List the parameters and setpoints associated with the NCS X X X X
relief valves.

15 Describe the indications which would be used to identify a X X X X
leaking Pzr PORV or safety.

16 Concerning the Pzr PORV loop seals:

• what was their original purpose X X X

• why are they continuously drained during operation X X X

• describe the operational concern of leaving the drain X X X X
valve open while its associated PORV is leaking

• state from where the loop seal drain valves are X X X X
operated.

17 State the purpose of the Pzr Code safety valve. X X X X

18 Concerning the Pzr Code safety valves loop seals:

• what was their original purpose X X X

• why are they continuously drained during operation X X X X

19 State the purpose of the pressurizer relief tank and the des ign X X X X
features which accomplish the purpose.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
Page 9 01135

REV. 29



DUKE POWER MCGUIRE OPERATIONS TRAINING

The discharge line from each safety also has a temperature element which provides
meter indication on 1 ~2)MC1 0 and an alarm on 1(2)AD6 "PZR Safety Discharge Hi
Temp " (setpoint20 F above ambient on one out of three). This indication alerts
the operator of leaking/lifting safety valve(s). The discharge line also has an acoustic
monitor which "listens" for sounds of a safety valve discharge. Th is monitor provides
input to an alarm on 1(2)AD6 " NC1, 2, or 3 FLO DETECTED" and also to a control
board light "FLOW/NO FLOW". Each pressurizer safety valve is equipped with an
accelerometer to detect leakage. The acceierometers provide a signal for each
pressurizer safety valve at panel ALDM-1 (733 electrica l penetration room) . Operat ions
can direct an NLO and an IAE technician to this panel when flow has been detected by
the control room alarm. This local panel can give a bar graph readout "relative" to
leakage indication with IAE assistance This is not a GPM read out but rather a 1 to 10
scale of 0% to 100% flow anticipated from a pressurizer safety at full temperature and
pressure.

2.9 Pressurizer Relief Tank (PRT)

Objective # 19

The purpose of the pressurizer relief tank is to condense and cool discharge water from
the PORVs and safeties. The tank normally contains water and a N, cover gas. The
N, gas overpressure is used to prevent the 0, from entering the tank and forming an
explosive mixture with the H, gas present. The N, gas is supplied from buik N, (GN
system) or from Shutdown Tank B. When the relief valves lift, the steam is discharged
into the PRT through a sparger pipe (under water). The PRT design is based on the
requirement to:

• be able absorb the pressurizer discharge during a step load decrease of 10%
(equivalent to 110% continuous discharge from the pressurizer) .

• the spray rate is designed to cool the tank from 2000 F to 1200 F in approx imately
one hour following the design discharge.

• the volume of the N, gas in the PRT is selected to limit the maximum pressure
following a design discharge to 50 pslg.

The PRT is not designed for relief valve continuous discharge, therefore, it has two
rupture discs designed to prevent it from exceeding its design pressure of 100psig. The
rupture disc setting is also 100 psig which is twice the calculated pressure resulting
from the maximum design safety valve discharge. The tank and rupture discs are also
designed for full vacuum to prevent tank collapse if the contents cool following a
discharge without nitrogen being added.

The PRT can be vented to containment atmosphere through a manual vent valve at the
tank (NC51). This line has a capped connection designed to accept a filter assembly to
reduce radioactivity released from the tank to containment. The PRT can also be
aligned to the waste gas system for venting.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATlONS TRAINING

The PRT is equipped with internal spray and drain system to cool the tank. The PRT is
cooled by recirculating its contents with the Reactor Coolant Drain Tank (NCDTI) Pump
through the NCDT heat exchanger. If the NCDT pumps are unavailable, the PRT can
be cooled by increasing PRT N2 pressure. initiating PRT spray flow from the RMWST
while cycling NC107 maintain level. The PRT has a temperature indication on
1(2)MCI 0 and an alarm on 1(2)AD6 "PRT Hi Temp" (setpaint 1140 F) to inform the
operator that the tank needs cooling. The PRT has level and pressure indication on
1(2)MC10 and alarms on 1(2)AD6 "PRT Hi Press" (setpaint 8 psig) and " PRT
Abnarmal Level" (setpolnts hi 88% and law 64%).

Refer to OP/1(2)/N 6150/004 Pressurizer Relief Tank, for PRT operations.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
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Annunciator Response For Panel l AD-6
OP/liN6100/01OG
Page 53 of 86

Nomenclature: PRTHIPRESS Window: D9

Setpoint: Greater than 8 psig

Or igin: Pressure transmitter on tank (lNCPT-5 130)

Proba ble Cause: •
•

Pressurizer relief or safety valve discharging into tank
Nz overpressure

Automatic Act ion: PRT rupture disk relieves at 100 psig.

Immedia te Action: 1. Monitor PRT temperature, pressure, and level on Main Control
Board to determine cause of alarm.

2. Refer to OP/IIAf6150/004 (Pressurizer Relief Tank ) for
temperature and level concerns.

3. Contact Radwaste for venting or purging of PRT.

Supplemenla ry Action: Identify source of overpressure and take corrective action.

References: • MCffi-1553
• NSM MG-I-2126

End Of Response

Unit 1



Enclosure 4.1

Establishing PRT Normal Operating
Conditions

I. Limits and Precautions

1.1 PRT temperature should be maintained less than 114°F.

OP/ I IAl6150/004
Page 1 of 5

1.2 Shutdown Tank "8" or Bulk Nitrogen shall maintain a N2 blanket on the PRT during
normal operations.

1.3 PRT level should be maintained 64 - 88% during normal operations.

1.4 Venting of PRT must be coordinated through Radwaste Chemistry.

1.5 Minimum NCDT and PRT pressure is 0 psig. {PIP-M-99-5074 }

2. Initial Conditions

2.1 N, System aligned per OP/OIAl6450/008 (Nitrogen System).

2.2 Primary grade water available per OP/ IIN62001012 (Reactor Makeup Water System).

2.3 NCDT operating per OPIl IAl6500/001 (Liquid Waste System).

2.4 WG Shutdown Tank "B" available per OP/OIN6200101 8 (Waste Gas Operation).

3. Procedure

o 3.1

3.2

Evaluate all outstanding R&Rs that may impact performance of this procedure.

Perform the following sections. as applicable:

o Section 3.3. PRT Gas Purge to Containment
o Section 3.4. PRT Gas Purge to WG
o Section 3.5. Returning PRT Level to Normal Following Gas Purge

Unit 1



Enclosure 4.1

Establishing PRT Nor mal Operating
Conditions

3.3 PRT Gas Purge to Containment

OPII IN61501004
Page 2 of 5

3.3. 1 Notify Radwaste Chemistry for approval to vent PRT to Containment.

Person Contacted

3.3.2 Notify RP to perfo rm the following:

D Give approval to vent PRT to Containment
D Evaluate need to install filter assembly on INC-51 (PRT Vent)
D IF desired, install filter assembly on INC-51 (PRT Vent)

Person Contacted

3.3.3 Ensure INC-51 (PRT Vent) open.

3.3.4 Open INC-58A (PRT Spray Supply Block).

3.3 .5 Ensure one of the following running:

• IA Rx .MIU Water Pump

OR

• 1B Rx MlU Water Pump

o 3.3.6

3.3.7

Maintain PRT pressure less than 10 psig.

WH EN PRT level 90 ~ 95%, perform the following:

3.3.7.1

3.3.7.2

IF Rx.MIU Water Pump started in Step 3.3.5, se lect "AUTO" on
runnmg pump:

• IA Rx M!U Water Pump

OR

• IB Rx M!U Water Pump

Close INC-58A (PRT Spray Supply Block).

Unit 1



Enclosure 4.1

Establishing PRT Norma l Operating
Conditions

OP/ I IAJ6 I 501004
Page 3 of5

3.3.8 WilEN PRT pressure less than I psig, perform the following:

3.3.8. 1

3.3.8.2

Close INC-51 (PRT Vent).

IF filter assembly installed on INC-5 1 (PRT Vent), notify RP to
remove filter assembly from INC-5 1 (PRT Vent).

Person Contacted
_ _ I_ -
Date Time

3.3.8.3 Ensure pipe cap installed on INC-51 (PRT Vent).

3.3.9 Notify Radwaste Chemistry that PRT Gas Purge to Containment complete.

Person Contacted

Unit 1



Enclosure 4.1

Esta blishing PRT Nor mal Operating
Cond itions

3.4 PRT Gas Purge to WG

3.4.1 Ensure INC-51 (PRT Vent) closed.

OP/I IAl6 150/004
Page 4 of 5

3.4.2 Notify Radwaste Chemistry to vent PRT per OPIOIA162001018 (Was te Gas
Operation ) or OPIl IAl62001l00 (WG Support of Unit I Startup).

Person Contacted

3.4.3 Open INC-58A (PRT Spray Suppl y Block).

3.4.4 Ensure one of the following runn ing:

• 1A Rx MIU Water Pump

OR

• IB Rx. MIU Water Pump

3.4.5 WH EN PRT level 90 - 95%, perform the following:

3.4.5.1

3.4.5.2

IF Rx MIU Water Pump started in Step 3.4.4 , select "AUTO" on
runnin g pump:

• IA Rx MIU Water Pump

OR

• IB Rx MIU Water Pump

Close INC-58A (PRT Spray Supply Block).

3.4.6 WilEN notified by Radwaste Chemistry to return PRT level to normal,
perform Section 3.5, Returning PRT Level to Normal Following Gas Purge.

Unit 1



Enclosure 4.1

Establishing PRT Nor mal Operating
Conditions

3.5 Returning PRT Level to Normal Following Gas Purge

OpillAl6 I 501004
Page 5 of 5

NOTE: • Equalizing pressure between PRT and NCDT reduces possibility of NCDT Pump
trips.

• IF unequal pressure between PRT and NCDT, level in NCDT can change quickly
during system alignments.

3.5.1 Coordinate with Radwaste Chemistry to obtain desired PRT pressure.

Person Contacted

CAUT ION : NCDT pressure will rise rapidly to PRT pressure. IF NCDT pressure goes above
vcr pressure, NC Pump #2 and #3 seals will be adversely affected.

3.5.2 IF INV-94AC (V I NC Pumps Seal Water Return Cont Inside Isol) AND
INV-95B (V I NC Pump Seal Water Return Cont Outside Isol) open, check
VCT pressure is greater than PRT pressure.

3.5.3 Open INC-I07A (Pressurizer Relief Tank Drain).

3.5.4 IF NCDT level approaches 95%, close IWL-4IB (NCDT Vent Cont Outside
Isol).

3.5.5 WH EN PRT level 75%, close INC-107A (PRT Drain).

3.5.6 WIlEN NCDT level less than 95%, ensure IWL-41B (NCDT Vent Cont
Outside Isol) open.

3.5.7 Notify Radwaste Chemistry to sample PRT gas space per
OP/ IIAl6200/100 (WG Support of Unit I Startup).

Person Contacted

3.5.8 IF PRT gas space sample out of spec, perform the following as directed by
Radwaste Chemistry:

D 3.5.8.1

D 3.5.8.2

Section 3.4, PRT Gas Purge to WG.

Section 3.5, Returning PRT Level to Normal Following Gas
Purge.

End of Enclosure

Unit 1



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO

2

1

007 K3.01

3.3

SRO

Knowledge of the effectthata loss or malfunctionof the PATS will haveon the following: Containment

Proposed Question:

Given the following:

Common 8

• A reactor trip has occurred.
• The crew is performing E-O, Reactor Trip or Safety Injection.

• ONE (1) PZR safety valve has stuck partially open.

• PRT pressure is 32 psig and going up.

• Containm ent pressure is 0.1 psig and stable

Which ONE (1) of the following describes the highest indicated PRT pressure that will
exist just prior to Containment pressure ri sing due to this event?

A. 85.4 psig

B. 100.1 psig

C. 104.8 psig

D. 114.8 psig

Proposed Answer: B

Explanation (Optional):
A. Incorrect. Credible because it is 100 psig minus 14.7, taking into account 0.1 psig Ctrnt
B. Correct. 100 psig rupture disc blows. (100 + 0.1)
C. Incorrect. Credible because would indicate failure at 90 psig in PRT
D. Incorrect. Credible because can arrive at number with a math error.

Technical Reference(s):

NUREG-1021 , Revision 9

OP/1/6 1501004

LP PS-N C

(Attach if not previously provided)



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --'-'N"'o"n"e _

Learning Objective:

Question Source:

Question History:

PS-NC 19

Bank #

Modif ied Bank #

New

Last NRC Exam

x
(Note changes or attach parent)--- -

North Anna
Retake 2006

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X"--_ _

10 CFR Part 55 Content: 55.41 _7'---_

55.43

Comments:

NUREG-1021, Revision 9



OUKEPOWER MCGUIRE OPERA TIONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

12 Concerning the Pzr cold and hot calibrated level indication:

• state the purpose of this indication X X X

• describe how the operator corrects the indicated level X X X X
for temperature

• state the problems which can occur if the level is not X X X X
corrected for temperature

13 State the purpose of the pressurizer power operated relief X X X X
valves.

14 List the parameters and setpoints associated with the NCS X X X X
relief valves.

15 Describe the indications which would be used to identify a X X X X
leaking Pzr PORV or safety.

16 Conce rning the pzr PORV loop seals:

• what was their original purpose X X X

• why are they continuously drained during operation X X X

• describe the operational concern of leaving the drain X X X X
valve open while its associated PORV is leaking

• state from where the loop seal drain valves are X X X X
operated.

17 State the purpose of the Pzr Code safety valve. X X X X

18 Concerning the pzr Code safety valves loop seals:

• what was their original purpose X X X

• why are they continuously drained during operation X X X X

19 State the purpose of the pressurizer relief tank and the design X X X X
features which accomplish the purpose.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
Page 9 of 135
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DUKE POWER MCGUIRE OPERA TIONS TRAINING

The discharge line from each safety also has a temperature element which provides
meter indication on 1~2)MC10 and an alarm on 1(2)AD6 " PZR Safety Discharge Hi
Temp" (setpoint 20 F above ambient on one out of three). This indication alerts
the operator of leaking/lifting safety valve(s). The discharge line also has an acoustic
monitor which "listens" for sounds of a safety valve discharge. This monitor provides
input to an alarm on 1(2)AD6 "NC1 , 2, or 3 FLO DETECTED" and aiso to a control
board light "FLOW/NO FLOW". Each pressurizer safety valve is equipped with an
accelerometer to detect leakage. The accelerometers provide a signal for each
pressurizer safety valve at panel ALDM-1 (733 electrical penetration room). Operations
can direct an NLO and an IAE technician to this panel when flow has been detected by
the control room alarm. This local panel can give a bar graph readout "relative" to
leakage indication with IAE assistance This is not a GPM read out but rather a 1 to 10
scale of 0% to 100% flow anticipated from a pressurizer safety at full temperature and
pressure.

2.9 Pressurizer Relief Tank (PRT)

Objective # 19 I
The purpose of the pressurizer relief tank is to condense and cool discharge water from
the PORVs and safeties. The tank normally contains water and a N2 cover gas. The N2

gas overpressure is used to prevent the O2 from entering the tank and forming an
explosive mixture with the H, gas present. The N, gas is supplied from bulk N, (GN
system) or from Shutdown Tank B. When the relief valves lift, the steam is discharged
into the PRT through a sparger pipe (under water). The PRT design is based on the
requirement to:

• be able absorb the pressurizer discharge during a step load decrease of 10%
(equivalent to 110% continuous discharge from the pressurizer).

• the spray rate is designed to cool the tank from 2000 F to 1200 F in approximately
one hour following the design discharge.

• the volume of the N2 gas in the PRT is selected to limit the maximum pressure
following a design discharge to 50 psig.

The PRT is not designed for relief valve continuous discharge, therefore, it has two
rupture discs designed to prevent it from exceeding its design pressure of 100psig. The
rupture disc setting is also 100 psig which is twice the calculated pressure resulting from
the maximum design safety valve discharge. The tank and rupture discs are also
designed for full vacuum to prevent tank collapse if the contents cool following a
discharge without nitrogen being added.

The PRT can be vented to containment atmosphere through a manual vent valve at the
tank (NC51). This line has a capped connection designed to accept a filter assembly to
reduce radioactivity released from the tank to containment. The PRT can also be
aligned to the waste gas system for venting.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
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En closure 4.1

Es tablishing PRT Normal Operating
Conditions

1. Limits and Precautions

1.1 PRT temperature should be maintained less than 114°F.

OP/I /Al6150/004
Pagel of 5

1.2 Shutdown Tank "B" or Bulk Nitrogen shall maintain a N2 blanket on the PRT during
normal operations.

1.3 PRT level should be maintained 64 - 88% during normal operations.

1.4 Venting ofPRT must be coordinated through Radwaste Chemistry.

1.5 Minimum NCDT and PRT pressure is 0 psig. {PIP-M-99-5074 }

2. Initial Conditions

2.1 N2 System aligned per OP/O/A/64501008 (Nitrogen System).

2.2 Primary grade water available per OP/I /A/6200101 2 (Reactor Makeup Water System).

2.3 NCDT operating per OP/I /A/6500/00 1 (Liquid Waste System).

2.4 WG Shutdown Tank "B" available per OP/OIAJ6200/018 (Waste Gas Operation).

3. Procedure

o 3.1

3.2

Evaluate all outstanding R&Rs that may impact performance of this procedure.

Perform the following sections, as applicable:

o Section 3.3, PRT Gas Purge to Containment
o Section 3.4, PRT Gas Purge to WG
o Section 3.5, Returning PRT Level to Normal Following Gas Purge

Unit 1



Enclosure 4.1

Establishing PRT Normal Operating
Co ndi tions

3.3 PRT Gas Purge to Containment

OP/I IN 6150/004
Page 2 of 5

3.3. 1 Notify Radwaste Chemistry for approval to vent PRT to Containment.

Person Contacted

3.3.2 Notify RP to perform the following:

o Give approval to vent PRT to Containment
o Evaluate need to install filter assembl y on INC-51 (PRT Vent)
o IF desired, install filter assembl y on INC-51 (PRT Vent)

Person Contacted

3.3.3 Ensure INC-51 (PRT Vent) open.

3.3.4 Open INC-58A (PRT Spray Supply Block).

3.3.5 Ensure one of the following running:

• l A Rx WU Water Pump

OR

• 18 Rx M/U Water Pump

D 3.3.6

3.3.7

Maintain PRT pressure less than 10 psig.

WHEN PRT level 90 - 95%, perform the follo wing:

3.3.7. 1

3.3.7 .2

IF Rx MlU Water Pump started in Step 3.3.5, select "AUTO" on
running pump:

• IA Rx MIU Water Pump

OR

• IB Rx MIU Water Pump

Close INC-58A (PRT Spray Supply Block).

Unit 1



Enclosure 4.1

Establishing PRT Normal Operating
Cond itions

OP/I /AJ61501004
Page 30f 5

3.3.8 WHEN PRT pressure less than 1 psig, perform the follo wing:

3.3.8. 1

3.3.8.2

Close INC-5 1 (PRT Vent).

IF filter assembly installed on INC-51 (PRT Vent), notify RP to
remove filter assembly from INC-51 (PRT Vent).

Person Con tacted
__I_
Date Time

3.3.8.3 Ensure pipe cap installed on INC-51 (PRT Vent).

3.3.9 Notify Radwaste Chemistry that PRT Gas Purge to Containment complete.

Person Contacted

Unit 1



Enclosure 4.1

Esta blishing PRT Normal Operating
Conditions

3.4 PRT Gas Purge to WG

3.4.1 Ensure INC-51 (PRT Vent) closed.

OP/ltAl6 I 50/004
Page 4 of 5

3.4.2 Notify Radwaste Chemistry to vent PRT per OP/O/A/6200/018 (Waste Gas
Operation) or OP/l /A/6200/ 100 (WG Support of Unit 1 Startup).

Person Contacted

3.4.3 Open INC-58A (PRT Spray Supply Bluck).

3.4.4 Ensure one of the following running:

• IA Rx MIU Water Pump

OR

• 1B Rx MIU Water Pump

3.4.5 WH EN PRT level 90 - 95%, perform the following:

3.4.5.1

3.4.5.2

IE Rx MlU Water Pump started in Step 3.4.4, select "AUTO" on
runmn g pump:

• 1A Rx MIU Water Pump

OR

• IB Rx MIU Water Pump

Close INC-58A (PRT Spray Supply B1uck).

3.4.6 WH EN notified by Radwaste Chemistry to return PRT level to normal,
perform Section 3.5, Returning PRT Level to Normal Following Gas Purge.

Unit 1



Enclosure 4.1

Establishing PRT Normal Operating
Conditions

3.5 Returning PRT Level to Normal Following Gas Purge

OP/I /N6 150/004
Page 5 0f 5

NOTE: • Equalizing pressure betwe en PRT and NCDT reduces possibility of NCDT Pump
trips.

• IF unequal pressure between PRT and NCDT, level in NCDT can change quickly
during syste m alignments.

3.5.1 Coordinate with Rad waste Chemistry to obtain desired PRT pressure.

Person Contacted

CAUT ION: NCDT pressure will rise rapid ly to PRT pressure . IF NCDT pressure goes above
vcr pressure, NC Pump #2 and #3 seals will be adversely affected.

3.5.2 IF INV-94AC (V I NC Pumps Seal Water Ret urn Conr Inside Isol) AND
INV-95B (U l NC Pump Seal Water Return Cant Outside Isol ) open, check
vcr pressure is greater than PRT pressure.

3.5.3 Open INC·107A (Pressurizer Relief Tank Drain).

3.5.4 IF NCDT level approaches 95%, close lWL-41B (NC DT Vent Cont Outside
[sol).

3.5.5 WilEN PRT level 75%, close [NC-107A (PRT Drain).

3.5.6 WHEN NCDT level less than 95%, ensure IWL-41B (NCDT Vent Cant
Outside Isol) open.

3.5.7 Notify Radwaste Chemistry (0 sample PRT gas space per
OPIl IN62001l00 (WG Support of Unit 1 Startup).

Person Contacted ,

3.5.8 IF PRT gas space sample out of spec, perform the following as directed by
Radwaste Chemistry:

o 3.5.8.1

o 3.5.8.2

Sec tion 3.4, PRT Gas Purge to WG.

Section 3.5 , Returning PRT Level to Norma l Following Gas
Purge.

End of Enclosure

Unit 1



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

008 K1.01

3. 1

SRO

Kno'Nledge of the physicalconnections and/or cause-effect relationships betweenthe COOS and the following systems: SWS

Proposed Question: Common 9

Which ONE (1) of the following descr ibes the NORMAL and BACKUP makeup supplies
to the KC Surge Tank?

NORMAL

A. NB

B. YM

C. YM

D. RN

BACKUP

RN

NB

RN

YM

Proposed Answer: C

Explanation (Optional):
A is incorrect. NB (Reactor Makeup Water) is not a supply
B is incorrect because NB is not a supply
C is correct.
D is incorrect because the sources are reversed

Technical Reference(s): PSS-KC

Proposed references to be provided to applicantsduring examination: -"N"'o"n"e _

Learning Objective:

NUREG-l 021, Revision 9

PSS-KC-11



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
- - --
x

Question Cognitive Level: Memory or Fundamental Knowledge _X'-'--_ _
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _4-'---_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

10 Concerning the Component Cooling Water System:

• Describe the local controls and list the indications, X X X X

including operation of the local control for KC-122.

• Describe the control room controls and list the indications. X X X

11 State the normal and backup sources of makeup water to the X X X X
system.

12 Describe the discharge paths of the Component Cooling X X X X
Water Drain Tank Pump.

13 Given a limit and/or precaution associated with an Operating X X X X X
Procedure, discuss it's basis and applicability.

14 Concerning AP/1/A/5500/21, Loss of Component Cooling X X X
Water:

• State the purpose of the AP.

• Recognize the symptoms that would require
implementation of the AP.

15 Concerning the Technical Specifications related to the
Component Cooling Water System:

• Given the LCO title, state the LCO (including any COLR X X X
values) and applicability.

• For any LCO's that have action required within one hour, X X X
state the action.

• Given a set of parameter valuesor system conditions, X X X
determine if any Tech Spec LCO's is (are) not met and
any action(s) required within one hour.

• Given a set of plant parameters or system conditions and X X
the appropriate Tech Specs, determine required actions.

• Discuss the bases for a given Tech Spec LCO or Safety X •
Limit.

* - SRO ONLY

OP-MC-PSS-KC FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATlONS TRAINING

Object ive # 11

Make up supply to surge tank Is normally from th e YM System, with a
backup supply from the RN System.

The KG Surge Tank serves the following purposes.

• Accommodates for thermal expansion and contraction.

• Provides time for the operator to respond in the event of in-leakage or out
leakage.

• Provides NPSH for KG Pumps

• Provides the abil ity to recirculate through the surge tank to ensure uniform
chemistry concentrations.

2.4. Component Cooling Drain Tank and Pump

2.4.1. KC Drain Tank

To minimize makeup and waste handling of treated water, system drainsare
piped to the KG drain tank. One drain tank is shared by both units. The tank is
constructed primarily of stainless steel due to potential exposure to the
atmosphere. The tank is then pumped back to the KC surge tank. Local level
indication is available near the tank (0-100%).

2.4.2. KC Drain Tank Pump

The pump/motor is powered from SMXA Gmpt. R11 (600 VAG).
'-:O"'b,:-"-' ":-'-' "''''''2-1

The pump discharge can be aligned to either units KC surge tank. Pump
controls are located in the Control Room. In automatic, the pump
automatically starts on high drain tank level and automatically stops on
tank low level. In manual the pump is started and stopped at the operators
discretion.

2.4.3. KG Standby Drain Tank Pump

A standby drain pump was installed as a backup to the permanently installed
pump. The pump/motor power supply is 120 VAG from a local wall outlet. The
pump is connected to the system by red rubber hoses (not normally installed).
The pump is started (plugged in) when the drain tank high level alarm is received
and stopped (unplugged) when the drain tank reaches its low level alarm. It is
scheduled to be run annually per the Routine Operations Task List. This may be
waived if it has been run in the previous year.

Op·MC-PSS·KC FOR TRAINING PURPOSES ONLY
Page 17 of 63
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

010 K2.01

3.0

SRO

Knowledgeof buspower supplies to the following: PZA healers

Proposed Question: Common 10

Wh ich ONE (1) of the foilowing states the power supplies to PZR Heater Group "D"?

6 Banks

A. LXF

8. ELXA

C. LXG

D. LXC

1 Bank

LXC

ELXB

SMXG

LXG

Proposed Answer: C

Explanation (Optional):
A. Incorrect. Supplies to Heater Group C
B. Incorrect. Supplies to Heater Group A and B
C. Correct. Supplies to Heater Group D
D. Incorrect. Supply to Group D, and alt to Group C

Technical Reference(s): PS-IPE

Proposed references to be provided to applicants during examination: ..cN"o"-n"'e'- _

Learning Objective:

Question Source:

NUREG-1 021, Revision 9

PS-IPE Obj 4

Bank #

Modified Bank # (Note changes or attach parent)



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Question History:

New

Last NRC Exam

x

Question Cognitive Level: Memoryor Fundamental Knowledge ~X"-__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _7,--_
55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATtONS TRAINING

CLASSROOM TIME (Hou rs)

NLO NLOR LPRO LPSO LOR

1.5 2.5 2.5 1.5

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1. State the purpose of the Pressurizer Pressure Control X X X
System.

2. Draw the Pressurizer Pressure Control System per training X X X
drawing 7.1.

3. Describe the controls and indications associated with the X X X X
Pressurizer Pressure Control System.

4. Describe the components controlled by the Pressurizer X X X X
Pressure Master Controller.

5. List the nominal value (assume the Master Controller is set X X X X
for 2235 psig) at which actuation of the components
controlled by the Pressurizer Pressure Master Controller will
occur.

6. List any alarms and the nominal value (assume the Master X X X X
Controller is set for 2235 psig) at which they will occur that
are generated by the Master Controller.

7. Describe the effect that the integral function has on the output X X X X
of the Pressurizer Pressure Master Controller.

8. Describe the effect on the Pressurizer Pressure Control X X X X
System when the setting on the potentiometer on the
Pressurizer Pressure Master Controller is changed with the
Controller in automatic.

9. Describe the effect on the Pressurizer Pressure Control X X X X
system when the Pressurizer Pressure Master output is
increased or decreased with the controller is in manual.

OP-MC-PS-IPE FOR TRAINING PURPOSES ONL Y
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DUKE POWER

2.4 "e" Heater Group

MCGUIRE OPERA nONS TRAINING

"C" Heater Group is made up of 7 heater banks. The heater banks have variable power
control. The capacity of the "C" Heaters totals 484 KW . There are two power sources
available for the "C" Heaters, LXF (normal) and LXC (Alt.). The breakers are Kirk Key
interlocked so that only one can supply at a time. The supply breaker auto trips on Low
Pzr Level (17%) to prevent heater damage if uncovered (due to the poor heat
conduction into non-liquid surroundings). Whe n level gets back above 17%, the supply
breaker must be manually reclosed, using the MCB OP EN/C LOSED control switch for
the supply breaker on 1MC10. With the supply breaker closed, the heaters might still
not be energized, unless the SC R power controller is turned on by the pressure control
system.

I Objective #5 I
"C~ Heater Group control is always in Automatic. The SC R power controller is

controlled by the Pressure Master Controller. "C~ Heater power is ramped linearly from
0% to 100% as the Pressure Master Controller output goes from 45.3% to 54.8%,
regardless of system pressure. In the rare instance of starting from 50% output (2235
psig) steady state conditions (with no integral function built in), and having a rapid step
decrease in pressure with no time for integral to build in, then when the controller got to
45.3%, this would be equivalent to a system pressure of 222 0 psig. The same would be
true for a transient in the other direction for 54.8% and 2250 psig. There is only either
484 KW or 0 KW going to the "C" Heaters, with power being controlled by the
percentage oftime 484 KW is going to the heaters. With "C" Heaters 10% on, 10% of
the time 484 KW Is going to the heaters, and 90% of the time 0 KW is going to the
heaters. There is a red indicating light on the MCB that lights during the time 484 KW is
being sent to the heater.

2,5 Backup Heaters

Refer to Drawing 7.6, Backup Heater Control. There are three Groups of backup
heaters (A, B, & D). Groups A & B have 6 Banks each. Total worth for each Group is
416 KW. Group D has 7 Banks. Total worth is 484 KW. Groups A & B have safety
related power supplies (ELXA & ELXB) and are required by Tech Specs. Group D has
non-safety power supply (6 Banks from LXG, 1 Bank from SMXG at the SSF). A ll three
Groups' supply breakers trip if Pzr level < 17%. When level recovers to above 17%, the
supply breakers can be manually reclosed. Unlike the 'C' Group with its' supply breaker
contro l on MCB 1MC10, the backup heaters have a different arrangement. The backup
heater supply breaker controls are on the back vertical MCB 1MCS. On the front MCB
1MC10 , they have ON/OFF control that controls the "M" contacts in the supply breaker
to actually energize/de-energize the heater Groups. Groups A & B trip on a Blackout or
Ss. On a Blackout, they can be manually reclosed, On a Ss, the sequencer must be
reset before they can be manually reclosed. The combined total capacity of all heaters
is 1800 KW.

OP-MC-PS-JPE FOR TRAININ G PURPOSES ONLY
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

012 A4.04

3.3

SRO

Ability10 manuallyoperate and/or monitor inthe control room: Bistable, trips. reset and lest switches

Proposed Question: Common 11

A reactor startup is in progress on Unit 1.

• Intermediate Range Power indicates 5 E'" amps on both channels.

• Source Range High Flux trips have NOT been blocked .

For the switch positions listed below, which ONE (1) of the following describes the unit
response to a biown instrument power fuse on Source Range channel N31?

SR Level T rip Bypass: NORMAL SR Level Trip Bypass: BYPASS

A. Reactor Trip Reactor Trip

B. Reactor Trip NO Reactor Trip

C. NO Reactor Trip Reactor T rip

D. NO Reactor Trip NO Reactor Trip

Proposed Answer: B

Explanation (Optional):
A is incorrect but credible because switch position would notmatter if a control powerfuse was
blown
B is correct.
e Is incorrect but credible because the effect is reversed from actual
D is incorrect because a reactor trip would occur if the switch was in NORMAL. Credible
because if the SR tripwas blocked, this would be correct

Technical Reference(s):

NUREG-1021 , Revision 9

IG-ENS, pg 20, 22



ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --"N"o"n"e _

Learning Objective:

Question Source:

Question History:

IC-ENB-10

Bank #

Modified Bank #

New

Last NRC Exam

X(WTSI)

(Note changes or attach parent)----

2005
Callaway

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis -"X,-_ _

10 CFR Part 55 Content: 55.41 _7'----_

55.43

Comments:

NUREG-l021, Revision 9



DUKE POWER MCGUIRE OPERA nONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 3.0 3.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Nuclear Instrumentation System. X X X

2 Explain why it is necessary to use three ranges of Exeore X X X
Nuclear Instrumentation.

3 Explain the operation of the detector used in each range of X X X
instrumentation.

4 Sketch the outputs of each range of Nuclear Instrumentation, X X X
to include all indication, control and protective circuits .

5 Explain why gamma compensation is necessary in the Source X X X
Range and Intermediate Range but not in the Power Range.

6 Describe the methods of gamma compensation used by the X X X
Source and Intermediate Ranges.

7 Describe the effects of 'over' and 'under' compensation on X X X
the Intermediate Range.

8 Explain the functions of the control switches for each range of X X X X
Nuclear Instrumentation.

9 Concerning the channel current comparato r and detector
current comparator:

• Explain the function of each. X X X

• List the alarm satpolnts for each. X X X X

10 Explain the functions of all related bypass and block switches X X X X
on the Nuclear Instrumentation miscellaneous panels.

11 List the Reactor Trips assoc iated with the Nuclear X X X X
Instrumentation System. (Include setpoints, logic and
interlocks)

Op·MC·IC·ENB FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

The Pulse Shaper shapes pulses into uniform square waves.

The Pulse Driver matches impedance between the Pulse Shaper and the Log Pulse
Integrator.

The Log Pulse Integrator changes the pulse signal to a voltage output proportional to
logarithm of pulse rate.

The Level Amplifier amplifies the signal from the Log Pulse Integrator to drive bistables,
indicators and other circuits.

A Bistable Relay Driver provides the "High Flux at Shutdown" Alarm and the
"Containment Evacuation"Alarm whenever the source range counts exceed the
setpoint. Another Bistable Relay Driver provides the "High Level Trip" signal (10' cps).

An isolation amplifier feeds the OAC, SUR Circuitry, Control Board Meter, and the NR
45 Chart Recorder.

2.1.3 Source Range Outputs

Both Source Range channels read out on the Control Board with a range of 10° to 106

counts per second (cps). The Source Range level can be monitored on the NR-45
Control Room Chart Recorder. In addition to counts per second, Source Range Start
up Rate (SUR) is indicated for each channel in decades per minute (-0.5 to 5.0 DPM).

The High Flux at Shutdown alarm actuates when source range level reaches the
setpoint of one half decade above normal shutdown counts. High Flux at Shutdown
also actuates the Containment evacuation alarm inside the containment. A 5 second
time delay precludes shortduration spikes from actuating the Hi Flux at Shutdown and
Containment Evacuation alarms.

2.1.4 Source Range Drawer Panel (Reference Figure 7.S).

I Objective # 8 I
Detector Volts Meter - Indicates high voltage supplied to proportional counter detector.

Neutron Level Meter - Scale 10° to 10' cps.

Instrument Power "ON" Lamp - 11 8 volts AC Instrument power applied to drawer.

Control Power "ON" Lamp - 118 volts AC Control Power applied to drawer.

Channel ·On Test" Lamp -Indicates the operation selector switch is in a position other
than "NORMAL".

Loss of Detector Volt Lamp - Indicates high voltage to detector off or low.

Level Trip Lamp - indicates neutron level greater than trip setpoint in Source Range.(105

cps)

Level Trip Bypass Lamp - On when Level Trip switch in "Bypass" for test or calibration.

High Flux at Shutdown Lamp - Neutron level greater than 1/2 decade above normal
shutdown level in Mode 6 and .::: 5 times shutdown level in Modes 3,4&5.

Bistable Trip Spare Lamp - No function.

Instrument Power Fuses - Overcurrent protection for power supply circuits. Instrument
powersupplies the meters, ci rcuit processing components, high voltage supply and
detector power. This is true for the IR and PR drawers/circuits also.
OP-MC-IC-ENB FOR TRAINING PURPOSES ONLY REV. 25
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DUKE POWER MCGUIRE OPERATIONS TRAINING

Control Power Fuses - Overcurrent protection for control signal circuit transformers.
Control power supplies the lights on the drawer and 118 VAC to the bistable relay
drivers to the plant relays. (High flux at shutdown alarm and SR high level trip). This is
true for the IR and PR drawers/circuits also.

NOTE (Reference Figure 7.21): If either instrument or control power fuses are
removed, the bistables will trip. Level Trip Bypass will prevent bistable trip for
Instrument Power fuses only.

I Objective" 1a I
Level Trip Switch - Two position switch: Narmal- Switch Inactive; Bypass - Enables
Operation Selector Switch for test and calibration; Provides AC signal to prevent Rx trip
signal during testing.

Operation Selector Switch - Eight position switch enabled by Level Trip Switch to
'Bypass' posit ion. Channel On Test lamp lights when not in Normal. Normal - Switch
Inactive; Six Test Positions with Preset cps test values; Leve l Adjust - Level Adjust
Potentiometer in circuit.

Level Adjust Potentiometer - Adjustable test signal into level amp. - Enables adjustment
of the trip level of various bistables.

I Objective # 10 I
High Flux at Shutdown Switch - Two position switch. Normal -allows circuit to provide
"High Flux at Shutdown" and "Containment Evacuation" alarm when setpoint is
exceeded; Block-used during startup - Blocks High Flux at Shutdown Alarm and
Containment Evacuation Alarm.

2.2 Intermediate Range

2.2.1 Intermediate Range Detectors

I Objec tive " 6 I
Reference Figure 7.6. Both intermediate range channels use compensated ion
chambers to determine reactor power. These detectors are located just above the
source range detectors in the same housing. The compensated ion chamber (CIC)
uses two concentric Nitrogen gas filled, volumes: the "outer" is sensitive to both
neutrons and gamma (boron lined); the "inner" sensitive only to gam ma. As the two
volumes are mounted concentrically in one unit, both are in essentially the same
radiation field. By placing a negative potential on the inner lead, the gamma signal
generated in the inner volume is made to compe nsate or cance l out the gamma signal
generated in the outer volume. Since the two volumes can not be manufactured exactly
the same size, the high voltage to the center electrode is variable to adjus t the
sensitivity of the inner volume. Operating in the recombination region, a change in inner
volume detector voltage will vary the gamma current for a given flux level. The outer
volume operates in the ion chamber region where all the ion pairs are collected.

I Objec t ive # 5 I
Gamma radiation becomes a smaller percentage of the detector interactions as power
increases and becomes insignificant after 10.9 amps (first two decades). Above this
power level gamma compensation is no longer required for accurate indication.

OP-MC-IC-ENB FOR TRAINING PURPOSES ONLY
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

01 3 G2.1.33

3.4

SRO

Conduct of Operations: Ability 10 recognize indications for system operating parameters which are entry-level conditiOfls for
technical specifications

Proposed Question: Common 12

Given the following on Unit 1:

• 100% power.
• At 0900, 1B NV Pump OOS for seal maintenance.

• At 0930, Train B SSPS is declared INOPERABLE for IAE periodic testing.

• At 1000, Train A NS is declared INOPERABLE due to an oii leak on the "A" NS
Pump.

• At 1030, Train B SSPS is returned to OPERABLE status.

• At 11 00, Train A NS is returned to OPERABLE status.

Which ONE (1) of the following describes the Technical Specification implications of
these activities?

A. At 0900, Train B NS operability is affected. At 1000, TS 3.0.3 should be entered,
and may be exited at 1100.

B. At 0930, Train B NS operability is affected. At 1000, TS 3.0.3 should be entered
and may be exited at 1030.

C. At 0900, Train B NS operability is affected. At 0930, TS 3.0.3 should be entered,
and may be exited at 1100.

D. At 0930 , Train B NS operability is affected. At 1000, TS 3.0.3 should be entered,
and may be exited at 1100.

NUREG-102 1, Revision 9



ES-401 Sample Written Examination
Qu estion Worksheet

Form ES-401 -5

Proposed Answer: B

Explanation (Optional):
A is incorrect because a component is not INOP because another piece of equipment in the
same train is inop. Credible because correct time for 3.0.3 entry
B is correct. Plant event 1986
C is incorrect. See A. Alsocredible if applicant misunderstands which equipment causes entry
to 3.0.3
D is incorrect. May exit 3.0.3 at 1030 , when SSPS operability is restored. Credible because
3.0.3 entry time is correct

Technical Reference(s): TS 3.0.3, ECC-ISE pg 37, 43

IR MB7-004-01

Proposed references to be provided to applicants during examination: -"N"o"n"e _

Learning Objective: ECC-ISE obj 14, 16

Question Source:

Qu estion History:

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
----
x

Question Cognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis _X,,-__

10 CFR Part 55 Content: 55.41 _1,-,0,--_

55.43 -,2~_

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R 5 R

R 0 0

13 List the setpoints, permissives, and logic required to initiate X X X X X
the following:

• Containment Spray (NS) Actua tion

• Phase "B" Isolat ion

• Main Steam Isolation (MS I)

• Main Feedwater Isolation (FW I)

14 Explain the relationship between SSPS Testing and the X X X
operabil ity of the Systems and function s actuated from the
Engineered Safety Features Actuation Syste m.

15 Discuss the purpose of the ESF Monitor Lite Panel (BOP X X
Panel).

16 Concerning the Technical Specificati ons related to the
Engineered Safeguards Actuation System:

• Given the LCO title , state the LCO (including any X X X
COLR values) and applicability.

• For any LCO's that have action required within one X X X
hour, state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech Spec LCO's is (are) not met and
any action(s) required with in one hour.

• Given a set of plant param eters or system conditions X X
and the appropriate Tech Specs, determine required
actions.

Discuss the bases for a given Tech Spec LCO or X ••
Safety Limit.

• - SRO Only

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONLY
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

Feedwater Isolation (FWI) Memory Blocking Capability

Memory blocking capabi lity to the La T-avg - Reactor Trip Feedwater Isolation signal.

• Normal Shutdown - Prior to opening the trip breakers, dep ress and hold both
trains' "reset" buttons while tripping the reactor. This will instate the memory and
block feedwater isolation. Coo ldown below 553"F may be accomplished without
further action.

• Reactor Trip Wh ere No Feedwater Isolation (FWI) Occurs - After temperature
has stabilized (> 553"F) and cooldown is desired, depress both trains' reset
bullons to instate the memory and block feedwater isolation (FW I). Coo ldown
below 553"F may then be accomplished without further action. If no cooldown is
desired , no action is required (feedwater isolation (FW I) signal remains armed
for 553"F).

Closing the reactor trip breakers prior to increasing temperature above 564"F clears the
memory and a feedwater isolation (FWI) will occur if the breakers are reopened before
the La T-avg bistables are reset (at 564°F increas ing) - unless the reset buttons are
held while opening the breakers.

Since it is necessary to have the trip breakers open to "block" the feedwater isolation
(FWI) , the protection of the La T-avg - Reactor Trip feedwater isola tion can not be
mistakenly blocked during operation.

Testing

Objective # 14

Provisions for testing of the Safeguards Actuation System are incorporated into the
SSPS. One tra in (A or B) may be tested at a time. When in test that tra in is
rendered inoperable. The equipment actuated by the train in test is also
considered inoperable. Prior to placing an SSPS train in test the opposite train
equipment actuated from ESF actuation system must be verif ied operable.
See Incident Report IIR M87-004-1

ESF Monitor Light Panel (BOP Pane l)

Objective # 15

The purpose of the ESF Moni tor Light Panel is to provide a quick method for
operators to ch ec k proper pump and valve alignment during an ESF actuation.

The ESF Monitor Light Panel has components separated into various groups .
Depending on the stage of ESF actuation, (I.e., injection phase, cold leg recirc phase ,
hot leg recirc phase) the individua l groups will either be lit or dark. Any individual
components, which are not in the proper alignment for a given condition, will be
opposite the rest of its group, making the misaligned component eas ily identifiable.

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONL Y
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5.3 Incident Investigation Report M87-004-01

In December 1986, at 0839, Operations personnel declared Train B SSPS inoperable
for IAE to perform a periodic test. At 0931, OPS personnel declared Train A
Containment Spray System inoperable so a periodic test could be performed on the
Train A N5 Heat Exchanger. OPS personnel erroneously thought that the operability of
Train B NS was not affected by SSPS Train B being in the test mode. The SSPS Train
B test was completed and declared operable at 1010. Both trains were inoperable from
0931 to 1010. With both trains of NS inoperable, Tech Spec 3.0.3 was in effect which
requires one train to be operable or plant shutdown to be commenced within one hour.
This cause of this incident was determined to be Personnel Error due to the SRO
misunderstanding the impact of the SSPS being in the test mode on the NS System.
Contributing causes were, inadequate controls to assure work is being done according
to the operating schedule and inadequate notification to appropriate OP5 personnel of
tests being performed which affect train operability.

5.4 PIP M-03-03986, P-14 signal generated when 2C S/G level increased
above 83%.

The Inappropriate Action was allowing steam generator (5/G) level to reach 82% thus
giving a P-14 actuation signal. The apparent cause is inattention to detail.

A Reactor Operator (RO) was assigned to watch 5 /G levels and control and document
cool down rates. After placing NO in service, the RO had notified the Control Room
SRO that S/G levels were going up and the CF bypass control valves were fully closed.
The electric isolations were closed to stop the level increase. The Control Room SRO
was notified at 70% S/G level and he notified the OSM. It was determin ed that the
Condensate Booster Pumps (CBP) should be shut down to stop the level increase. The
Control Room SRO contacted OWPG Secondary Support, who stated that the
procedures were in the Control Room and the Control Room should shut down
condensate. The OSM then contacted OWPG Secondary Support for plant support and
received the same information. No procedure could be found in the Control Room. A
new procedurewas obtained. The fi rst several steps in the procedure required work to
be performed in the plant. At that time, no one was available. A second OWPG
Secondary Support person came to the control room with the same procedure that had
already been started by another OWPG Secondary Support person and provided the
plant support. Feed pump seal injection had to be aligned and the isolation valve for
make up to the UST closed before securing the CSP's. While awaiting the completion of
the plant work, the Control room closed the feed water isolation valves per the same
procedure. Both feed water pumps had been previously secured. While waiting for the
plant portion to be completed, a second RO notified the Control Room SRO that 2C S/G
level was 82 %. The OSM had a third RO secure the CBP's immediately. After the
e BP's were stopped, a P-14 signal was received for 2C S/G . No other S/G level
reached the P-14 set point.

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONLY
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LCO Applicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1

LCO 3.0.2

LCO 3.0.3

Le o s shall be met during the MODES or other specifiedconditions inthe
Applicability, except as provided in LCO 3.0.2 and 3.0.7.

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

If the LCO is met or is no longer applicable prior to expiration of the
specified Completion Time(s), completion of the Required Action(s) isnot
required unless otherwise stated.

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

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual Specifications.

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

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

McGuire Units 1 and 2 3.0-1 Amendment Nos. 221/203



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KiA #

Importance Rating

RO
2

1

013 K3.02

4.3

SRO

Knowledge of the effect thai a loss or malfunction of the ESFAS willhave on the lollowing: ReS

Proposed Question: Common 13

Given the following conditions:

• An inadvertent SI signal was received during IAE testing.

• The reactor tripped .
• Reactor Trip Breaker "A" did NOT open and has been opened locally.
• BOTH SI RESET pushbuttons have been depressed.
• During realignment per ES-1 .1 , 8 / Termination, "A" RTB would NOT reclose.

If a large LOCA occurs resulting in an automatic SI signal, which ONE (1) of the
following would occur?

A. Both trains of SI will automatically actuate. Core cooling requi rements will be
maintained throughout the event.

B. ONLY Train B will automatically actuate but will be insufficient to maintain NC
System inventory for a large LOCA. Train A must be manually actuated to
ensure minimum core cooling requirements will be maintained throughout the
event.

C. ONLY Train B will automatically actuate , and will be sufficient to maintain
minimum core cooling and NC system inventory requirements. Train A must be
manually actuated.

D. Both trains of 8 1must be manually actuated to ensure minimum core cooling
requirem ents are met.

NUREG-102 1, Revision 9



ES-401 SampleWritten Examination
Question Worksheet

Form ES-401-5

Proposed Answer: C

Explanation (Optional):
A. Incorrect. With P-4 not reset on Train A. Auto 81 will not actuate on that train
B. Incorrect. Either full train will provide adequate core cooling, butcredible because actuation
is correct.
C. Correct.
D. Incorrect. One train will actuate. Crediblebecause applicant may not understand that P-4
reset is traindependent

Technical Reference(s}: ECC-ISE, pg 11, 23

Proposed references to be provided to applicants during examination: --"N"'o"n"'e _

LearningObjective:

Question Source:

Question History:

ECC-ISE Obj 12

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)----
x

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis --"X~__

10 CFR Part 55 Content: 55.41 ...:3"---_

55.43

Comments:

NUREG -1 021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.5 1.5 1.5 1.5 1.5

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Engineered Safeguards System. X X X X

2 Explain the need and reasoning behind the redundancy X X X X
requirements for two trains of safety related systems.

3 State how the operator would be aware if more than one X X X
protection cabinet door was opened simultaneously.

4 Define the following terms: X X X X
s, s , s p SH

5 List the conditions that will initiate the following: X X

• Safety Injection (S,)

• Phase "A" Isolation (S,)

• Containment Spray/Phase "B" Isolation (Sp)

• Containment Ventilation Isolation (SH)

• Main Steam Isolation (MSI)

• Main Feedwater Isolation (FWI)

• VE (Annulus Ventilation) System Start

• H2 Skimmer and Air Return Fan Start (VX)

6 List all Safety Injection (S,) actuation signals, setpoints, logic, X X X X X
and the type of accident each signal provides protection for.

7 List the pumps that automatically start following a safety X X X X X
injectionactuation.

8 State which Safety Injection (S,) signal can be blocked. X X X X X

9 Explain the reason for blocking a Safety Injection (S,) signal. X X X X X

10 List the interlock and parameter setpoint that allows blocking X X X X X
Safety Injection (S,) .

11 Describe the operator action needed to block Safety Injection. X X X

12 List the conditions that allow RESET of Safety Injection. X X X

OP-MC-ECC-ISE FDR TRAINING PURPOSES ONL Y
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DUKE POWER

1.0 INTRODUCTION

1.1 Purpose

Obj ective # 1

MCGUIRE OPERA TlONS TRAINING

The purpose of the Engineered Safeguard Actuation System (ESS) is to prevent
or mitigate damage to the Core and Reactor Coolant System components, and
ensure Containment integrity in the event the instrumentation and controls of the
system sense an accident condition.

1.2 General Description

The ESS System senses selected parameters, determines logic of safety signals and
sends actuation signals to provide safety functions which best satisfy the accident
requirements.

The Signal Processing Circuits include the Process Instrumentation and Control
System. the Solid State Protection System (SSPS), the Engineered Safeguards Test
Cabinet and manual actuation circuits.

Monitoring circuits consist of:

• Anaiog - Three (3) or four (4) redundant channels per parameter and

• Digital - Two (2) redundant logic trains to receive analog signals and determine
logic to actuate safety functions.

Objective # 2

Redundant systems are required by the NRC to ensure protection of the core in
the event of a single failure. To meet these requirements two (2) redundant and
independent trains are used. Only one (1) train is required for safe accident
mitigation. Either train is capable of actuating the required safety equipment.

OP-MC-ECC·ISE FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATIONS TRAINING

• Sends open signal to normally open cold leg accumulator isolation valves

• Provides Containment Isolation Phase 'A' (S,)

• Starts ESS AHU's for ND, NS, and KF pumps

• Provides Main Feedwater (CF) Isolation

• Provides Containment Ventilation Isolation (SH)

• Turbine Trip

Objective # 8 & 9 I
The Low Pressurizer Pressure Safety Injection signal can be manually blocked to
allow cooldown and depressurization of the plant without causing a safety
Injecti on actuation.

Objective # 10

In order to block the Low Pressurizer Pressure SafelY Injection signal, "2 of 3"
pressurizer pressure ch annels must be less than 1955 psig (P-ll). There are two
BLOCK pushbuttons on the Control Board provided (1 for each train).

Objective # 11

Once the (P-ll ) perm issive is sat isfied, BOTH BLOCK pushbuttons must be
depressed in order to prevent the actuation from occurring when the respective
setpoint is reached. This actuati on BLOCK signal will be automati cally
unblocked if pressurizer pressure increases above 1955 pslg (P-l l).

Objective # 12

Each train has a Safety Injection Reset pushbutton on the Control Board. In order
to reset safety injection, one minute must have passed since the actuation (60
second timer has timed out) and the train related reactor tr ip breaker must be
open (P-4). Following safety injection reset, only manual safety injection actuation is
available. To reinstate the automatic actuation the reactor trip breakers must be
reclosed.

NOTE: Resett ing the Safety Injection (Ss) signaf will not cause any
equipment to stop or any valves to realign.

OP·MC·ECC·ISE FOR TRAINING PURPOSES ONL Y

Page 23 of 79
REV. 29



ES-401 SampleWritten Examination
Question Worksheet

Form ES-401 -5

Examination Outline Oross-reterence: Level

Tier #

Group #

KJA #

Importance Rating

RO

2

1

022 K4.05

2.6

SRO

Knowledge of ecs design feature{s) and/orinlenock{s) which provide for the following: Containmentcoolingafter LOCA destroys
ventilation ducts

Proposed Question: Common 14

Given the following plant conditions:

• Unit 2 is operating at 50% RATED THERMAL POWER with all systems in normal
alignment for this plant condition.

• Containment Pressure has increased from 0.1 psig to 0.6 psig over the last 6
hours during an NC SYSTEM Leak.

• Subsequently a Reactor Trip occurs.
• Containment pressu re goes up to approximately 1.2 psig.
• Assume NO OPERATOR action.

Which ONE (1) of the following provides the expected alignment of Containment
Ventilation Systems approximately 5 minutes later?

A. The VU AHU(s) and their associated Return Fans are all RUNNING in the
configuration that was present prior to the reactor trip.

B. The VL AHU(s) are running in HIGH speed, powered from their Emergency
Power Source.

C. The Containment Pipe Tunnel Booster Fans are RUNNING in Low Speed.

D. The Incore Instrumentation Room Ventilation Units are OFF.

Proposed Answer: B

Explanation (Optional):
B is correct. At 1.2 psig, 8 1will be actuated
A incorrect. VU has a shunt trip on 8 1, so will not be running.
C incorrect. These fans are shunt tripped on 81
o incorrect. These fans go to emergency power

NUREG-102 1, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Te chnical Reference(s): CNT-VUL, pg 41

Proposed references to be provided to applicants during examination: --'-'N"'o"n"e _

Learning Objective: CNT-VUL, obj 5 (As available)

(Note changes or attach
parent)

-----
New

Bank # X(CNTVUL014)

Modified Bank #

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X"--_ _

10 CFR Part 55 Content: 55.41 _7'---_
55.43

Comments:

NUREG-1021. Revision 9



DUKE PO WER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 2.0 2.0 2.0 1.0

OBJECTIVES

N N t, l t,
t, i, P P 0

OBJECTIVE 0 0 R S R
R 0 0

1. State the purpose of the following Containment Ventilation X X X X
Subsystems

• Upper Containment Ventilation System.

• Lower Containment Ventilation System.

• Control Rod Drive Venti lation System.

• Incore Instrumentation Room Ventilation System.

2. State the source of cooling water to the upper and lower X X X X
containment ventilation units.

3. Discuss the operation of the Containment Ventilation Systems X X X X
(VU,VL,VR,VT) including the components operating during
normal unit operations.

4. State the automatic actions that occur to the Lower X X X X X
Containment Ventilation units if containment pressure
increases to 0.5 psig.

5. Discuss the automatic alignment of the Containment X X X X X
Ventilation Systems (VU, VL, VR, VT) following a:

• Safety Injection signal.

• Blackout signal.

6. Concern ing the ' ReseVRetransfer' switches: X X X X X

• List the units having a "ReseVRetransfer' switch.

• Discuss the purpose and operation of the switch.

7. Describe the local controls and indications associated with X X X X X
the Containment Venti lation Systems.

8. Describe the Control Room controls and indications X X X
associated with the Conta inment Ventilation Systems.

OP-MC-CNT-VUL FOR TRAINING PURPOSES ONLY
Page 5 of 63

REV. 26



DUKE POWER MCGUIRE OPERA nONS TRAINING

NOTE: If a Loss of Offsite Power occurs prior to a Safety Inject ion, the transfer to
emergency power will not occur, (PIP·2·M94-o027)

The following table provides a basic summaryof AHU and Fan status following an
emergency signal. Please refer to the appropriate sections of this lesson for more
intricate operational details.

BLACKOUT
(on affected bus) SAFETY INJECTION

SHUNT TRIPPED OFF,

VL UNITS
BOTH START IN LOW SPEED. SWAPS TO EMERGENCY POWER,
(Regardlessof Switch Position) STARTS & RUNS IN HIGH SPEED

(Regardless of Switch Position)

PIPE FAN STARTS AND RUNS IN LOW SHUNT TRIPPE D OFF
TUNNEL (Regardless of Switch Position) (Control Power and Indication lost)

FANS

PZR THE TRAIN RELATED FAN WILL SHUNT TRIPPED OFF, SWAPS TO
BOOSTER START IF SELECTED. EMERGENCY POWER AND

FAN SELECTED FAN STARTS

NOT AFFECTED IF BLACKOUT
S/G (Not on essential bus)

BOOSTER IF LOOP THEY WILL BE OFF NOT AFFECTED
FANS (No power - must be manually

restarted when power restored)

BOTH START ALL FANS SWAP TO EMERGENCY
VR FANS (Regardless of Switch Position)

POWER AND START
(Regardless of Switch Position)

START ALL FANS SWAP TO EMERGENCY

VT UNITS
(Regardless of Switch Position) POWER AND START
(Can be swapped to ~NORM- or (Regardless of Switch Position)

' MAX') (Can be swapped to ' NORM' or ' MAX' )

BOTH START
VU UNITS (Regardless of Switch Position) SHUNT TRIPPED OFF

(Can be swapped to "NORM- or (Control Power and Indication lost)
' MAX')

RAFANS BOTH START SHUNT TRIPPED OFF
(Regardless of Switch Position) (Control Power and Indication lost)

OP-MC-CNT-VUL FOR TRAINING PURPO SES ONLY
Page 41 of 63
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ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401 -5

Examination Outline Cross-reference: Lever

Tier #

Group #

KIA #

Importance Rating

RO
2

1

025 K1.02

2.7

SRO

Knowledge 01 the physical connectionsand/or cause-enect relationships between the ice condenser system and the following
systems: Refrigerant systems

Proposed Question: Common 15

Which ONE (1) of the following describes the effect of 1NFTT-6310, temperature
transmitter controlling 1NF-848, (NF Floor Cooling Slab Temp Control Valve) failing
LOW with no action taken?

1NF-848 wilL..

A. OPEN. Excessive sublimation may cause ice buildup around the base of the Ice
Condenser Inlet doors and inhibit the doors from opening.

B. OPEN . Increased risk of buckling may occur as a result of freeze/thaw cycles in
the Ice Condenser Wear Siab and potentially inhibit doors from opening.

C. CLOSE. Excessive sublimation may cause ice buildup around the base of the
Ice Condenser Inlet doors and inhibit the doors from opening.

D. CLOSE. Increased risk of buckling may occur as a result of freeze/thaw cycles in
the Ice Condenser Wear Slab and potentially inhibit doors from opening.

Proposed Answer: 0

Explanation (Optional):
A and B are incorrect because if the temp input to the valve fails low, it will close because the
signal says that less warm glycol is present. B has the correct effect
C is incorrect because sublimation does notcause ice buildup around the lower doors, but is
one of the causes of the buckling. Sublimation can be excessive when operating at elevated Ice
Condenser temperatures during power operation.
o is correct.

NUREG-1 021, Revision 9
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Technical Reference(s):

Sample Written Examination
Question Worksheet

CNT-NF, pg41, 65

Form ES-401 -5

Proposed references to be provided to applicants during examination: --"N"o"n"e _

Learning Objective:

Question Source:

Question History:

CNT-NF-2, 16

Bank #

Modified Bank #

New

Last NRC Exam

X (2005
McGuire
1130)

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X,-,-__

10 CFR Part 55 Conlent: 55.41 _7,--_
55.43

Comments:
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DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO

4
NL:R I LP:O I LP:O

OBJECTIVES

LOR

2

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Ice Condenser. X X X X

2 Given an Ice Condenser alarm, discuss the intent of the X X X
alarm.

3 State the purpose of the following components in the ice X X X X
condenser region:

• Turning vanes

• Impingement plates

• Lower ice condenser doors

• Intermediate deck doors

• Top deck doors

• lee condenser floordrains.

• Wea r slab.

4 DELETED

5 Explain the refrigeration process used to cool the glycol X X X X
associated with the NF chillers.

6 For the NF System chillers, discuss the action required if X X X X X
bubbles are present in the Freon sightglass.

7 State the actions to be taken when a NF Chiller compressor X X X X X
trips.

8 Deleted

9 List the glycol expansion tank alarms and discuss automatic X X X X X
actions associated with the alarms.

10 Describe how the Ice Condenser AHUs are prevented from X X X X
"icing up "

OP-MC-CNT-NF FOR TRAINING PURPOSES ONL Y
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OUKEPOWER MCGUIRE OPERATIONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

11 Describe how the ice condenser temperature is maintained X X X X X
during normal operation.

12 State the purpose of the following NF Ice Making System X X X X
components:

• Glycol Recirc Pumps

• "Run-Off-Fill" switches

• Ice Making Solution Mixing Tank.

13 Discuss the basic fiowpath of ice from the ice storage bin to X X X X
the ice baskets in the ice condenser.

14 Concerning the ice condenser chart recorder: X X X

• State the purpose.

• Lisllhe information that can be accessed

• Describe the modes of operation.

15 Given a limit and/or precaution associated with an NF System X X X X X
Operating Procedure, discuss its basis and applicability .

16 State the problems which will occur as a result of operating X X X X X
with elevated Ice condenser temperature.

17 Slate the purpose of iodine removal from containment X X X X X
following a LOCA..

18 Explain how iodine removal from containment atmosphere is X X X X X
accomplished and the effect of (sodium tetraborate) Na2B,07
on the removal process.

19 Describe how a failure of the ice condenser doors to open on X X X X X
a LOCA will effect containment sump level.

20 Describe how a failure of the ice condenser doors to open on X X X X X
a HELBIC will effect peak containment pressure.

Op·MC-CNT-NF FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATIONS TRAINING

I Objective # 2

2. Verify proper operation of control valve 1NF·848
(NF Floor Cooling Slab Temp Control). If
necessary, throttle open bypass around 1NF-848
(NF Floor Cooling Slab Temp Control).

Supplementary Action : Monitor Ice Condenser System and correct any
malfunction.

• "FLOOR COOLING GLYCOL LO TEMP"

l"FSetpoint:

Origin:

Probable Cause:

Temperature sensor monitoring floor cooling pumps
discharge temperature. (MC1NFTS·6050)

1. Failure of control valve 1NF-848 (NF Floor
Cooling Slab Temp Control).

2. Failure of NFTT 6310 {Temperature transmitter
controlling 1NF·848 (NF Floor Cooling Slab Temp
Control)).

3. Maintenance on the Ice Bed may cause
transients which could lower glycol temperature
faster than control valve 1NF~848 can
compensate. (PIP O-M96·1852)

Automatic Action: None

Immediate Action: 1. IF both Floor Cooling Pumps are running, trip
one pump. (PIP O·M96.1852)

2. Verify proper operation of control valve 1NF-848
(valve should be full closed).

3. IF 1NFTS-6050 (local Indication) indicates <l"F
isolate 1NF-848 (NF Floor Cooling Slab Temp
Control) and control temperature to clear alarm
(12'F is ideal) using bypass.
(PIP O-M96-1852)

Supplementary Action: If valve has failed, inform Maintenance.

FOR TRAINING PURPOSES ONLY
Page 41 of 107
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DUKE POWER MCGUIRE OPERA n ONS TRAINING

3.1.2 Normal Operation

The ice condenser is a pass ive system which requ ires no actuat ion signals. To keep
the ice condenser at approxi mately 1SoF, each unit will have 30 AHUs operating to
circulate air in the ice condenser, three or four ope rating chillers circulating glyco l as
cooling medium and two operating glycol pumps maintainin g it at app roximately 1SoF.
The ice machin es and ice loading equipment will not be ope rating .

I Objective #16 I
Operating with elevated ice condenser temperatures during normal operation
increases sublimation of the ice which requires ice replacement during outages.

(Sublimation is the process of turning a solid directly to a vapor without passing
through the liquid phase.) Operating with elevated temperatures also creates a
cyclic freeze/thaw cycle which has been identified with buckling/elevating the ice
condenser wear slab which in turn has resulted in cracks adjacent to the inner
portal frame. The combination of the elevation of the wear slab and cracks in the
inner portal frame has shown to prevent the ice condenser doors from opening or
exceeding their design opening torque.

The cyclic freeze/thaw cycle identif ied is the movement of the frost line in the
foam concrete of the ice condenser floor. This movement is caused by the
increase in temperature of the lower part of the floor during power operation. In
the warmer spots the frost line moves up more, and water is fre e to work into
cracks in the concrete.

When the plant cools during outages the frost line moves lower and more of the
water freezes causing the ice to expand pushing the floor upward. The ice bays
nearest the higher temperature areas in containment (near the S/G
compartments) under go the greatest freeze/thaw amplitude and resulted in the
greatest amount of door opening force when tested. Allowing elevated
temperatures in the ice condenser aggravates the freeze/thaw cycle.

OP-MC-CNT-NF FOR TRAINING PURPOSES ONL Y
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1 PI. 1NF-848, NF Floor Cooling Slab Temp Control has failed closed .

Which one of the following is an operational concern with 1NF-848 failing
dosed?

A. The air in the lower ice condenser would be less dense and
allow the ice condenser doors to open.

B. Excessive sublimation could cause ice build up around the
base of the ice condenser lower inlet doors and inhibit doors
from opening.

C. The air in the lower ice condenser would be denser and not
allow the ice condenser doors to open at the desired pressure.

D. Buckling will occur as a result of the freeze/thaw cycles in the
ice condenser wear slab and as a result inhibit doors from
opening.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

026 K3.02

4.2

SRO

Knowledge of the effect mat a lossor malfunction of the ess willhave on the following: Recirculationspray system

Proposed Question:

Given the following:

Common 16

• A LOCA has occurred on Unit 2.
• Containment Pressure indicates 4 psig and rising.
• NC Pressure indicates 1400 psig and going down.
• The breaker for 2NS-3B, (Train 'B' NS Pump Suction valve from FWST) has

tripped, and cannot be reclosed.
• All other equipment is operating as designed.

Which ONE (1) of the following describes the effect on the unit?

A. NS Pump "B" will have no suction source until initiation of Containment Sump
Recirculation.

B. Train 'B' Containment Sump Isolation Valve 2NS-1B will NOT open.

C. Train 'B' Containment Sump Isolation Valves 2NS-1B and 2NI-184B, will NOT
open when required.

D. Train 'B' Containment Sump Isolation Valve 2NI-184B, will NOT open when
required.

Proposed Answer: B

Explanation (Optional):
A is incorrect. Valve is normally open. Credible because applicant may consider other suction
valve, which is normally closed
B is correct. 2NS-3B is interlocked with 2NS· l B. 2NS-l B will only open if 2NS-38 is closed
C and 0 are incorrect because 2NI·184B is not the interlocked valve, but credible because valve
performs same function.

NUREG·1021, Revision 9
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Technical Reference(s):
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

1.0 1.0 1.0 1.0 1.0

OBJECTIVES

N N L L L
Objective L L P P 0

0 0 R S R
R 0 0

1 State the purpose of the Containment Spray (NS) System. X X X X

2 Draw the NS System per Drawing 7.1 Containment Spray X X X X
System, valve numbers and instrumentation not required.

3 Describe the local indications and controls associated with X X
the NS System.

4 Describe the controls and indications associated with the NS X X X
System.

S Describe the signals and permissives required to initiate the X X
NS System.

S Describe the signals, setpoints, permissives, and logic X X X
required to initiate and reset NS System.

7 Describe the operation of the NS Pump room Air Handling X X X X X
Unit

8 Describe the NS System Operation (including automatic X X X X X
alignments).

9 Evaluate local plant parameters to determine any abnormal X X
system conditions that may exist.

10 Evaluate plant parameters and status indicators to determine X X X
any abnormal system conditions that may exist.

11 Given a limit andlor precaution associated with the NS X X X X X
System, discuss it's basis and applicability.

12 List the power supplies of the NS Pumps. X X X X

OP-MC-ECC-NS FOR TRAINING PURPOSES ONL Y
Page 5 of 43
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DUKE POWER MCGUIRE OPERA TfONS TRAINING

3. Diversion of a portion of the recirculation flow from the Residual Heat Removal
System to add itional spray headers completes the spray sys tem heat removal
capability. This operation occu rs after Safety Injection Cold Leg Recirculation
Switchover has been completed and Containment pressure remains greater than 3
psig, but no earlier than 50 minutes after the Reactor Trip.

The passive portions of the spray systems located within the Contai nment are des igned to
withs tand, without loss of functiona l performance. the post-accident Containment
environment cond itions and to operate without benefit of maintenance. All of the active
components of the Containment Spray System are loca ted outside the steam-air
environment produced by the accident.

The spray headers whi ch are located in the upper Containment volume are separated from
the reactor and reactor coolant loops by the operating deck and inner wall of the ice bed .
These spray headers are therefore protected from missiles originating in the lower
compartment of the Containment.

2.0 COMPONENT DESCRIPTION

2.1. Sources of Water available for Containment Spray System

2.1.1. Refueling Water Storage Tank (FWST)

The FWST serves as a source of emergen cy borated cooling water for injection . It is
normally used to fill the refueling canal for refueling operations. However, during all other
operat ing periods it is aligned to the suction of the Safety Injection, the Residual Heat
Removal and the Containment Spray pumps.

One valve per train (NS3 & 20) isolates the NS system from the FWST. These valves are
normally open, aligning the system in the injection mode.

An interlock prevents opening the FWST suction valve (NS3 or NS20) unless the same
trains containment sump valve (NS1 or NS18) is closed. Open/C lose contro l switches for
these valves are located in the Control Room.

2.1.2. Containment Sump

When the FWST water inventory is depleted , the Containm ent Sump will provide water for
the NS pumps.

The containment sump structure consists of an outer trash rack made of stainless stee l
grating to prevent large debris from reaching the fine inner screen. A fine mesh inner
screen is provided to prevent particles larger than .206" in diameter from passing thro ugh .

OP-MC-ECC·NS FOR TRAINING PURPOSES ONLY
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DUKE POWER MCGUIRE OPERAnONS TRAINING

One valve per train (NS1 & 18) isolates the Containment Sump. These valves are
normally aligned closed and would be opened to align the system for recirculation when
the FWST reaches the low-low level setpoint (33").

An interlock prevents opening a Containment Sump Isolation Valve (NS1 or NS18) unless
the Containment Sump Isolation Va lve (NI184 or N11 85) is open and the FWST Suction
Valve (NS3 or NS20) is closed .

2.2. Containment Spray Pumps

Two identical containment spray pumps are installed in the Containment Spray System.
Each pump is sized to deliver sufficient spray flow to the containment atmosphere through
the spray heat exchangers, to meet containment cooling requirements, when
supplemented with partial flow from a residual heat removal pump. The pumps deliver
3400 gpm to the spray headers. Pump discharge pressure is ~200 psig.

I Objective #12

The two containment spray pumps are of the vertical single stage, end-suction, side
discharge centrifuga l type driven by electric motors. The 400 hp, 4160 VAC, 60 cycle
motors, are powered from the ETN ETB Busses. The NS pumps have a start/stop
pushbutton in the Control Room for manual operation.

The design head of the pumps is sufficient to continue operation at rated capacity with a
minimum level in the Refueling Water Storage Tank against a head equivalent to the sum
of the design pressure of the Containment, the head to the upper-most nozzles, line losses
and nozzle pressure losses. Pump motors are direct-coupled and large enough for the
maximum power requirement of the pump. Materials of construction suitable for use in
mild boric acid solutions (such as stainless steel or equivalent corrosion resistant material)
are used. The Containment Spray System is designed so that adequate net positive
suction head (NPSH) is provided to the Containment Spray Pum ps.

A flow element, located downstream of each Containment Spray Pump, provides indication
of pump flow in the Control Room.

Objective #7

Each pump room has an Air Handling Unit (AHU) to provide a suitable environment for the
NS Pump. The AHU starts when the pump starts or a safety injection signal is actuated.
Cooling water for the AHU is provided by RN.

OP-MC-ECC-NS FOR TRAINING PURPOSES ONLY
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DUKE POWER

2.4. Spray Pump Test Line

MCGUIRE OPERA TIONS TRAINING

There is one lock ciosed 4" manually operated globe valve (NS8, NS25) , on each branch
of the test circuit. These may be opened to perform a pump test without spraying water
into the Containment.

A 4" manually operated globe valve (NS70) in the common main test line may be used to
throttle the flow.

2.5. Check Valves

Check valves are installed to maintain the riser pipe sections full of water to prevent water
hammer when the system actuates.

2.6. Containment Isolation Valves (NS12, 15, 29, 32, 38 & 43)

There are four (4) normally ciosed, motor-operated, 8" gate valves, (two in each pump
discharge line) which are interlocked to open on an "Sp" signal (with a CPCS signai), to
permit spraying into the Containment. These four valves supply different spray headers.

The NS Pumps are interlocked with their respective discharge valves to prevent dead
heading the pumps. Opening either valve will allow the pump to start and ciosing both
valves will trip the pump. If power is removed from both valves, the pump will not start due
to relaying (regardless of valve position).

In order to perform the pumpsurveillance testwith the discharge valves closed, local
action is required at the CPCS Panels. A key must be used to place the control switch for
the pump in the uTESr position. The potentiometer is then adjusted until permissive is
received that allows the pump to be started. The test circuit is completely parallel to any
automatic or manual signal for the NS components. Therefore, entry into the ESF Tech
Spec (3.3.2) is NOT required due to placing these components in "TEST". However, due
to closure of the NS discharge valves, entry into the Containment Spray System (3.6.6)
would be required. (Refer to PIP #M-03-04179)

The ND spray header isolation valves (NS38 & 43) are manually aligned by the operator (if
required) after establishing cold-leg recirculation. An interlock prevents opening the
header supply valves unless the containment sump valves (N1184 & 185) are open. Since
these valves do not receive any automatic open/close signals, they must be manually
closed by the operator when containment pressure decreases.

1NS-388 and 1NS-43A have valve bonnet equalization lines to eliminate concerns over
pressure locking of the valves (MM-7868). These containment isolation valves are f1ex
wedge gate valves and have the potential to trap high pressure water and air between the
disks. The valves in the equalization lines are locked open.

OP-MC-ECC-NS FOR TRAINING PURPOSES ONLY
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

039 A2_01

3.1

SRO

Ability to (a) predict the impacts of the following mat-functions or operations on the MRSS; and (b) based on predictions, use
procedures to correct, control , or mitigate theconsequences of those malfunctionsor operations: Flowpaths of steam during a
LOCA

Proposed Question: Common 17

Given the following conditions:

• A LOCA has occurred.
• Off-Site power was lost.
• NCS pressure is 1100 psig and stable.
• Containment pressure is 5 psig and stable.
• The crew is performing actions contained in EP 1/A/5000/ES-l .2, Post LOCA

Cooldown and Depressurization.

Which ONE (1) of the following describes the method that will be used to perform
cooidown of the NC System?

Perform cooldown using.. .

A. Condenser steam dumps at maximum achievable rate until ND can be placed in
service. Place steam dumps in Bypass Interlock when the P-1 2 status light is lit.
NC system cooldown rate iimits do NOT apply for this condition.

B. Condenser steam dumps at less than 100 degrees F per hour until ND can be
placed in service. Place steam dumps in Bypass Interlock when the P-1 2 status
light is lit.

C. S/G SM PORVs at the maximum achievable rate until ND can be placed in
service. NC system cooldown rate limits do NOT apply for this condition.

D. S/G SM PORVs at less than 100 degrees F per hour until ND can be placed in
service.

NUREG-l 021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: D

Explanation (Optional):
A. Incorrect. Condenser steam dumps are not available because Gire Water pumps tripped on
LOOP. Credible because it is the normal method of cooldown.
B. Incorrect. Rale is correct.
C. Incorrect. Hate is incorrect. Credible because initial cooldown in E-3 has no restriction.
D. Correct.

Technical Reference(s): ES-1 .2, 13-16

STM-IDE, pg 27

Proposed references to be provided to applicants during examination: -"N"'o"'n"'e _

Learning Objective:

Question Source:

Question History:

EP-E 1, Obj 4

Bank #

Modified Bank #

New

Last NRC Exam

X (WTSI)

(Note changes or attach parent)
----

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis -"X'--__

10 CFR Part 55 Content: 55.41 -,-,10,-_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

N/A N1A 5.0 5.0 4.0

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra

R 0 0

1 Explain the purpose fo r each procedure in the E-l series . X X
EPE1001

2 Discuss the entry and exit guidance for each procedure in the X X
E-l series .

EPE 1002

3 Discuss the mitigat ing strategy (major actions) of each X X X
procedure in the E-1 series.

EPE1003

4 Discuss the basis for any note, caution or step for each X X X
procedure in the E-1 series.

EPE1 0Q4

5 Given the Foldout page discuss the actions included and the X X X
bas is for these actions.

EPE1005

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to dete rmine
any required action and its basis.

EPE1006

7 Discuss the tim e critica l task(s) associated with the E-1 series X X X
procedures including the time requirements and the basis for
these requirem ents.

EPE1007

OP-MC-EP-E1 FOR TRAINING PURPOSES ONLY

Page 7 of 423

REV. 16



DUKE POWER

Objective #6

Condenser Available Interlock (C-g)

MCGUIRE OPERA TlONS TRAINING

This interlock blocks steam dump to the condenser if vacuum is low or there is
insufficient circu lating water flow. If Pressure switch 1ZMPT5030, located in
condenser Section A, indicates condenser pressure is greater than 20" vacuum
and at least two Circulating Water Pump breakers are closed, C-9 will be satisfied
and permissive light C-g COND AVAILABLE TO STEAM DUMP will be illumina ted.

Obj ective #6

Loss of Load Interlock (C-7A)

Turb ine load is measured by the turbine impulse chamber pressure Channel II
transmitter SMPT5220.

NOTE: In order to meet the single failure criteria. Impulse Pressure
Channel 1 is used to develop the Tref signal used in the Load
Rejection Controller.

Turbine pressure (FIRST STAGE TURB INE PRESSURE II) goes to the plant
computer and to control board indicator . The derivative part of the circuit has the
output proportional to the size of a step change in pressure or to rate of change for
a ramp pressure change. Output is zero for an unchanging pressure signal. The
Condenser arming bistable will actuate on a 10% step or > 5%/min ramp load
decrease . (C7A). C-7A , LOSS OF LOAD INTLK COND DUMP will illuminate.

OP-MC-STM-IDE FOR TRAINING USE ONL Y
Page 27 of73

REV. 28



MNS
EP/1/A/5000/ES-1.2

UNIT I

POST LOCA COOLDOWN AN D DEPRESS URIZATION PAGE NO.
13 of 55

Rev . 11

I ACTION/gXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

After the Low Pressure Steamline Isolation signa l is blocked, maintaini ng stea m
pressure negative rate less than 2 PSIG per second will prevent a Main Steam
Isolation.

11. Initiate NC System cooldown to Cold
Shutdown as follows:

_ a. IF NO in RHR mode, THEN use NO
Sys tem to cooldown while maintai ning
rate in NC T-Colds less than 10Q¢F in
an hour.

_ b. Check "C-g COND AVAILABLE FOR
STEAM DUMP" status light (1SI-18)
LIT .

b. Perform the following:

_ 1) Ensure Ma in Steam Isolation reset.

_ 2) Ensure 8M PORVs reset.

_ 3) Dump steam using intact S/G 8M
PORVs while maintaining cooldown
rate in NC T-Co lds less than 1DO°F
in an hou r.

_ 4) GO TO Step 12.



MNS
EP/1/A/5000/E-3

UNIT I

STEAM GENERATOR TUBE RUPTURE PAGE NO.
14 of 65

Rev. 15

I ACTION/E XPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

• NC pump trip criteria based on subcoolin g does not app ly after sta rting a
control led cooldown.

• After the Low Pressure Steaml ine Isolation signal is blocked, maintain ing
stea m pressure negative rate less than 2 PSIG per second will prevent a Main
Stea m Isolation.

10. Initi ate NC System cooldown as follows:

_ 8 . Determine required core exit
temperature based on lowest ruptured
S/G pressure:

v®0@0®®0®00®0®0®®®®0®®®0~®0®0®000®00®00000000~

~ LOWEST ~ ~

~ RUPTURED s/G PRESSURE ~ CORE EX!T TiCs ~

2= (PSIG) ;:: (oF ) ~

p 000 0 0 000000 0 0000 0 000 0 0 0ffi®®0@0@0®0 0 0 000 0 0 ®00@x
~ GREATER THAN 1099 ~ 520 (519 ACe) ~

~ 1000 - 1099 ~ 508 (507 ACe) ~

~ 900 - 999 ;:: 494 (493 ACe) ~

~ 800 - 899 ~ 480 (479 ACC) ~

~ 700 - 799 ~ 463 ( 462 ACC) ~

~ 600 - 699 ~ 444 (444 ACC) ~

~ 500 - 599 ~ 423 (422 ACC) ~

~ 400 - 499 ~ 396 (395 ACC) ~

~ 300 - 399 ~ 362 (361 ACC) ~

~ 280 - 299 ~ 353 (353 ACC) ~

~@@0®®®®000®®®®@00®®000030000®®®®0®00@@0®®0®®A

b. Check condenser available:

_ . "C-g CO ND AVAILABLE FOR
STEAM DUMP" status light (1S I-18)
LIT

_ . MSIV on intact S/G(s) - OPEN.

_ b. GO TO RNO for Step 10.1.



MNS
EP/1/N 5000/E-3

UNIT 1

STEAM GENERATOR TUBE RUPTURE PAGE NO.
15 of 65

Rev. 15

I ACTI ON /EX PECTED RESPONSE I I RESPONSE NOT OBTAI NED I
10. (Continued)

c. Check S/Gs 1B and 1C - INTACT.

d. Perform the following to place steam
dumps in steam pressure mode:

_ 1) Place "STM PRESS
CONTROLLER- in manual.

_ 2) Adjust "STM PRESS
CONTRO LLER- output to equal
"STEA M DUMP DEMAND" signal.

_ 3) Place "STEAM DUMP SEI.ECT" in
steam pressure mode.

_ e. WHEN "P-12 LO-I.O TAVG" status light
(1SI-18) lit, THEN place steam dumps
in bypass interlock.

c. 1.E. 1B OR 1C S/G is ruptured, THEN do
not continue until steam is isolated to
TD CA pump from ruptured S/G per one
of the following:

_ . Local isolation of SA line (per
Step 4.c)

OR

_ . Tripping TO CA pump stop valve (per
Step 4.c).



MNS
EP/1/N 5000/E-3

UNIT I

STEAM GENERATOR TUBE RUPTU RE PAGE NO .
16 0165

Rev. 15

II ACTION / EXPECTED RESPONSE I RESPONSE NOT OBTAI NED I
10. (Continued)

_ f. Dump stea m from intact S/G(s) to
condense r at maximum rate white
attempting to avo id a Main Steam
Isolation.

f. Perform the following:

_ 1) Ensure at least one Pzr PORV
isolation valve is open.

2) IF VI is lost, OR a Phase B Isolation
has occurred, THEN align Nz to
PORVs by opening:

_. 1NI-4 30A (Emerg N2 From CLA
To 1NC-34A)

_. 1NI-431B (Emerg N2 From CLA
To 1NC-32B & 36B).

_ 3) IF pzr pressure is greate r than
1955 PSIG, THEN depressurize to
1900 PSIG using Pzr PORV.

_ 4) Depress "BLOCK" on Low Pressure
Stea mline Isolation block switches.

_ 5) Maintain NC pressure less than
1955 PSIG.

_ 6) Ensure Main Steam Isolation reset.

_ 7) Ensure 8M PORVs reset.

8) IF any intact SG SM PORV iso lation
valve is closed, AND associated 8 M
PORV is operable, THEN perform
the following:

_ a) Open 8 M PORV isolation
valve(s).

_ b) IF isolation valve will not open,
II:!.EN dispatch operator to open
isolation valve .

(RNO continued on next page)



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

059 A1 .0?

2.5

SRO

Ability 10predictand/ormonitor changes Wi parameters (to preventexceeding design limits) associated withoperatingthe MFW
controls including: Feed Punp speed, irK:Iuding I'lClfffial control speed for ICS

Proposed Question: Common 18

With the Unit at 80% power, which ONE (1) of the following describes the CF Pump
Speed Control response, if the Feedwater Header Pressure transmitter failed high over
10 minutes?

The FWPT speed would:

A. Increase until it tripped on overspeed

B. Decrease, but S/G level would be maintained at programmed level

C. Increase until a P-14 signal is generated

D. Decrease until a La La S/G reactor trip signal is generated

Proposed Answer: D

Explanation (Optional):
A is incorrect butcredible because speed is affected , but this failure is in the opposite direction
B is incorrect butcredible because it ispartially correct. The FAVs would be unable to control
SG level with this failure, however.
C is incorrect but credible because speed is affected, but failure in opposite direction
D is correct. With no action, Feed pressure greater than Steam pressure will carr for the CF
Pump to continue to slowdown

Technical Reference(s): SF-COB Pg 10

CF- IWE, pg 9, 11

Proposed references to be provided to applicants during examination: -'-'N"'o"n"e _

Learning Objective:

NUREG-1 021 , Revision 9

CF-IWE-2



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

----

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis --"X'---__

10 CFR Part 55 Content: 55.41 _4"---_
55.43

Comments:

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 2.0 2.0 0.5

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Main Feedwater Pump Speed X X X
Control System.

2 Describe the input signal for the DP program development X X X
circuitry.

3 Describe the feedwater-to-steam differential pressure (DP) X X X
program values from no load to full load.

4 Describe the signal sources that make up "Actual DP". X X X

5 Describe the sequence of events that occurs when the Main X X X
Feedwater Pump Speed Control System responds to an
increase or decrease in plant power level.

6 Describe the three modes of operation of the control system, X X
including system inputs utilized for each mode.

1 Describe how flow balancing is accomplished in AUTO, X X
including the use of the BIAS signal.

8 State the five major inputs to the control system. X X

9 Describe the Exlar governor valve actuators. X X

10 Describe the three major components (OCS, SPC, LEC) of X X
the control system.

OP-MC-CF- IWE FOR TRAINING PURPOSES ONL Y

Page 5 of 47

REY.15



DUKE POWER

1.0 INTRODUCTION

1.1 Purpose

Objective # 1

MCGUIRE OPERATlONS TRAINING

Reterence Fig. 7.1. The purpose or the Feedwater Pump Speed Control System Is to
provide a variable speed demand signa l to the main feedwater pump turbines which is
programmed to maintain the Feedwater Regulating (Flow Control) Valves in their
optimum throttling position. The system also operates the Feedwater Pumps in
conjunction with the Feedwater Control Valves to maintain steam generator water level
with maximum efficiency.

1.2 General Description

The Steam Generator Level Control System computes a desired level that is based on
reacta power. To maintain this desired level, a control signal is developed. The signal
functions to position the Feedwater Regulating Valves, and thus control feed flow, for
each of the steam generators. The Main Feed Pump Speed Control System is
designed to complement the operation of the Wate r Level Control system. It computes
a desi red pump speed that is based on auctioneered HI NC delta T (reactor power).
This signal functions to regulate the stea m flow to the main feed pump turbin es,
controlling their speed. Variation of pump speed in this fashion results in:

• Reduced erosion of feedwater regulating valve flow control surfaces.

• Improved feed regulating valve flow control (throttling) characteristics .

Variable speed main feed pumps are favored because they are more economical in
large plants. There is less lost energy when the speed is matched with the desired
Differential Pressure (Delta P or DP).

Steam header pressure is compared to feed pump discharge pressure generating an
Actual DP signal. The DP signal is compared to a programmed setpoint determined
from auctioneered HI NC delta T (reactor power) and generates the speed demand
signal. Corrections may be added for flow imbalance between the pumps.

2.0 COMPONENT DESCRIPTION

2.1 General Operation

I Objective # 6 I
The system utilizes three basic control loops to contro l the feedpump. The feedwater
loop, the gove rnor loop, and actuator loop. These loops and their relationship are
shown on drawing 4.1. Each of these loops is a proportional plus integral contol loop
(P+/). Basically these are cascading control loops in that the feedwater control loop
output is the input to the governor loop and the output of the gove rnor loop is the input
to the actuator loop . This assumes that the controls are in auto. The input for the
feedwater loop is the feedwater demand signal which is the programmed delta P for the
power level of the reactor as sensed by auctioneered hi NC loop delta T.

Op·MC·CF·/WE FOR TRAINING PURPOSES ONL Y
Page 9 of 47

REV. 15



OUKEPOWER MCGUIRE OPERATlONS TRAINING

The final output of the actuato r loop goes to the actuator positioners ( LP and HP ) to
drive the governor valves ( LP and HP ) to the desired position.

There are three control modes that can be selected by the operator: Auto , Man Speed
and Man DVP Direct Valve Position ).

Objective # 2,6

In Auto, the system will utilize auctioneered hi NC loop delta T to determine the desired
delta P between the feedwater system header pressure and steam header pressure .
I Objective # 3 I
There is an " AMSAC Avoidance " section of the delta P curve. This is shown on
drawing 7.3. The purpose of this change is to have a lower delta P at approx 30%
power to approx 70% power in order for the main feedwater regulating valves to be
further open at about 40% power to avoid the 25% valve position that can trigger the
AMSAC circuit.
I Objective # 7 I

In auto it is also possible to have the feedpumps carry unequal loads by utilizing the
bias circuitry for the control system. This allows the operator to ente r a " bias " value of
up to 3.5 % thru the A feedpump OCS. This allows up to 7% difference in feedwater
demand between the two pumps since a " negative value " bias of the same value is
sentto the B feedpump. Therefore if a 2% bias is selected thru the A feedpump OCS
then a +2% boast isgiven to the A feedwater demand and a -2% decrease is sentto
the B feedwater demand for a 4 % difference in demand signals. If both pumps are in
AUTO, then a flow matching circuit is in operation. This circuit will altempt to give a
"boost" to their respective pumps feedwater module (auto circuit) output in order to
bring suction flows together. This circuit has a ramp limiter in order to prevent sudden
changes due to suction flow mismatches. This circuit is only act ive if both pumps are in
auto.

In Auto, several conditions will cause a " Reject to Manual ", A loss of both speed
channels used by the governor control loop, referred to as a and ~ , will cause control to
revert to Man DVP. Ordinarily either channel may be used but a loss of both denies the
governor loop feedback on speed. If a failure of the actual delta P is sensed, control
will revert to Man Speed. Failure of the actual delta P can be sensed as a sudden rate
of change, referred to as slew rate, or above hi and 10 limits. On a feedpump trip,
control will revert to Man DVP.
I Objective # 6 I
In Man Speed control, a speed demand is manually input into the governor control loop
by the operator at the OCS. The operator controls the feedpump speed in order to
cont rol feedwater header pressure and/or flow manually. While in Man Speed control,
the operator can change the speed selt ing in one of two ways: Jog or Ramp. In Jog
the speed setpoint is changed by depressing the increase or decrease pushbultons on
the OCS and the system will respond to each increase or decrease of the speed
setpoint. In Ramp, the operator will set a "Target" speed setpo int and when desired,
press the "GO" pushbutton to have the control systern go to the new speed setpoint at a
specified acceleration rate.

OP-MC-CF-IWE FOR TRAINING PURPOSES ONL Y

Page 11 of 47

REV. 15



DUKE POWER MCGUIRE OPERATIONS TRAINING

3.2 Abnormal Operation

3.2.1 Demonstration of CF Pump Speed Control System to Input Failu res

INSTRUCTOR

1) Divide the trainees into two teams.

2) The teams will alternate after each failure.

3) Each team will diagnosis a failure.

A CF Header Pressure Transmitter Fails to 1000PSIG

RESET to IC-37 MOL, 75% power, Equilibrium Xe.
Train B in operation

Simulator to RUN

INSTRUCTOR

1) Using the simulator poster 7.1 Feedwater Pump Speed Control, assist the team in
predicting the effect CF header pressure transmitter failing low will have on the CF
Pump Speed Control System.

2) Then have the team describe how the plant will be effected by the CF Pump Speed
Control System's response to the failure.

INSERT XMT - CF033, PCF-5140 CF Header Pressure
Severity level =1000, Ramp decreases to 1000 psig (also drives
Time =60, Delay time =10, CF Header Pressure meter on

lMC-IO)

3) Point out the following as the event occurs:

• CF header pressure meter on 1MC-! adecreases to 1000 PSIG

• Both CF Pumps discharge pressures and speed increasing

• S/G CF Control Valves throttling towards the close direction

• Annunc iator "CF PUMP DISCHARGE HI PRESS" on l ADS, A4

• "A" and "B" CF pumps trip on high discharge pressure

• "A" and "B" CF PUMPS TRIPPED annunciators on l AD5, E5 and F5

• Annunciator "LOSS OF ALL CF PUMPS TURB TRIP" on IAD1, B5

• First out Annunciator "TURB TRIP CAUSES RX TRIP" on 1FO-I , F5

After reactor
trips

OP-MC-SF-C08

FREEZE the Simulator

FOR TRAINING PURPOSES ONL Y

Page 10 of 20

REV. IS



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KiA #

Importance Rating

RO

2

1

059 A3.02

2.9

SRO

Ability to monitor automaticoperation of the MFW. including: Proqrarnmed levels of the SlG

Proposed Question:

Given the following:

Common 19

• Reactor power is 40% during a load increase to 100%.
• All system controls are in their normal alignments.

Which ONE (1) of the following describes the input to SG level program and the SG
level that the CF system is currentiy maintaining?

A. Average of 4 Power Rang e NI inputs; 49%

B. Auc tioneered High Power Range input; 49%

C. Average of 4 Power Range NI inputs; 55%

D. Auctioneered High Power Range input; 55%

Proposed Answer: B

Explanation (Optional):
A is incorrect. Average is not the input. Power is correct.
S is correct. Program level is ramped from 39% to 65% over 0·100% power. At 40% power,
program level will be at about 49% level

C incorrect. High power is the input, and 55% is too high. Level is credible because it
represents 65% (100% power program level) minus 10% instead of 39% (0% power program
level) plus 10%
D incorrect. Input is correct but level is incorrect for same reason as C

CF - IFE, pg 19,21Technical Reference(s): (Attach if not previouslyprovided)------- - -

Proposed references to be provided to applicantsduring examination: --"N"'o"n"e _

NUREG-1021, Revision 9



ES-401

Learning Objective:

Sample Written Examination
Question Worksheet

CF-IFE-6

Form ES-401 -5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Notechanges or attach parent)--- -
x

Question Cognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis _X'"'--_ _

10 CFR Part 55 Content: 55.41 _4,,-_
55.43

Comments:

NUREG-l021, Revision 9



OUKEPOWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

NA 2 2 2 2

OBJECTIVES

N N t, t, t,

OBJECTIVE
t, t, P P 0
0 0 R S R

R 0 0

1. State the purpose of the S /G Level Control System. X X X

2. Draw the S/G Level Control System per training handout MC- X X X
CF-IFE-5.

3. Draw the S/G Level Program per training handout MC-CF- X X X
IFE-4and label all axis.

4. Explain the phenomenon of S/G level shrink and swell. X X X

5. Explain the reasons for S/G minimum and maximum water X X X X
levels, Including how this relates to S/G programmed level.

6. Discuss the input signals to the S/G level error, FF-SF X X X X
mismatch, and the Nuclear Power contro ll ing circuit,

7. Describe the operation of the valves controlled by S/G Level X X X X
Control System.

8. Evaluate plant parameters and status indicators to determine X X X
any abnormal system conditions that may exist.

9. Describe the protection (signals and setpoints) assoc iated X X X X
with S/G level. (logic not required)

10. Describe the controls and indications assoc iated with the S/G X X X X
Level Control System.

11. For any S/G Level Control System input signal failu re, X X X
determine the effect and evaluate operator action to be taken.

OP-MC-CF-IFE FOR TRAINING PURPOSES ONL y
Page 5 of 49

REV. 20



DUKE POWER

2.2. Steam Generator Level Error

MCGUIRE OPERA TIONS TRAINING

2.2.1. Purpose is to provide a level error signal based upon the difference between
program level (based upon nuclear power) and actual level.

Objective #6 & #10 I
2.2.2 . Program Level

The programmed Level Setpoint is calculated for each steam generator as a function of
nuclear power (Refer to Figure 2, Nuclear Power High Select Circuit, below). The
nuclear power signal is derived from the Nuclear Instrumentation System power range
channels. Channels N-41/43 (auctioneered high) provide S/G A&D program and
Channels N-42144 (auctioneered high) provide S/G B&C program. This is provided the
'PR TO SG PROGRAM LEVEL CHANNEL DEFEAT' select switch is in the 'NORMAL'
position. If the need arises, Channels N-41/43 can feed all four S/G level programs, by
going to the 'Defeat 42-44' position , or Channels N-42144 can feed all four S/G
programs by going to the 'Defeat 41-43' position.

S /G LEVEL CONTROL
HIGH SELECT LOGIC

>-_-"C!:.f'CONTROL 'A'

NI-41
HIGH

K1,
CF CONTROL '0'

SELECT
NI-43

Kl b K2b

NI-42 K2,
HIGH CF CONTROL '8 '
SELECT

NI-44

>-_.oEJCONTROL 'C'

NORMAL

O"EA1~O"'A'
""~"u

FIGURE 2, NUCLEAR POWER HIGH SELECT CIRCUIT (MC-CF -IFE-2) 3/31/95

OP-MC·CF-/FE FOR TRAINING PURPOSES ONL Y
Page 190f 51

REV. 19



DUKE POWER MCGUIRE OPERA TlONS TRAINING

The programmed level setpoint is recorded on a 3 pen recorder along with the two WR
levels for the two S /Gs that the setpoint is app licable to , For examp le, one recorder
would have 'A' & '0 ' WR levels and the programmed level setpoi nt used for 'A' & '0 '
S/G. The programmed level setpoint, as a function of nuclear power, is shown below on
Figure 3, S /G Level Program,

HI HI SlG LEVEL (P-14)

± 5% LEVEL DEVIATION

65% - PROGRAM LEVEL

%SfG
lEVEL

39% -----

----

32% _.... ..... ... .. .... ... . .... .. .. ..... ...•....... .. ...... .. .•. .... .. .. ... .. .. . .... . ..... .... ... ... .1 - LO LEVELALARM,,,,,,
17% I _LO LO LEVEL RX TRIP

0%

% NUCLEAR
POWER

100%

,..""..-,....-=-"FIGURE 3, S /G LEVEL PROGRAM (MC·CF.IFE-4) 8/18/97
Objective #3
Objective #9

The logic for a S/G 10-10 level reactor trip is 2/4 channels on 1/4 S /G's , The S /G LO-LO
Level Reactor Trip Setpoint is 16.7% from 0 -100% power. The same setpoint for the
10-10 level trip also generates annunciator 'S/G A (B,G,O) LO-LO LEVEL ALERT' on any
one channel. If S/G level is less than the Lo Level Alarm of 31.7%, annunciator 'S/G A
(B,G,O) LO LEVEL ALERT' will alarm on anyone of two channels (cha nnels 3 & 4 are
the two channels that feed this alarm),

OP-MC-CF-IFE FOR TRAINING PURPO SES ONL Y
Page 21 of 51

REV. 19



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

061 G2.1.32

2.4

SRO

Conduct of Operations: Abilityto explain and apply allsystem limits and precautions.

Proposed Question:

Given the following:

Common 20

• Unit 1 is performing a plant heatup .
• NC Temperature is 425 degrees F.

• NC pressure is 920 psig.

Which ONE (1) of the following describes the MINIMUM CA pump(s) required for this
condition?

A. One Motor Driven Pump only

B. The Turbine Driven Pump oniy

C. Two Motor Driven Pumps

D. Two Motor Driven Pumps and the Turbin e Driven Pump.

Proposed Answer: 0

Explanation (Optional):
A. Incorrect. One motor driven pump required in Mode 4 if SGs being used for heat removal,
per note in CA procedure.
B. Incorrect. Credible because applicant can reasonably believe the requirement for CA Pump
operability is one pump. (TO or MO)
C. Incorrect. Credible because the applicant can reasonably believe that the requirement for
CA operability is MD pumps.
D. Correct. In Modes 1, 2, 3, all 3 pumps are required

NUREG-1021 , Revision 9



ES-401

Technical Reference(s):

Sample Written Examination
Question Worksheet

TS 3.7.5

CF-CA. pg 39

Form ES-401-5

(Attach if notpreviously provided)

Proposed references to be provided to applicants during examination: --"N"'o"-n"'e'-- _

Learning Objective:

Question Source:

Question History:

CF-CA -14

Bank #

Modified Bank #

New

Last NRC Exam

x

(As available)

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge --"X'--__

Comprehension or Analysis

10 CFR Part 55 Content: 55.4 1 10

55.43 -'2=-----_

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

13 Concerning CA Pump Discharge Check Valve leakage: X X X X X

• Describe how the operator determines jf the check valves
are leaking.

• Describe the significance of leakage through the CA pump
Discharge check valves.

• Describe the action to be taken if leakage is identified
through the CA pump Discharge check valves.

14 Given a Limit and/or Precaution associated with an operating X X X X X
procedure, discuss its basis and applicability.

15 Concerning the Technical Specifications reiated to the CA
System;

• Given the LCO title, state the LCO (including any COLR X X X
values) and applicability.

• For any Le Os that have action required within one hour, X X X
state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech Spec LCOs is(are) not met and any
action(s) required within one hour.

• Given a set of plant parameters or system conditions and X X X
the appropriate Tech Specs, determine required action(s).

• Discuss the basis for a given Tech Spec LCO or Safety X •
Limit.

• SRO Only

OP-MC-CF-CA FOR TRAINING PURPOSES ONL Y

Page 9 of 89

REV. 39



DUKE POWER MCGUIRE OPERATlONS TRAINING

I Objective # 14

3.1.1 Limits and Precautions

• CA System operability requires CA Storage Tank temperature 40· F 
130· F.

• Makeup flow to CACST should be limited to less than 50 gpm and
aligned from only one unit.

• TO CA Pump required to be operable per ITS 3.7.5 prior to entry into
Mode 3.

• IF in Mode 4 with S/Gs being relied upon for heat removal , one Motor
Driven CA Pump is required to be available.

3.2 Abnormal and Emergency Operation

The CA system will provide water to the steam generators in order to maintain a heat
sink during certain accident conditions. The CA Motor Driven pumps start on steam
generator low-low level, trip of both main feedwater pumps, AMSAC signal , safety
injection, and a blackout signal. The CA Turbine Driven pump starts on low-low
level in two steam generators, and a blackout (greater than 8 seconds). The
Turbine Driven CA pump will also start on SSF steam generator wide range low
low level.

3.2.1 Sequencer Operation during Blackout and Safety Injection

I Objective # 4 I
If a Blackout occurs followed by a Safety Injection, the Sequencer will reset the start
signal to the Turbine Driven CA Pump. The pump will continue to ru n with the start
signal removed since the pump must be manually reset after auto-start.

If the Safety Injection occurs first or co incident with the Blackout, the
Turbine Driven pump will NOT start. This only affects the Blackout start
signal and not the 214 Low-Low SG Level Auto start signal or SSF wide
range Low-Low SG Level start signal.

3.2.2 Modulating Control Valve Reset

I Objective # 4 I
The modulating control valve circuitry controls the solenoids supplying air to selected
safety related control valves. These control valves are normally controlled by other
non-safety controllers and instrumentation. In order to prevent these non-safety
controls from causing the control valves to assume an improper position after a safety
event, these safely related solenoid valves will vent air off the control valve to cause it
to assume its "safe" position. These solenoid valves de-enerqize upon receipt of any
auto-start signal.

Op·MC·CF·CA FOR TRAINING PURPOSES ONt Y
Page 39 of 89

REV. 39



AFWSystem
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5 Three AFW trains shall be OPERABLE.

------ ------------------NOTE----- --- ------- - ----------------
Only one AFW train, which includes a motor driven pump, is required to be
OPERABLE in MODE 4.

APPLICABILITY: MODES 1. 2. and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS
------- ---- ---------NOTE------------------- ----------------------
LCO 3.0.4.b is not applicable when entering MODE 1.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to A.1 Restore steam supply to 7 days
turbine driven AFW OPERABLE status.
pump inoperable. AND

10 days from
discovery of
failure to
meet the LCO

B. One AFW train B.1 Restore AFW train to 72 hours
inoperable in MODE 1, 2 OPERABLE status.
or 3 for reasons other AND
than Condition A.

10 days from
discovery of
failure to
meet the LCO

(continued)

McGuire Units 1 and 2 3.7.5-1 Amendment Nos. 221/203



AFW System
3.7.5

ACTIONS (cont inued)

CONDITIO N REQU IRED ACTION COMPLETION TIME

C. Required Action and c .i Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met.

C.2 Be in MODE 4. 12 hours
OR

Two AFW trains
inoperable in MODE 1,
2, or 3.

D. Three AFW trains 0 .1 ------NOTE- - - ---
inoperable in MODE 1, LCO 3.0.3 and all other
2,or3. LCO Required Actions

requiring MODE changes
are suspended until
one AFW train is restored
to OPERABLE status.
---------_._----

Initiate action to restore Immediately
one AFW train to
OP ERABLE status.

E. Requ ired AFW train E.1 Initiate action to restore Immediately
inoperable in MOD E 4. AFW train to OPERABLE

status.

McGuire Uni ts 1 and 2 3.7.5-2 Amendment Nos. 184/166



AFW System
3.7.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.7.5.1 ------ --- - -- ------- ----NOTE------------ -
Not applicable to automatic valves when THERMAL
POWER is ~ 10% RTP.

FREQUENCY

Verify each AFW manual, power operated, and automatic 31 days
valve in each water flow path, and in both steam supply
flow paths to the steam turbine driven pump, that is not
locked, sealed, or otherwise secu red in position, is in the
correct position.

SR 3.7.5.2 -------- ------------- -- -NOTE------------ -----
Not required to be performed for the turbine driven AFW
pump until 24 hours after 2: 900 psig in the steam
generator.

Verify the deve loped head of each AFW pump at the flow
test point is greater than or equal to the required
developed head.

SR 3.7.5.3 ------ ---- -- - ---- -- - -NOTE--- - --- -·-- - ·--
Not applicable in MODE 4 when steam generator is relied
upon for heat removal.

Verify each AFW automatic valve that is not locked,
sealed, or otherwise secured in position, actuates to the
correct position on an actual or simulated actuation
signal.

In accordance
with the lnservice
Testing Program

18 months

(continued)

McGuire Units 1 and 2 3.7.5-3 Amendment Nos. 184/166



AFWSystem
3.7.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.7.5.4 -------- ----- -- - ---NOTE-- ------ - - - -------- -

1. Not required to be performed for the turbine
driven AFW pump until 24 hours after 2: 900 psig
in the steam generator.

2. Not applicable in MODE 4 when steam generator
is relied upon for heat removal.

Verifyeach AFW pump starts automatically on an actual
or simulated actuation signal.

FREQUENCY

18 months

McGuire Units 1 and 2 3.7.5-4 Ame ndment Nos. 184/166



Definitions
1.1

Table 1.1-1 (page 1 of 1)
MODES

AVERAGE
REACTIVITY % RATED REACTOR COOLA NT
CONDITION THERMAL TEM PERATURE

MODE TITLE (k.H) pOWER(a) (O F)

1 Power Operation :: 0.99 > 5 NA

2 Startup :: 0.99 :; 5 NA

3 Hot Standby <0.99 NA :: 350

4 Hot Shuldown(b) < 0.99 NA 350 > T", > 200

5 Cold Shuldown(b) c 0.99 NA :;200

6 Refuelin9(c) NA NA NA

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

(c) One or more reactor vessel head closure bolts less than fully tensioned.

McGuire Units 1 and 2 1.1-7 Amendment Nos. 194/175



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -S

Examination Outline Cross-reference: Level

TIer #

Group #

KIA #

Importance Rating

RO

2

1

061 K6_02

2.6

SRO

Knowledge of the effectof a lossOf malfunction of the following will have on the AFW componoots: Pl,ITlps

Proposed Question: Common 21

Given the following on Unit 2:

• A reactortrip from 100% powerhas occurred.
• The TD CA Pump tripped on overspeed upon starting.

• Bus 1ETA locked out.

Assuming NO action has been taken, which ONE (1) of the following describes the
status of the CA system?

CA is being supplied to...

A. A and B SGs at up to 450 gpm

B. C and D SGs at up to 450 gpm.

C. A and B SGs at up to 900 gpm.

D. C and D SGs at up to 900 gpm_

Proposed Answer: B

Explanation (Optional):
A is incorrect. A and B SGs are supplied by "A" MD CA Pump, which is not running if 1ETA is
dead
B is correct.
C is incorrect. Wrong SGs and 900 gpm is capacity of TO CA Pump
o is incorrect. Correct SGs, but wrong capacity

Technical Reference(s): CF-CA, pg 13 (Attach if not previously provided)
- - -'-'-''-------

NUREG-1 021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --"N"'o"n"e _

Learning Objective: CF-CA-4,7,8

x
--,-, (Note changes or attach parent)

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive l evel: Memory or Fundamental Knowledge

Comprehension or Analysis _X'-'--__

10 CFR Part 55 Content: 55.41 _4"---_

55.43

Comments:

NUREG-1 021 , Revision 9



DUKEPDWER MCGUIRE DPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

3.0 2.0 3.0 3.0 1.5

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the CA System. X X X X

2 Sketch the system drawing (Fig. 7.1) including all major X X X X
components and valves, show all tie-ins to associated
systems.

3 Describe all CA suction supply sources, including venting X X X X
requirements and actions.

4 Discuss the auto-start of the motor driven and turbine driven X X X X X
auxiliary feedwater pumps, including concurrent BO/Ss
signals and BO followed by Ss.

5 Describe the CA pump minimum flow and pump runout X X X X
protection.

6 Describe the function of the Auto Start Defeat Switches; X X X X X
include permissives.

7 Describe the power supplies and steam supplies for the CA X X X X
pumps.

8 State the flow rates of the CA pumps. X X X X

9 Describe the sources of make-up to the Auxiliary Feedwater X X X X X
Storage Tank, include destination of overflow from the
Auxiliary Feedwater Storage Tank.

10 Describe the interlock between fhe CA motor driven pump X X X X X
and the associated train RN pump. Include why the interlock
is required.

11 Describe the interlock between the CA pump suction pressure X X X X X
and the RN assured makeup valves.

12 Describe the interlock between the RN assured makeup X X X X X
valves (CA-15, CA-18) and the DG Hx Inlet Valve. Include
why the interlock is required.

DP-MC-CF-CA FOR TRAINING PURPOSES ONL Y

Page 7 of 89

REV. 39



DUKE POWER

1.0 INTRODUCTION

1.1 Purpose

Objective # 1

MCGUIRE OPERA TIONS TRAINING

The auxiliary feedwater system is provided as a backup for the main feedwater system.
It is designed as a means to dissipate heat from the Reactor Coolant System
wh en normal systems are not available. The auxiliary feedwater system may also
be used in normal plant startup and shutdown, as main feedwater, when the flow
is less than 3% maximum design feedwater flow.

1.2 General Description

Objective # 2

Refer to Figure 7.1,7.2,7.3,7.13. The CA system assures required feedwaler flow to
the steam generators for reactor coolant thermal energy dissipation when the CF
system is not available through loss of power or other malfunctions. The CA system is
required to operate until normal feedwater flow is restored or until the reactor coolant
temperature is lowered to the point where the NO system can be utilized. The CA
system is designed to start automatically for any event requiring emergency feedwater.
Since the CA system is the only source of makeup water to the steam generators for
reactor coolant heat removal when the main feedwater system becomes inoperable, it
has been designed with redundancy and diversity. The CA system contains two motor
driven pumps and one steam turbine driven pump for each unit.

2.0 COMPONENT DESCRIPTION

2.1 Motor Driven CA Pumps

I Objective # 4, 7, 8 I
The motor driven CA pumps are powered from essential power, ETA (pump A)
and ETB (pump B). Each motor driven pump has a design flow rate of 450 gpm
and is capable of supplying two steam generators. CA pump uAn supplies steam
generators uAn and "B" while CA pump "B" supplies steam generators ~C" and "D."

Refer to Figure 7.12. The auto-start signals for the CA Motor Driven pumps are:

• 2/4 detectors low-low level in anyone SG (17%)

• Trip of both Main Feedwater pumps

• AMSAC

• Both Feedwater pumps tripped

• Loss of flow to 3/4 SGs

• 5s signal

• Blackout signal

FOR TRAINING PURPOSES ONL Y

Page 13 of 89

REV. 39



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

062 K2.01

3.3

SRO

Knowledge of bus power supplies to thefollowing: Majorsystem loads

Proposed Question: Common 22

Unit 1 is shutdown in mode 3 with the following alignment of NCPs:

• All NCPs are running and powered from theirnormal sources
• Buses TA and TC are running off bus-line 1A
• Buses TB and TD are running off bus-line 1B

Which ONE (1) of the following sequences describes status of the B NCP pump and bus
TB when:

1. Power is lost to the normal 6900 V supply to bus TB (1ATB) due to a generator
switchyard protective lockout.

2. Power is restored to 1ATB after the fault has been cleared.

A. 1.) NCP B continues to run as bus TB automatically fast transfers to the alternate
power supply.

2.) NCP B continues to run and bus TB automatically fast transfers back the normal
power supply.

B. 1.) NCP B continues to run as bus TB automatically fast transfers to the alternate
power supply.

2.) Bus TB does not automatically shift back to its normal supply.

C. 1.) NCP B trips and bus TB automatically slow transfers to its alternate power
supply.

2.) Bus TB does not automatically shift back to its normal power supply.

D. 1.) NCP B continues to run as bus TB automatically slow transfers to the alternate
power supply.

2.) NCP B trips and bus TB automatically slow transfers back to the normal power
supply.

NUREG-1 021 , Revision 9



ES-401 Sample Written Exam ination
Question Worksheet

Form ES-401-5

Proposed Answer: B

Explanation (Optional):
A. Incorrect because the bus will not transfer back to normal supply
B. Correct.
C. Incorrect because bus will not slow transfe r. Fast transfer occurs. Second half of sta tement
is cor rect.
D incorrect because fast transfer will occur to alternate and there is no transfer back to normal

Technical Reference(s): EL-EP , pg 63 , 65 , 69

Proposed references to be provided to applicants durin g examin ation : -'-'N"o"n"e _

Learnin g Objective: EL-EP, objective 24

Question Source :

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

X(ELEPN07)

(Note changes or attach parent)
----

•

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X,,-__

10 CF R Part 55 Content: 55.41 _7,--_

55.43

Comments:

NUREG-l 021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

N N L L L

L L P P 0

OBJECTIVE 0 0 R S R
R 0 0

12 List the normal operating voltages at both the low and high X X X X X
side of the Main Step-Up Transformers (Unit 1 and 2).

13 Describe the "primary" and the "secondary" use for the Main X X X X X
Step-Up Transformers.

14 List the Auxiliary Transformers, for each unit, and their normal X X X X X
operating voltages at both the low and high sides.

15 Describe the design loads each Auxiliary Transformer is sized X X X X X
to carry.

16 List the three components that make up the Main Gene rator X X X X X
Circuit.

17 Explain the advantage(s) of using Generator Breakers. X X X X X

18 Describe the six steps of electricity production from the PMG X X X X X
to the Generator Output.

19 State the purpose for both the 6900 Vand 13.8 KV power X X X X X
systems.

20 List the normal and alternate power supplies to the 6900 V X X X X X
buses.

21 Describe the Kirk-Key Interlock assoc iated with the 6900 V X X X X X
feeder breakers to SATA (SATB) and slate the purpose of
this Kirk-Key arrangement.

22 List the normal and alternate power supplies to Auxiliary X X X X X
Transformers SATA and SATB.

23 State the two reasons for providing Safety Breakers on the X X X X X
Reactor Coolant Pumps.

24 Describe the Automatic Fast Bus Transfer feature associated X X X X X
with the 6900 V switchgear.

25 Describe the Automatic Slow Bus Transfer feature associated X X X X X
with the 6900 V switchgea r

OP-MC-EL-EP FOR TRAINING PURP OSES ONL Y
Page 11 of 199

REV. 39



DUKE POWER

Objective # 23

MCGUIRE OPERA TlONS TRAINING

Each reactor coola nt pump has two supply breakers, a 6900V breaker and a Safety
Breaker located in the Auxiliary Building.

The initial 6900 V power sources for the reactor coolant pumps 1(2) TA , 1(2) TB, 1(2)
TC, and 1(2) TD feed the Reactor Coolant Pump Safety Breakers located within the
Auxiliary Building. These Safely Breakers are utilized to provide:

1. Redundant fault and overload protection for the feeders entering
containment.

2. A QA Condition 1 disconnecting device for each NC pump. The
Safety Breaker starts/stops the Reactor Coolant Pump.

Interlocks require that at least three of the four 6.9 KV NC Pump Breakers be closed
before anyone of the four Safety Breakers can be closed. This ensures that the
interlock is defeated which will open all four Safety Breakers if 2/4 6.9 KV Busses lose
power. If 2/46.9 KV Busses lose power, a signal is sent to all four Safety Breakers to
open. This releases the electrical lock that the power system has on the remaining
Safety Breakers so the NC Pumps associated with them can use the stored energy in
their fly wheels to insure NC System flow continues through the Reactor Core following
a loss of power to the pumps.

The 6900 KV switchgear constitutes a part of each units preferred power source to the
4160 V switchgear.

A fault condition within Relay Protection Zones A or B will require total clearing of the
faulted zone.

This will include the normal supply breaker for the two switchgear assemblies .

Each 6900 V switchgear assembly has an automatic transfer scheme that will
automatically transfer power from the normal source to the alternate source, provided
the alternate source is available.

This automatic transfer will occu r whenever the normal incoming breaker is tripped by a
generator-switchyard protective lockout (86A11A, 86A11B, 86B/1A, 86B/1B, 86TIAl1A,
86TTAl1B, 86TTB/1A, or 86TTB/1B).

Automatic fast bus transfer circuit ry wi ll permit a rapid transfer, within an eight cyc le
dead time. The reactor coolant pump s, which are energized from the 6900 V
switchgear assemblies, are designed to withstand the over-voltage which may be
generated during such an automatic transfer. The possible ove r voltage incurred will
not cause a seizure of the NCP motor, which would result in a rapid loss of reactor
coolant flow. If the transformer power supplies are initially out of sync, or if one or both
affected buses NCP's are off, the automatic transfer initiated will be of the time-delayed
type to allow the residual bus voltage to decay to an acceptab le level.

OP-MC·EL·EP FOR TRAINING PURPOSES ONLY
Page 63 of 188

REV. 38



DUKE POWER MCGUIRE OPERATlONS TRAINING

An Automatic Fast Bus Transfer will operate in 8 cycles if the following
conditions are met:

1. The (AUTO/MANUAl) Mode select switches on the main control
board in the control must be in AUTO

2. The Normal and Standby sources are in synchronization.
(Synchronism is determined automatically in the transfer circuit by
the position of breaker's auxiliary contacts. These contacts reflect
the position of the unit generatorlswitchyard circuit breakers.)

2. The Reactor Coolant Pumps on the two affected switchgear are both
operating.

An Automatic Fast Bus Transfer of power will then take place transferring power
from one electrical zone to the other (ex., zone 1A to zone 1B)

NOTE: If a fast bus transfer is to be performed on TA andlor TC (Zone A) then
NCP's A and C must be running. Similarly, for a fast bus transfer on
TB andlor TD (Zone B), NCP's Band D must be running.

OP-MC-EL-EP FOR TRAINJNG PURPOSES ONL Y
Page 65 of 188

REV. 38



DUKEPDWER

Objective # 26

MCGUIRE OPERA nONS TRAINING

Normal bus transfer between the two 6900 V sources is initiated at the disc retion of the
contro l board operator. Thi s type of tran sfer is a Manual Hot Bus Transfer (commonly
referred to as a Live Bus Transfer). Thi s type transfer a llows the operator to transfer to
the alternate supply without interrupting power to the switchgear loads. Thi s transfer
scheme is set up such that, when the alte rnate power source breaker is clos ed, the
normal power source breaker automatically opens within 1/4 second.

A Manual Hot Bus Transfer (Live Bus Transfer) can only take place when:

1) Both power sources are ava ilable.

2) Both power sources are in-synchronization.

3) Automatic I Manual Mode Selector Switch(es), located on the Main Control
Board (1MC-11) within the Control Room, must be in MANUAL.

If any of the 6900 V buses are completely de-energized (both the normal and standby
breakers open), the bus can be energized by selecting manu al for the normal or
alternate breaker and then depressing the close push-button to energize the bus.
Energization will occur as long 85 there are no lockouts, in effect , preventing breaker
operation.

FOR TRAINING PURPOSES ONL Y
Page 69 of 188

REV. 38



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -S

Examination O utline Cross-reference: Level

Tier #

Group #

KiA #

Importance Rating

RO
2

1

063 A3.01

2.7

SRO

Ability to monitor automatic operation of the deelectrical system, including: Meters, annunciators, dials, recorders, and indicating
lights

Proposed Question: Common 23

Given the following conditions on Unit 1:

• The unit is at 100% power.
• The following annunciator is received in the Control Room:

o BATT EVCA GROUND

Which ONE (1) of the following describes the indication available if the ground is on the
positive leg of battery EVCA, and the resulting operation of the DC Bus?

A. Ground indication light on the back of the Main Control Board will be brightly lit.
Equipment malfunctions are NOT expected with a ground on one side.

B. Ground indication light on the Main Control Board will be brightly lit. Equipment
malfunctions are expected with a ground on either the positive OR negative
terminal.

C. Ground indication light on the back of the Main Control Board will be
extinguished. Equipment malfunctions are NOT expected with a ground on one
side.

D. Ground indication light on the back of the Main Control Board will be
extinguished. Equipment malfunctions are expected with a ground on either the
positive OR negative terminal.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional) :
A is co rrect. Annunciator indicates that light on back of Mea will be brightly lit. Design of DC
Bus is to operate on 1 but not both legs with a ground
B incorrect. Designed to ope rate with a ground on 1 terminal, but credible because a ground is
not desirable on any pa rt of the system
C incorrect. Light will be lit. Credible because applicant may assume that light will be out due
to no voltage drop from positive leg to ground, resulting in light going out.

o incorrect. Light will be lit. Credible for same reason as C, and second part credible for same
reason as B

Techn ical Reference(s): l AD1 1-B-3

EL-EP L, pg 47

Proposed references to be provided to applicants during examination: --"N"'o:cn"e _

Learning Objective: EL-EPL-3

x
(Note changes or attach parent)

...,.,-----

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge --"X,-__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _7,-_

55.43

Comments:

NUREG-l021, Revision 9



DUKE PDWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

3.0 3.0 2.0 2.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the 125 VDC and 120 VAC Vital X X X X
Instrumentation and Control Power Systems.

2 Draw a simplified composite of the 125 VDC and 120 VAC X X X X
Vital Instrumentation and Control Power Systems as provided
in Training Drawing 7.2, Simpiified 125 VDC and 120 VAC
Vital Instrumentation and Control Power Drawing.

3 Provide a general description of the 125 VDC Vital X X X X
Instrumentation and Control Power System.

4 List the typical loads powered from the 125 VDC Vital X X X X
Instrumentation and Control Power System Distribution
Centers.

5 Provide a general description of the 120 VAC Vital X X X X
Instrumentation and Control Power System.

6 List the typica l loads powered from the 120 VAC Vital X X X X
Instrumentation and Controi Power System Power
Panelboards.

7 Describe the basis for the sizing (loading) of the battery X X X X
charger associated with the 125 VDC Vila l lnstrumentation
and Control Power System.

8 Discuss the normal loading demands associated with the 125 X X X X
VDC Battery Chargers for the Vital Instrumentation and
Control Power System.

9 Describe any of the Kirk-Key Interlocks associated with the X X X X X
125 VDC Vital Instrumentation and Control Power System
and state the purpose of the Kirk-Key arrangement.

10 Explain how the Standby Battery Charger is used during an X X X X X
equalizing charge of a 125 VDC Battery for the Vital
Instrumentation and Control Power System.

OP-MC-EL-EPL FOR TRAINING PURPOSES ONL Y

Page 5 of 73
REV. 2 1



DUKE POWER MCGUIRE OPERA nONS TRAINING

Periodic Testing

The batteries were initially tested and designed, at the factory, to carry the continuous
emergency loads of its own vital bus plus the loads of another battery (in a backup
capaci ty) for one hour. In addition, each battery is tested on-site at prescribed intervals
as defined by Technical Specifications.

A test discharge is performed, at least once, every 18 months to verify the battery
can:

• Supply and maintain all of the actual emergency loads for 1 hour

or

• Supp ly a dummy load of greater than or equal to 440 amperes for 60 minutes
while maintaining the battery terminal voltage greater than or equal to 105
volts.

AI least once, every 60 months, the battery capacity is verified to be at least 80%
of the manufacturer 's rating during performance of the test discharge.

In-service surve illance of the batteries includes visual inspection for leaks, corrosion or
deterioration, specific gravity readings, electrolyte level, and individu al cell voltage
readings.

Anytime the battery capacity has degraded (dropped 10%, of rated capacity, from its
average, based on previous performance tests, or is below 80% of the manufacturer's
rating) or reached 85%, of its expected service-life, an annual discharge test will be
performed (the 18 month test would now become an annua i test).

A floating charge is normally maintain ed on the vital batteries and an equalizer charge is
periodically perform ed to maintain the battery cell voltages necessary for emergency
service. In addition, an equalizer charge is required following any test discharge of a
battery.

Ground Detect ion

The DC system is designed to operate ungrounded. Detectors are provided to indicate
when there is a ground exist ing on any leg of the system. A grounded feeder could be
caused by a faulted cable, relay fault , or an abnormal component failure. A ground on
only one leg of the DC system should not cause equipment malfunction(s). However, a
ground on two legs of the system could result in equipment failure; especially during
alignments which require cross-tying the buses .

Therefore, cont rol room annunciators (1AD11 B-3, C-3, E-3, and F-3) and computer
alarms continuously monitor the DC buses (EVCA, EVCB , EVCC, and EVCD) for
ground s. Should an alarm be activated , two white lamps are provided, on the electrical
boards (backside of the main control boards) as indication of ground detection relay
operation. One is designated "battery ground positive leg" and the other is designated
"battery ground negative leg". These lamps burn dimly under normal conditions and
they burn brightly under grounded conditions.

OP·MC-EL-EPL FOR TRAINING PURPOSES ONLY
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Annunciator Response For PanellAD-ll
Opil/Al6100/01O L
Page 21 of 155

Nomenclature: BATT EVCA GROUND Window: B3

Setpoint: 5000 Ohms

Origin: Ground detector on Distribution Center EVDA

Probable Cause: Positive OR negative ground

Automatic Action: None

NOTE: Lamps burn dimly under normal conditions and brightly under a
battery ground condition. Volts to Gnd Pos Leg Test indicates
magnitude of a negative ground AND Volts to Gnd Neg Leg
Test indicates magnitude of a positive ground.

Immediate Action: 1. Observe lamps on Relay Board IEBS (Gen. Differential & Batt
EVCA Relays):

• Battery EVCA Ground Positive Leg
• Battery EVCA Ground Negative Leg

2. Check ground magnitude:

A. Depress "Batt. EVCA Volts to Gnd Pos Leg Test".

B. Observe DC Volts on "Battery EVCA Voltage to Ground".

C. Depress "Batt. EVCA Volts to Gnd Neg Leg Test".

D. Observe DC Volts on "Battery EVCA Voltage to Ground".

3. Log type of ground (positive or negative) AND magnitude of
ground in RO Log.

Continue On Next Page

Unit 1



ES-401 Sample Written Examination
Quest ion Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

064 G2.4.4

4.0

SRO

Emergency Procedures I Plan Ability to recognize abnormal indications for systemoperating parameters which are entry-level
conditions for emergency and abnormal operating procedures.

Proposed Q uestion:

. Given the following:

Common 24

• Unit 1 is operating at 100% power.

• DIG 1A is out of service .
• A loss of off-site power occurs.
• The crew enters E-O, Reactor Trip or Safety Injection.

• While determining if 8 1is required, DIG 1B trips.

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

A. Immediately enter AP/1/A/5500107, Loss of Electrical Power. Return to E-Owhen
actions are complete.

B. Altempt to restore 1B DIG in E-O; continue in E-Ountil directed to transition to
another procedure.

G. Refer to AP/ l /A/5500107, Loss of Electrical Power, while con tinuing in E-O.

D. Immediately enter EGA-O.O, Loss of all AG Power.

Proposed Answer: 0

Explanation (Optional):
A is incorrect. Would be correct for DIG out if not in EOPs
B is incorrect. No DIGs available, go straight to EGA-G.O
C is incorrect. Could perform if only 1 DIG out of service
D is correct. In EOPs, go to ECA-O.Oany time both emergency busses are deenergized

NUREG-1 021, Revision 9



ES-401

Technical Reference(s):

Sample Written Examination
Question Worksheet

ECA-O.Oentry

Form ES-401-5

Proposed referencesto be provided to applicants during examination: ....:.;N"o"'n"e _

Learning Objective:

Question Source:

Question History:

ECA 0.0, obj 2

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)- - --
x

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --"X,-__

10 CFR Part 55 Content: 55 .41 _1,,0,-_

55.43

Comments:
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DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

1.5 1.5 1.0

OBJECTIVES

S
N N L L L

E OBJECTIVE
L L P P 0

Q 0 0 R S R
R 0 0

1 Explain the purpose for each procedure in the ECA-Oseries. X X
EPECAOOl

2 Discuss the entry and exit guidance for each procedure in the X X
ECA-O series.

EPECAOO2

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the ECA-O series.

EPECAOO3

4 Discuss the basis forany note, caution or step for each X X X
procedure in the ECA-Oseries.

EPECAOO4

5 Describe the immediate actions and include the RNO when X X X
appropriate.

EPECAOO5

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to determine
any required action and its basis.

EPECAOO£

7 Discuss the time critical task(s) associated with the ECA-O X X X
series procedures including the time requirements and the
basis for these requirements.

EPECAOO7

OP-MC-EP-ECA-O FOR TRAINING PURPOSES ONL Y
Page 5 of 161

REV. 12



MNS LOSS OF ALL AC POWER PAGE NO.
EP/1IA/5000/ECA-O.O 1 of 163

UNIT I Rev. 22

A. Purpose

This procedure provides actions to respond to a loss of all AC power.

B. Symptoms or Entry Conditions

, This procedure is entered from:

• EP/1/A1S000/E-O (Reactor Trip Or Safety Injection), Step 4. on the indicationthat all AC
emergency busses are de-energized.

• Directly from symptoms that both emergency AC busses are deenergized.



MNS
EPI1/A/5000/E-O

UNIT 1

REACTOR TRIP OR SAFETY INJECTION PAGE NO.
3 of 36

Rev. 20

I ACTI ON / EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
C. Operator Actions

- 1. Monitor Foldout page.

0 Check Reactor Trip:

• All rod bottom lights - LIT-

• Reactor trip and bypass breakers --
OPEN

• IIR amps - GOING DOWN.-

o Check Turbine Trip:

• All throttle valve s - CLOSED .

-0 Che ck 1ETA and 1ETB - ENERGIZEO.

Perform th e following:

_ a. Trip reactor.

b. !E reactor will not trip , THEN :

_. Implement EP/1/Al5000/F·O (Critical
Safety Function Status Trees).

_ . GO TO EP/1/A/5000/FR-S.1
(Res ponse To Nuclear Power
Generation/ATWS).

Perform the following:

_ a. Trip turbine.

b. IF turbine will not trip, THEN:

_ 1) Place turbine in manual.

_ 2) Close governor valves in fast action.

3) lE govern or valve s will not close,
THEN close:

• All MSIVs

_. All MSIV bypas s valves.

Perform the following:

_ a. IF both busses de-energized , THEN
GO TO EP/1/A/5000/ECA-O.O (Loss
Of All AC Power).

_ b. WHEN time allows, THEN try to restore
power to de-energized bus PER
AP/1/Af5500107 (Loss of Electrical
Power) while continuing with this
procedure.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

073 A4.03

3.1

SRO

Ability to manuallyoperate and/or monitor in the control room: Check source for operabilitydemonstration

Proposed Question: Common 25

While performing daily surve illance checks on 1EMF-33, CSAE, you determin e that the
OPERATE light is OFF.

Which ONE (1) of the following actions is required in accordance with PT/1/A146001003,
Daily Surveillance items?

A. Perform a source check to ensure the EMF alarm setpoints remain valid.

B. Perform a source check to determine if the EMF is operable.

C. Place the sample pump in RUN and determine if the OPE RATE light illuminates.

D. Place the sample Pump in OFF and then back to RUN to reset the OPERATE
light.

Proposed Answer: B

Explanation (Optional):
B is correct. Required by daily surveillance
A incorrect. The source check does not actually verify alarm setpoints
C incorrect. Credible because applicant may believe that low sample flow could be the cause of
the light being off
D incorrect. Credible because applicant may believe that low sample flow could be the cause of
the light being off

Technical Reference(s): PT/1 1A14600/003

SF-C12, pg 5
WE-EMF, pg 47

(Attach if not previously provided)

Proposed references to be provided to applicants during examination: --"N"o"n"e _

NUREG-1021, Revision 9
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Learning Objective:

Sample Written Examination
Question Worksheet

None

Form ES·401·5
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Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

Question Cognitive Level: Memoryor Fundamental Knowledge -"X'--__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10

55.43

Comments:
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

N-16 has a short decay half life . As a result, the transport time of the N-16 in the
main steam will have an effect upon the gallons per day leak calculation.
Selecting 1 (SOURCE OF LEAK) will provide the choice of three assumed steam
generator leak locations to be used in calculations and will be displayed on the main
meter screen. Each location uses a different set of equations to convert between
counts! minute and gallons per day. To select, press 1 (TUBE SHEET), 2 (CENTER
OF HOT LEG), or 3 (U- BEND).
Reactor power also enters into the leak rate calculation. Selection 2 (RX POWER)
allows reactor power to be entered. The monitor receives automatic updates of thermal
power best estimate from the OAC. The reactor power range is 40 to 100% power. At
higher power, steam flow is greater, resulting in faster transit time. Below 40% power,
the transport time is so long that the majority of the N-1 6 has decayed during transport.

At power levels below 40% reactor power, the module will remain at 40%. For power
changes below 40%, the normal alarm setpoints are elevated from the typical values of
5 GPD Trip 2. The basis for this is to preclude nuisance alarms. At 100% power an
increase of 100 CPM above established background values are required to actuate the
alarm. With reactor power at or less than 40%, the leakage algorithm requires only a
10 CPM change to actuate the 5 GPD alarm. Since radiation is a random event, the
detector response varies within a typical Poisson distribution. The typical background
count is 40 CPM. The standard deviation for a background count of 40 CPM is only 6
counts. Within just 2 standard deviations, the 10 CPM spike would be reached from
time to time and actuate the 5 GPD alarm. Therefore, the alarm is raised at low power
levels to preclude these nuisance alarms.

The range of the instrument is 0.1 to 105 CPM or 1 to 105 GPD. No control functions
are associated with these EMF's.

Channel Type: Gamma Scintillation Detector.

2.3 Detector Functional Description

Objective #6

2.3.1 Dual Range Gamma Liguid Detector Assembly

The dual range gamma liquid detector assembly is used for channels 1EMF34,
2EMF34, 1EMF44, 2EMF44, 1EMF45A, 1EMF45B, 2EMF45A, 2EMF45B, and
OEMF49 to monitor process liquid activity (refer to Drawing 7.5). The liquid flows
through a 6.2 liter sample volume. Two detectors, a gamma scintillation detector
(Nail and a Geiger-Mueller detector, are inserted into the sample volume. The
gamma scintillation detector (Nat) is used to measure low-range gross gamma
radiation. Its signal goes to an RP-30A readout module in the control console.
Lead shielding permits the required sensitivity in a 5 mr!hr background fie ld. A
100uCi Cs-137 check-source, controlled from the RP-30A readout module,
provides a functional check of the channel. The Geiger-Mueller detector
measures high range radiation. Its signal goes to an RP-1A readout module.
Approximately one decade of range overlap is provided between low and high
ranges.

OP·MC-WE-EMF FOR TRAINING PURPOSES ONL y
Page 47 of 129

REV. 26



DUKE POWER MCGUIRE OPERATIONS TRAINING

C. Continue walkthrough of the following sections of the Training Manual:
2.4.3 Chksource
2.4.4 Show Data '

• NOTE: Point out to the students that some of the displays
depicted in the Training Manual in section 2.4.4 don't match up with
the actual displays on the RP-86A Modules. However, the
differences are minor and do not prohibit operator understanding of
the various displays and tunction keys.

2.4.5 Counter
2.4.6 Analyze
2.4.7 Tbl byp •

• NOTE: The Trouble Bypass function will not be available unless
there is a malfunction. Demonstrate operation of this function in
the Abnormal Operation section of this guide

D. Point out that section 2.5 of the Training Manual (Calibration Functions) is
performed by IAE personnel. This function is not available on the simulator.

E. The remainder of the Training Manual (sections 2.6 and 2.7) covers operations
of the N-16 monitors (EMF-71, 72, 73, 74). Return to section 2.6 when the N-1 6
monitors are discussed later in this lesson.

3.1.2 Area Radiation Monitors

INSTRUCTOR

A. Point out 1EMF-1 thru 1EMF-17 including the module controls and associated
annunciators.

> Question: What type of detectors do 1EMF-1 through 1EMF-17 utilize?

Answer: Geiger-Mueller detector

> Question : Are there any control actions associated with 1EMF-1 through 1EMF
17?
Answer: Only 1EMF-1 6. On a Trip II it will actuate a containment evacuation

alarm. (If they don't mention the Source Range interlock, ask the next
question.)

> Question: If 1EMF-1 6 were to have a Trip II alarm under the current condit ions,
would a containment evacuation alarm occur?

Answer: No, the containment evacuation alarm is blocked when both Source
Range Nuclear Instruments high flux trips are blocked.

OP-MC-SF-CI2 FOR TRAINING PURPOSES ONL y
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NOT E:

Enclosure 13.1

Daily Surveillance Items Checklist

1. WHEN greater than or equal to 15% RTP:

PT/liAl46001003 B
Page 5 of 7

• First survei llance is required within 12 hours after reaching 15% RTP.
• For subsequent surveillances, if PR NlS channel absolute difference is greater than 2% RTP during stable conditio ns, 4 hours is allowed to

adjust PR NlS channels to ±2% of heat balance calculation.
• IF adjustment CANNOT be made within time allowed, PR NlS channe l shall be declared inoperable.

2. OAC Graphics Vent Menu provides Upper/Lower Containment average temperature readings:

• Upper and Lower Compartment lower limit may be reduced to 60°F in Modes 2 - 4.
• Lower Compartment upper limit may be between 120 - 125cF for up to 90 cumulative days per calendar year provided the Lower

Compartment temperature averaged over the previous 365 days is less than 120cF. Within this 90 cumulative day period, lower
compartment temperature may be between 125 - 1350f for 72 cumulative hours. See OAC point MIP1544 (VI Avg Lower Cont Temp 
Previous 365 Days).

• Upper Compartment average air temperature shall be computed using only those temperature points correspo nding to AHUs with operable
sensors (using Average Temperature on OAC Graphic), regardless of whether AHU is running or NOT (based on large Air Volume mass)
in upper containment) {PIP 0 MOO-0552}

• Lower Compartment average air temperature shall be computed using only those temperature points corresponding to running AHUs with
operable sensors (using Weighted Average Temperature on OAC Graphic) {PIP 0 MOO-D552}

3. Tech Spec limit for SNSWP temperature is 82OP. Due 10 process instrument loop inaccuracy . if indicated SNSWP temperature is 78°F or
greater, instruct Work Control to activate Model Work Order #94002898 for manual determination of SNSWP temperature. Temperature is
checked year round as a conservative decision. {PIP O-M93-1221}

4. IF operate light dark a source check must be performed on EMF.

5. IF Loss of Sample Flow Alarm is lit, place sample pump in operation 10clear alarm.

6. IF system is NOT in operation, Loss of Sample Flow Alarm is invalid.

7. IF l EMF-36 is operable, the following EMFs should be operab le but are NOT required: OEMF-41, lEMF-42, OEMF-50 and lEMF-39 (for
Cant. Air Addition and Release only). IF l EMF-36 is inoperable, the following EMFs shall be operable : OEMF-41, lEMF-42, OEMF-50
(with WG System release isolation valve open), and lEMF·39 (for Cant. Air Addition and Release only with VQ System release isolation
valve open).

Unit 1



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Exam ination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

1

076 A1.02

2.6

SRO

Ability 10 predict and/or monitor changes in parameters (10prevent exceeding design limits) associated withoperating the SoNS
controls including: Reactor and turbine building closed cooling water temperatures.

Proposed Question: Common 26

Unit 1 is operating at 100% power.
An inadvertent Spsignal is generated during IAE testing.

Which ONE (1) of the following describes the components that will increase in
temperature prior to action taken by the crew?

A. NO AHUs discharg e

B. VL AHUs discharge

C. NC Pump Motors

O. Letdown Heat Exchanger

Proposed Answer: C

Explanation (Optional):
C is correct. KC supplies the NC Pump motors, and a phase B (SP) signal will cause KG to
isolate in containment (Non Essential header)
A incorrect. NO AHUs are supplied from Essential header
B incorrect. RN supplies cooling to VL AHUs
D incorrect. Supplied from Non-Essential header, but not in containment. Distractors are
credible because applicant may misunderstand system relationship and alignments

Technical Reference(s): ECC-ISE, pg 13

PSS-RN , 33

(Attach if not previously provided)

Proposed references to be provided to applicants during examination: ....cN"o"'n"'e _

NUREG-1021, Revision 9
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DUKE POWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

8 Describe the RN System Flow path ( suction source, essential
and non-essential header alignment and discharge point ) for
the following:

• Normal operation X X X X

• Operation following a Blackout X X X X X

• Operation following a Safety Injection X X X X X

9 Explain the reason for taking a suction on the low level intake. X X X X

10 Concerning the RN essential and non-essential headers:

• List the loads supplied by each header X X X X

• Identify which loads are automatically supplied on a X X X X X
Blackout, Safety injection andlor Phase B.

11 Explain the reason for NOT isolating the auxiliary building X X X X X
non-essential header on a Blackout signal.

12 Describe the operation including any interlocks for the X X X X X
following valves:

• RN42A ( AB Non Ess Suppiy Isol )

• RN-70A ( 171B) (A(B) DIG Supply Isol )

• 1RN1 ( Low Level Intake Isolation )

• Engineering Safeguards Modulating Contro l Valves
and Reset Circuitry

13 Describe the operational concerns when cycling RN valves X X X
that are shared between Unit 1 and Unit 2.

14 Given a parameter associated with the RN system, describe X X X X
the indications for that parameter.

15 Given a Limit and Precaution associated with the RN System, X X X X X
discuss its basis and when it applies.

OP-MC-PSS-RN FOR TRAINING PURPOSES ONL Y

Page9 of 101
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

4) Supplies assured makeup for the following systems:

• Auxiliary Feedwater (CA)

• Component Coo ling (KC)

• Spent Fuel Pool Cooling ( KF)

• Diesel Generator Cooling ( KD)

The RN return from the NS heat exchangers is monitored for radioactivity by EMF-45A
& B to detect tube leakage. The NS heat exchangers have a wet lay-up loop
associated with the shellside ( RN ) of the heat exchanger (Refer to Drawing 7.7).
Thi s wet lay-up loop was added to help reduce corrosion buildup on the shellside of the
HX. The 2B NS heat exchanger wet lay up loop is on the tube (RN) side of the heat
exchanger. This system is non-safety related and in case of a break in the system
there are flow limiting orifices on the suction and discha rge sides . This system is
primarily the responsibility of the Chemistry Dept. with the exception of the isolation
valves directly off the RN piping which will be Operations. The wet lay up system will
normally be in service with the isolation valves open and the heat exchanger water
solid. The recirc. pum p will be run for sampling purposes and chemical additions as
necessary.

The RN Reactor Building non-essential header is not redund ant and is isolated on
an Sp ( Phase B ) signal, when it is being supp lied from the 'A' RN header. If 'B' train is
supplying the header, flow will be lost to the NCP coolers on a BO or SS. This header
contains the NCP motor coolers ( Refer to Drawing 7_6). t.oss of RN to the NCP
motor cooler(s) requires the operator to trip the effected NCP(s).

I Objective # 11 I
The RN Auxiliary Building non-essential header is not redund ant and is isolated on
an Ss signal. The components supplied by this header are: ( refer to Drawing 7.6)

• Reciprocating Charging Pump Bearing oil cooler

• Reciprocating Charging Pump Fluid Drive oil cooler

Note: The Steam Generator Blowdown Heat Exchanger has been flanged out and
"abandoned in place" for Unit #1 ( NSM 12430 ) and Unit #2 ( NSM 22430).

Due to both units alignment to the RL Header, a cross-tie is created between the
units through a 6 inch line. (Refer to drawing 7.4)

The reason that the Auxilia ry Building non-essent ial header supply isolation valve
( RN42) is NOT closed durin g a Blackout is to allow "A" RN pump supply the Reactor
Building ventilation units ( refer to Drawing 7.11 ). The "A" RN pump will have a
greater NPSH since it will be supplied by the LLI . Also it is likely under Blackout
conditions the RV pumps will not have power.

Due to fouling problems and repeated maintenance on the PO pump heat exchanger a
decision was made to isolate the Aux. Bldg. non-essential header. As a result the
normal position of 1RN-64 will be closed . When it is necessary to start/s top the PO
pump 1RN -64 will be opened/closed per the NV procedure.

OP-MC-PSS-RN FOR TRAINING PURPOSES ONL Y
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DUKE POWER

I Objective # 13

Phase "B" Containment Isolation is actuated by:

MCGUIRE OPERAn ONS TRAINING

Hi HI Containm ent Pressure

Manually

> 3.0 psig on 2/. chann els

'/2 pushbuttons

Phase B actuation secures Component Cooling Water (KC) to the Reactor Coolant
pumps, Nuclear Service Water (RN) to the Reactor Coolant Pump Motor Coolers.
Containment Vent ilation Cooling Water (RV) and Instrument Air (VI) to the containment.

Phase -8" can be reset with signal still present, once resets are pushed, we regain
control of valves that close on the Phase "BOO signal.

Containment Ventilation Isolation (SH} is initiated by any of the following:

o Safely Inject ion (5 5)

o Manual Phase "A" (5.)

o Manua l NS/Phase " B"

o Trip 2 alarm on EMF-38. 39. or 40

Containment Ventilation Isolation (SH) signal securesva and VP.

To "Reset" ContainmentVentilation Isolation followinga Safety Injection, Manual Phase
"A", or Manual Phase "B", the Containment Ventilation (SH) "Reset" Pushbuttons must
be depressed (can reset without resetting the initiating signal).

To "Reset" Containment Ventilation following an EMF 38, 39, 40 Trip II, the EMF must
be reset, then the Containment Ventilation "Reset Pushbuttons must be depressed.

NOTE: Resetting the SH signal will allow manual control of va valves. vavalves
do not have an auto function.

Annulus Ventilation System (VEl start maintains negative pressure in annulus. It
is actuated automatically by a Hi Hi Containment pressure signal or manually by
either depressing Manual "N5/Phase B" Pushbutton or placing VE (Annulus
Ventilat ion) to "ON".

To reset the start signal we must reset the Phase "8" isolation, then, place VE (Annulus
Ventilation) fan switch to "Reset" and place back in "auto".

HI Skimmer and Air Return Fan (YX) starts on a Hi Hi Con tainment Pressure (5p)
with CPC5 or Manually by N5/Phase B pushbutton and CPC5 after a 10 minute
time delay.

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONLY
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

078 G2.1 .32

3.4

SRO

Conduct of Operations: Ability to explain and apply an system limits and precautions.

Proposed Question:

Unit 1 is in Mode 3.

Common 27

VI Compressor "D" Pre-Lube pump is running prior to the start of the compressor.

Which ONE (1) of the foliowing describes the status of sealing air to the compressor in
the current configuration?

Sealing air should.. ..

A. Be supplied to the VI compressor to prevent oil from entering the compressor
when started.

B. Be isolated from the compressor to prevent oil from entering the compressor
when started.

C. Be supplied to the VI compressor to reduce the potential for overheating by
placing an immediate load on the compressor.

D. Be isofated from the compressor to ensure an unloaded start of the air
compressor.

Proposed Answer: A

Explanation (Optional):
A is correct. Without sealing air, oil may enter the compressor upon starting
B is incorrect. Opposite effect, but reasonable if applicant is unsure of purpose and location of
sealing air
C is incorrect. Reasonable because compressors are not designed to run continuously
unloaded.
D is incorrect. Reasonable becausethis is similar to a precaution for A, B, C compressors for
venting air from a receiver with low pressure prior to starting

NUREG-1 021 . Revision 9
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Technical Reference(s):

Sample Written Examination
QuestionWorksheet

SS-VI, pg 91

Form ES-401-5

(Attach if not previously provided)

Proposed references to be provided to applicants during examination: --'.N"o"n"e'--- _

Learning Objective:

Question Source:

Question History:

SS-VI-14

Bank #

Modified Bank #

New

Last NRC Exam

x

(As available)

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge ...!:X'----__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10
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Comments:

•
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OUKEPOWER MCGUIRE OPERA TlONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

12 Describe the function and operation of the Del-MONOX X X X X
Purifier Unit; one of the major components within the VB
System.

13 Discuss the adverse effect(s), from the following X X X X
contaminants, on VI System operation:

• Water

• Particulates

• Hydrocarbons

14 Given a limit and/or precaution associated with operation of X X X X X
the Instrument Air System (VI), Station Air System (VS) or the
Breathing Air System (VB), discuss it's bas is and applicability.

15 Discuss the operational effect(s) resulting from the failure of X X X X X
anyone of the following VI System components:

• Compressor

• Distribution header or branch line

• Air Dryer andlor Filter

• Accumulator check valve
• Design, installation, and maintenance errors

16 list three errors, associated with the design, installation, or X X X X X
maintenance of the VI System, which could invalidate the
assumption utilized within the Loss of Instrument Air Safety
Analysis.

17 Provide the Immediate Action(s) associated with the alarm X X X
response to any of the following Control Board Annunciators:

• VI Compressor Panel Trouble (AD12 A-1)

• Breathing Air Low Pressure (AD12 B-1 )

• VI I VS Low Pressure (ADI2 e-n
• VI I VS Low-Low Pressure (ADI2 D-l )

• VI Dryers Panel Trouble (AD12 E-l )

18 Describe how manual closure of the Main Steam Isolation X X X X X
Valves is accomplished, in accordance with Loss of Control
Room (AP/lor 2/N5500/17) and Uncontrolled
Depressurization of All Steam Generators (EP/ I or
2/N5000/ECA-2.1).

OP-MC-SS- VI FOR TRAINING PURPOSES ONL Y

Page 11 of 197

REV. 31



DUKE POWER

I Objective # 14

MCGUIRE OPERA TlONS TRAINING

1.3.1.1 Limits and Precautions

OP/O/AJ6450/05, Instrument Air System

Operation of VI Compressors A - F without cooling water is prohibited.

Basis: Cooling water flow is necessary to prevent compressor damage caused
by excessive temperatures.

Prior to starting A, B, or C VI Compressor with VI receiver pressure 0 - 35 psig, VI
receiver pressure should be bled to 0 psig.

Basis: This will insure an "unloaded" startup of A, B. or C Compressor; the VI
System will be depressurized and the elr-opereted unloading valves,
which receive their air supply from the VI Receivers. will be open.

Isolating Air to Compressors D, E, or F while Compressor or Pre-Lube Oil Pump is
running is prohibited.

Basis: The sealing air prevents oil migration from the compressor bearings from
entering the compressor internals. Oil entering the compressor internals
will cause extensive damage because the compressors are not designed
to compress liquids.

Maximum VI Air Dryer DIP is 12 PSID.
Basis: This is to insure sufficient airflow through each individual Air Dryer to

allow proper drying. This also insures that the Dryer Pre and Post filters
are operating properly and no excessive pressure drops are occurring
across the filters.

Maximum VI Air Dryer Pre-filter DIP is 10 psld.

Basis: This is to insure that the Dryer Pre-filters are operating properly and no
excessive pressure drops are occurring across the filters.

Maximum VI Air Dryer After-Filter DIP is 10 psid.

Basis: This is to insure that the Dryer Post-filters are operating properly and no
excessive pressure drops are occurring across the filters .

Maximum VI Air Dryer Bypass Fiiter DIP is 10 psid.

Basis: This is to insure that the Dryer bypass filter is operating properly and no
excessive pressure drops are occurring across the filter.

Maximum VI Dryer dewpoint is O°F.
Basis: This is to insure that there is no excessive moisture buildup in the VI

System.
Maintaining desiccant VI Dryer valved in for more than 1 hour with Contro l Power De
energized may saturate desiccant bed.

Basis: Self-Explanatory

OP-MC-SS-VI FOR TRAINING PURPOSES ONL Y

Page 91 of 195

REV. 29



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

1

103 A3.01

2.9

SRO

Ability to monitor automatic operation of the containment system, including: Containment isolation

Proposed Question: Common 28

A reactor trip and safely injection has occurred.

The following conditions currently exist

• • NC pressure is 1700 psig.
• • Tavg is 548°F.
• • Containment pressure is 2.9 psig on 2 channeis, 3.1 psig on 2 channels.
• • SG pressures are 1000 psia.
• • 5G levels are 5% NR and slowly rising.

Which ONE (1) of the following ESF actuations has/have occurred?

A. Phase A oniy

B. Main Steam Line isolation only

C. Phase A and Phase B only

D. Phase A, Phase B, and Main Steam Line Isolation

Proposed Answer: 0

Explanation (Optional):
D is correct because Containment pressure is greater than 3 psig on 2 of 4 channels, causing a
P signal and MSLI.
A is incorrect but CIA actuates on any 81signal. If applicant misinterprets pressure and logic,
th is answer would be chosen.
8 is incorrect because CIA and CIS are also actuated at this pressure. Reasonable because
MSLI does have a containment pressure setpoint
C is incorrect because MSLI actuates also. Reasonable because applicant may discountthe
containment pressure isolation for MSLI, only considering steam parameters

NUREG-l021, Revision 9



ES-401

Technical Reference(s):

Sample Written Examination Form ES-401-S
Question Worksheet

ECC-ISE, pg 51, 53, 55, 57, 61, (Attach rt not previously provided)
63, 65, 67

Proposed references to be provided to applicants during examination: --"N"'o"'n"e _

Learning Objective:

Question Source:

Question History:

ECC-ISE Obj 5

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)--- -

BVPS 2005

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis --'-'X~__

10 CFR Part 55 Content: 55.41 _7,--_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.5 1.5 1.5 1.5 1.5

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Engineered Safeguards System. X X X X

2 Explain the need and reasoning behind the redundancy X X X X
requirements for two trains of safety related systems.

3 State how the operator would be aware if more than one X X X
protection cabinet door was opened simultaneously.

4 Define the following terms : X X X X
5, 5, s, SH

5 List the conditions that will initiate the following: X X

• Safety Injection (5,)

• Phase "A" Isolation (5,)

• Containment Spray/Phase "S" Isolation (Sp)

• Containment Ventilation Isolation (SH)

• Main Steam Isolation (MSI)

• Main Feedwater Isolation (FWI)

• VE (Annulus Vent ilation) System Start

• H2 Skimmer and Air Return Fan Start (VX)

6 List all Safety Injection (5,) actuation signals . setpolnts, logic. X X X X X
and the type of accident each signal provides protection for.

7 List the pumps that automatically start following a safety X X X X X
injection actuation.

8 State which Safety Injection (5 ,) signal can be blocked. X X X X X

9 Explain the reason for blocking a Safety Injection (5,) signal. X X X X X

10 List the interlock and parameter setpoint that allows blocking X X X X X
Safety Injection (5,).

11 Describe the operator action needed to block Safety Injection. X X X

12 List the condition s that allow RESET of Safety Injection. X X X

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONL Y

Page 5 of 79

REV. 29



DUKE POWER MCGUIRE OPERAn ONS TRAINING

7.3 Conta inment Isolation Signals (1/27/98)

PHASE "A" ISOLATION

ANY SAFETY INJECTION SIGNAL
OR

MANUAL

PHASE "8" ISOLATION

HI HI CONTAINMENT PRESSURE > 3.0 PSIG ON 2/4 CHANNELS
OR

MANUAL

CONTAINMENT VENTILATION ISOLATION

ANY SAFETY INJECTION SIGNAL
Or

MANUAL PHASE "A" ISOLATION
Or

MANUAL PHASE "8" ISOLATION
or

EMF 38, 39 OR 40

OP-MC-ECC-ISE FOR TRAINING PURPOSES ONLY
Page 51 of 79

REV. 28
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DUKE POWER

7.5 Safety Injection Logic (10/5/99)
MCG UIRE OPERA TlONS TRAINING

MANUAL
RESET

LOW
PRESSURIZER

PRESSURE

REACTOR
TRIP
P-4

HIGH
CONTAINMENT

PRESSURE

I

213

MANUAL
SAFETY

INJECTION

SAFETY INJECTION + - - "

FEEDWATER ISOLATiON + - ---1

PHASE "A" ISOLATION + - ---1

CONTAINMENT VENTILATION ISOLATION+---....J

REACTOR
TRIP

OP·MC·ECC·ISE FOR TRAINING PURPOSES ONLY

Page 55 of 79
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DUKE POWER

7.6 Main Steam Pressure Logic (10/5/99)
MCGUIRE OPERATlONS TRAINING
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DUKE POWER

7.8 Containment Spray Signals (8/20/97)
MCGUIRE OPERA TIONS TRAINING

AUTOMATIC ACTUATION
HI HI CONTAINMENT PRESSURE > 3.0 PSIG

AND

CPCS SIGNAL ~ 0.35 PSIG

MANUAL ACTUATION
CONTAINMENT SPRAY/PHASE B PUSHBUTTON

DEPRESSED

AND

CPCS SIGNAL > 0.35 PSIG

FOR TRAINING PURPOSES ONL Y

Page 61 of79
REV. 28



DUKE POWER MCGUIRE OPERATION$ TRAINING

7.9 Hi Hi Containment Pressure Logic (8/20/97)

TEST
BYPASS

TEST
BYPASS

2/4

TEST
BYPASS

TEST
BYPASS

.35 psig
CPCS

STEAM LINE ISOLATION

PHASE "B" ISOLA TION

SPRAY ACTUATION

.35 psig
CPCS

Annulus
Ventilation

Stort

H2 Skimmer
and Retu rn

Fan (10 min TO)

OP-MC-ECC-/SE FOR TRAINING PURPOSES ONL Y

Page 63 of 79
REV. 28



DUKEPDWER

7.10 Main Steam Isolation Signals (8/20/97)
MCGUIRE OPERA TlONS TRAINING

SIGNAL SETPOI NT COINCIDENCE PERMISSIVE

MANUAL PUSHBUTTON 11, PUSHBUTTONS -
DEPRESSED

HI HI
CONTAINMENT > 3.0 PSIG ' /, CHANNELS -

PRESSURE

LOW STEAM 775 PSIG ' /, CHANNELS ON P-11
PRESSURE Yo STEAMLINES

HIGH STEAMLINE 'I, CHANNELS ON
PRESSURE RATE 100 PSIG/SEC P-11

OF DECREASE
Yo STEAMLINES

OP-MC·ECC·/SE FOR TRAINING PURPOSES ONLY
Page 65 of 79

REV. 28
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ES-401 Sample Written Examination
Q uestion Worksheet

Form ES-401-5

Examination Outline Cross-refe rence : Level

Tier #

Group #

KIA #

Importance Rating

RO
2

2

002 K6.07

2.5

SRO

Knowledge of the eHeet or a lossor rnauurcnon OIl the following ReS components: Pumps

Proposed Question: Common 29

While at 8% power with a power ascension in progress, NC Pump 2C trips on
overcurrent.
No operator action has been taken and no rod motion has occurred.

Which ONE (1) of the following describes the reactor and NCS loop C response?

A. A reactor trip WILL occur and indicated Loop C Tavg will INCREASE.

B. A reactor trip WILL occur and indicated Loop C Tavg will DECREASE.

C. A reactor trip WILL NOT occur and indicated Loop C Tavg will INCREASE.

D. A reactor trip WILL NOT occur and indicated Loop C Tavg will DECREASE.

Proposed Answer: 0

Explanation (Optional):
A and B are incorrect because a reactor trip will not occur below P-7 (10% power)
C is incorrect because Thot will lower to Teold when pump heat input is no longer a factor in that
loop (Reverse flow with no NC Pump operating)
D is correct. Distractors are credible because applicant must understand the protective
interlocks associated with NC Pump trip as well as system response to a trip. Common
misconception about behavior of That and Tcold on a NC Pump trip

Technical Reference(s): IC-IPE, pg 47

PS-NC pg 17

(Attach if not previously provided)

Proposed references to be provided to applicants during examination: --"N"'o:cn"e _

Learning Objective:

NUREG-1021 , Revision 9

iC-IPE Objective 10,
PS-NC Obj 2

(As available)



ES-401 Sample Written Examination
Question W orksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)----

VC Summer
2006 Retake

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --"X'---_ _

10 CFR Part 55 Content: 55.41 _4"---_

55.43

Comments:

NUREG~1021 . Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S RQ

R 0 0

8 Describe the function of the First-Out annunciator panel. X X
ICIPEOO8

9 Given a Limit and/or Precaution associated with an operating X X X X
procedure, discuss its basis and applicability.

ICIPEOO9

10 List all the Reactor Trip Signais including the setpoints, logic X X X X
permissives and bases/protection afforded by each.

ICtPE010

11 List all the protective system permissive ("P" signal) interiocks X X X
to include Input parameter(s), iogic and function. For
interlocks which provide Trip block, state the Trips affected
and whether Auto or Manual block.

ICIPE011

12 List all the protection system control ("C" signal) interlocks X X X
including logic and function s.

IClPE012

13 Briefiy describe the incident that occurred at Salem Nuclear X X X
Plant and how this event affected McGuire Reactor Trip
Breaker operation.

ICIPE013

OP-MC-IC-IPE FOR TRAINING PURPOSES ONL Y

Page 11 of 147

REV, 26



DUKEPDWER MCGUIRE OPERATlONS TRAINING

NLO

3

CLASSROOM TIME (Hours)

INL:R I LP;O I LP:O

OBJECTIVES

LOR

3

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Reactor Coolant System. X X X X

2 Descr ibe the flow path in the Reactor Coolant System with all X X X
NC Pump s runn ing and with less than all pumps running.

3 Describe the indicat ions which wou ld be used to detect a X X X X
reactor vessel head O-ring leak and how this line can be
isolated.

4 Concern ing the man ual and remote reactor vessel head
vents:

• state their purpose including when each wou ld be used X X X

• state how the vents are operated X X X X

5 Sketch the Reactor Coolant System and include all X X X X
penetrations and instrumentation associ ated with system
operation and control per Drawing 7.5.

6 State the purpose of the pressurizer. X X X X

7 Describe how the inherent characteristics of the pressurizer X X X X
reduces the effects of pressure transients.

a Explain why the surge line is connected to the NC hot leg and X X X X
why the spray line is connected to the NC cold leg.

g State the purpose of maintaining a constant spray flow to the X X X X
pressurizer.

10 State how Pzr spray flow will be effected if only A or B NCP is X X X X
operating.

11 State the purpose of providing the capability of auxiliary spray X X X X
flow to the pressurizer.

OP-MC-P5-NC FOR TRAINING PURPOSES ONL Y
Page 7 of 135

REV. 29



DUKE POWER

Objective # 10

MCGUIRE OPERA TlONS TRAINING

NC Pump Bus Under Freguency (2/4 busses = 56 Hz) - this anticipatory loss of
coolant flow trip protects against DNB. The trip also trips open all four NC pump
breakers to prevent electrical braking of the pump motors during frequency
decay. A reduction in pump speed would reduce fly wheel inertia and pump
coast down flow capability. This " at-power" trip protection is auto-blocked < 10%
power (P-7) and is automatically reinstated> P-7.

5G lo-lo level (2/4 channels on 1/4 5Gs = 17%) - protects aga inst a loss of heat
sink. This protection also causes an auto-start of the CA motor driven pumps (2/4
channels on 1/4 5Gs) and the CA turbine driven Pump (2/4 channels on 2/4 5Gs).

Single Loop Loss of Flow (2/3 channels in 1/4 loops = 88%) - protects against
DNB. This protection is auto-blocked < 48% (P.8) and automatically reinstated>
P·8.

Two Loop Loss of Flow (2/3 channels in 2/4 loops = 88%) - protects against DNB.
This protection is auto-blocked < 10% (P-7) and automatically reinstated> P-7.

Safety Injection (any 51 signal 1/2 Trains) - initiates a reactor trip during LOCA
events.

Turbine Tr ip (2/3 channels ASO < 45psig, 4/4 stop valves closed) - protects
against loss of integrity by preventing Pressurizer PORVs from opening on
turbine trip at high power.

I Objective # 4,10 I
General Warning (2/2 Trains) - protects against a loss of both protection trains.
Anytime a General Warning is present on both SSPS trains a reactor trip will
occur. General Warning is caused by: loose circuit board card; loss of voltage
(AC or DC); 55P5 train in "Test"; a Reactor Trip By -pass breaker in the
Connected position and Closed; a Logic Ground Return fuse blown.

3.1.3 Protection Permissive Interlocks

Objective # 11

P-4 (Reactor Trip Breaker and Bypass Breaker Open for a given train) - initiates:
Turbine Trip; Feedwater Isolation (coincident with low Tavg of 553 OF); Allows
reset of Sl signal after one minute time-out; Inputs to Steam Dump Control
System for plant trip mode.

P-6 (1/2 IR instruments> 10.10 amps) - allows Manual Block of SR reactor trip. On
a power reduction, provides automatic reinstatement of SR high voltage and SR
reactor trip when 2/2 IR channels < 10-10 amps.

P-7 (2/4 PR instruments> 10% or 1/2 Turbine ImpUlse Pressures> 10%) - Enables
(unblocks) the " at power" reactor trips: pzr Hi-Level, Pzr Lo-Pressure, 2 Loop
Loss of Flow, NCP UV, and NCP UFo The above trips are automatically blocked
when below P-7, 3/4 PR < 10% and 2/2 Impulse Pressure < 10%.

OP-MC-IC-IPE FOR TRAINING PURPOSES ONLY

Page 47 of 147

REV. 25



DUKE POWER

1.0 INTRODUCTION

1.1 Purpose

Obj ective # 1

MCGUIRE OPERA nONS TRAINING

The major function of the Reacto r Cooiant System ( NCS ) is to transfer the heat
generated in the reactor core to the steam generators from which steam is used to drive
the main turbine generator during normal plant operation. The other functions of the
NCS are to serve as the primary pressure boundary for containment integri ty, remove
residual heat from the core during the first stages of plant cooldown, and to aid in
reactivity control by the NCS water.

1.2 General Description

The NCS consists of a reactor vessel and four loops each containing a reactor coolant
pump ( NCP ), a steam generator and associated piping and instrumentation ( refer to
Drawing 7.1 ). The NCS also includes a pressurizer, code safeties and power operated
reiief valves ( PORVs ), and a pressurizer relief tank ( PRT ). The NCS components are
primarily located inside containment. The water in the NCS serves as a coolant, a
moderator and a solvent for boric acid.

Objective # 2

The flow through the NCS with all NCPs running, starting at the reactor vessel, leaves
the outlet nozzles goes to and through the steam generator tubes, through the NCPs, to
the vessel inlet nozzles, up through the core past the fuel assemblies and back to the
outlet nozzles. During power operation, all NCPs are required to be in operation. In
situations where not all NCPs are running, the flow through the loops without NCPs
running will be reversed. Since the discharge side of the NCPs will be the highest
pressure in the system, the core is provided an additional margin of subcooling by being
connected to the discharge of the NCPs. During normal operation, the NCPs circulate
borated demineralized water at a high pressure, at a flow rate and temperature
consistent with achieving the reactor core thermal-hydraulic performance, through the
reactor vesse l and each loop. In each loop, the reactor coolant is circulated through the
steam generator tubes on the primary side of the steam generator while the feedwater
is pumped into the shell ( secondary side) of the steam generator. The thermal energy
of the primary is transferred across the steam generator tubes into the feedwater
causing it to become steam. The NCS is designed so that the primary and secondary
fluids do not come in contact with each other. The steam is then used to drive the main
turbine.

The NCS pressure is controlled by the pressurizer which utilizes a control system which
manipulates heaters, spray valves and relief valves to maintain a constant pressure. In
the event that pressure increases too high, pressurizer relief and safety valves will lift
when their setpoint is reached and will relieve to the pressurizer relief tank ( PRT ). The
PRT is designed to capture the flow from the relief and safety valves and cool it.

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
Page 17 of 135

REV. 29



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

2

015 K5.07

2.7

SRO

Kno'N1edge of the operational implications of the Ionowingconcepts as they apply to the NIS: Effects of burningon axial flux density

Proposed Question: Common 30

Which ONE (1) of the following describes AFD target at the end of a Fuel Cycle as
opposed to the AFD Target at the middle of the Fuel Cycle?

A. Less negative at end of cycle due to Moderator Temperature Coefficient being
less negat ive at the End of the Fuel Cycle.

B. Less negative at end of cycle due to the power shift caused by fuel depletion in
the lower part of the core.

C. More negative at end of cycle due to Moderator Temperature Coefficient being
more negative at the End of the Fuel Cycle.

D. More negative at end of cycle due to the power shift caused by fuel depletion in
the lower part of the core.

Proposed Answer: B

Explanation (Optional):
A is incorrect because MTG has no significant effect on AFD. Applicant could believe that MTC
has a negative effect on AFD
B iscorrect.
C is incorrect because AFD target is less negative at EOL and MTG does not affect AFD target
D is incorrect because target becomes less negative, but reason is correct

Technical Reference(s): CTH-CP Pg 85

Proposed references to be provided to applicants during examination: --"N~0'!Cn~e,-- _

Learning Objective:

NUREG-1021, Revision 9

CTH-CP-16



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)--- -
x

Question Cognitive Level: Memory or Fundamental Knowledge _X,,-_ _
Comprehension orAnalysis

10 CFR Part 55 Content: 55.41 _1'---_
55.43

Comments:

NUREG-1021 , Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

S N N L L L

E OBJECTIVE
L L P P 0
0 0 R S RQ

R 0 0

10 Describe the effec t, for each of the following, on core power X X X X
distribution:
• Refiector

• Fuel zoning

• Burnable poison zoning
• Control rod placem ent

• Control rod positioning

• Dissolved boron concentration
• Power Level

• Xenon oscillations
• Core age

CTHCP0 10

11 Describe how the operator can change the power distribution X X X X
profile.

CT HCPQ1 1

12 Explain xenon affects on axial distribution, and it's importance X X X X
during power operation.

CTHC P012

13 Describe the use of in-core nuclear instrumentation in X X X X
monitoring core power distribution.

CT HCPQ13

14 Describe the use of excore nuclear instrumentation in X X X X
monitoring core power distribution.

CTHCP014

15 List the indications ava ilable to the operator for monitoring X X X X
reactor power distributi on (this would include conlrol board
and computer indications, annunciator and computer alarms).

CTHCP0 15

16 Discuss how and why "full power" axial flux diffe rence target X X X X
changes from BOC to EOC.

CTHC P016

17 Given execre nuclear instrumentation detector currents and X X X X
the appropriate data sheets calculate AFD and lor QPTR.

CTHCP017

OP-MC-CTH-CP FOR TRAINING PURPOSES ONL Y

Page 13 of 305

REV. 09



DUKEPDWER

Objective # 16

MCGUIRE OPERA TlONS TRAINING

Since Axial Flux Difference (AFD) is the difference in normali zed f lux signa ls
between the top and bottom halves of a two section, excore neutron detector,
then AFD follows the Axial Power Distribut ion of the core. Over core life, AFD
and Axial Power Distributi on naturall y shift toward the top of the core and AFD
becomes more positive (less negative). Therefore, the operating AFD Target
Value becomes less negative over core life.

McGuire 1 Cycle 12

Core Axial Power Dist ribution Shift

During power
operation our Axial
Flux Distributi on
changes over core
life. Training
Drawing 7.14, Axia l
Flux Distribution
Profile Comparison
- BOG vs. EOG,
was provided by the
McGuire Nuclear
Engineering Staff,
to demon strate this
change.

roe
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.--- ~

BOTTOM 0.' 0 ' 0.' 0.' " "
Relative Core Power

The sh ift in Axial Power Distrib ution is primarily attributed to the change in upper
core reactivity, over core life:

• During BOC and MOC conditions, fue l burn up from the lower core area is
greater than the fuel burnup from the upper core area.

Slightly more power is produced from the lower co re area . This is due to
moderator temperature coefficient and flux redistribution affects skewing
axial f lux dist ributi on towards the bottom of the core.

• During EOC conditions, the upper core area is very reactive, due to the lack
of fuel burnup in the upper co re area compared with the lower core area.
Flux naturally shifts towards this reactive fuel area and therefore, axial flux
distribution shift towards the top of the core.

OP-MC-CTH-CP FOR TRAINING PURPOSES ONL Y
Page 85 of 306
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO

2

2

027 K1 .0l

3.4

SRO

Knowledge of thephysicalconnectionsand/or cause-effectrelationships between the CIRS andthe following systems: e ss

Proposed Question: Common 31

One of the functions of the Containment Spray System (NS) is to remove fission product
iodine from the containment atmosphere during a design basis LOCA.

Which ONE (1 ) of the following describes how and when this is accomplished?

A. During the Injection phase by providing a spray of cold and subcooled borated
water from the FWST into the upper containment volume.

B. During the Injection phase by providing a spray of water with an alkaline pH from
the containment sump into the upper containment volume.

C. During the Recirculation phase by providing a spray of cold and subcooled borated
water from the FWST into the upper containment volume.

D. During the Recirculation phase by providing a spray of water with an aikaline pH
from the containment sump into the upper containment volume.

Proposed Answer: D

Explanation (Optional):
o is correct. Recire phase is pumping treated water to the sprayheader to assist in iodine

.removal. The reclrc phase is pumping the treated water from ice condenser melting over the
first part of the accident
A is incorrect because the purpose of sprayfor injection phase is pressure reduction
B is incorrect because injection phase is from FWST
C is incorrect because Recirculation phase is from sump.

Technical Reference(s): CNT NF, pg 15, 67

TS Basis 3.6.6

Proposed references to be provided to applicants during examination: --'-'N"o"'n"e _

NUREG-1021, Revision 9



ES-401

Learning Objective:

Sample Written Examination
Question Worksheet

CNT-NF Obj 18

Form ES-401 -5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
_ _ _ _ _ (Note changes or attach parent)

McGuire
2003 RO

Question Cognitive Level: Memory or Fundamental Knowledge ~X,,--__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _8=-_
55.43

Comments:

NUREG-l021, Revision 9



OUKEPOWER MCGUIRE OPERATIONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

11 Describe how the ice condenser temperature is maintained X X X X X
during normal operation.

12 State the purpose of the following NF Ice Making System X X X X
components:

• Glycol Recirc Pumps

• "Run-Off-Fill" switches

• Ice Making Solution Mixing Tank.

13 Discuss the basic flowpath of ice from the ice storage bin to X X X X
the ice baskets in the ice condenser.

14 Concerning the ice condenser chart recorder: X X X

• State the purpose

• List the information that can be accessed

• Describe the modes of operation.

15 Given a limit and/or precaution associated with an NF System X X X X X
Operating Procedure, discuss its basis and applicability.

16 State the problems which will occur as a result of operating X X X X X
with elevated Ice condenser temperature.

17 State the purpose of iodine removal from containment X X X X X
following a LOGA..

18 Explain how iodine removal from containment atmosphere is X X X X X
accomplished and the effect of (sodium tetraborate) Na,B407

on the removal process.

19 Describe how a failure of the ice condenser doors to open on X X X X X
a LOGA will effect containment sump level.

20 Describe how a failure of the ice condenser doors to open on X X X X X
a HELBIG will effect peak containment pressure.

OP-MC-CNT-NF FOR TRAINING PURPOSES ONL Y

Page 9 of 107
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DUKE POWER

1.0 INTRODUCTION

1.1 Purpose

Objective # 1

MCGUIRE OPERATlONS TRAINING

The Ice Condenser is designed to absorb thermal energy released at the time of a
LOCA for the purpose of limiting initial peak pressure in containment. After the
initial incident the ice condenser continues to absorb thermal energy. thus it
helps to maintain a lower containment pressure for a period of time.

The ice in the Ice Condenser contains Sodium Tetraborate to help in pH control of
the water (after ice melts) to enhance iodine absorption and the boron acts as a
neutron poison.

1.2 General Description

The Ice Condenser region is essentially an insulated cold storage room located inside
containment around the outside wall. It has inlet doors located in lower containment
and upper deck doors located in upper containment. When a high energy line break
inside containment occurs, the pressure increase inside lower containment will open the
lower ice condenser doors causing the steam/air mixture to be forced through the ice
condenser. The stea m/air mixture will be cooled as it passes through the ice condenser
and will be exhausted to upper containment through the intermediate and upper deck
doors. Afte r the mixture becomes a liquid it will drain back to lower containment through
the refueling cav ity drains or through the ice condenser floor drains.

During normal operation, the ice bed temperature is maintained by a refrig eration
system which passes cold air through the ice condenser and glycol through the ice
condenser floor coo ling coils.

The initial ice load and make-up to the ice condenser is provided by the ice fabrication
sub-syste m and ice conveyor sub-system. Periodic makeup is performed during plant
outages due to loss of ice as a result of sublimation. Periodic makeup is performed
during outages by the ice conveyo r lines which are temporally installed for this
evolution.

OP-MC-CNT-NF FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

3.2 Abnormal and Emergency Operation

At the beginning of a LOCA, Lower containment pressure will be greater than upper
containment pressure. When differential pressure is greater than 1.0 IbslW the lower
doors will open. The steam lair flow thru the ice condenser will open the intermediate
and top deck doors. The ice will absorb large amounts of energy from the steamlhot air
mixture as it passes through the ice condenser. This will reduce the peak pressure in
containment.

Hydrogen accumulation inside containment during a LOCA presents an explosion
hazard. Emergency procedure EP/10r2/N5000/E-O (Reactor Trip or Safety Injection)
directs the operator to place the Hydrogen Igniters in operation and dispatch an
operator to turn off the NF AHUs once a LOCA has been determined. The containment
response to hydrogen combustion as a result of the deliberate ignition of hydrogen
(Hydrogen Ignitars) following core damage has been analyzed. This analysis has not
been performed with the NF AHUs in service. Since the containment response analysis
does not consider the impact of the operation of the NF AHUs. they shouid be stopped
prior to the release of hydrogen in a core damage accident and prior to the operation of
the igniters.

I Obje ctive #17, 18 I
Iodine presents a radiological problem (internal dose and dose at the site
boundary in the event of containment leakage) in containment following a LOCA.
By removi ng iodine, the radiological airborne hazard can be reduced. Some
Iodine (about 80%) will be trapped in the containment sump water by hydrolysis :

31, + 3H,O --. 51 - + 10, - + 6H'

The efficiency of this interaction can be increased to almost 100% by increas ing
the pH of the solution. Thi s is accomplished by adding sodium tetraborate to the
ice making solution mixing tank.

I Obje ctive #19, 20 I
Operation of the ice condenser is critical to the containment response fo llowing a
HELBIC. The ice condenser and containment spray wo rk together to maintain
containment pressure below 15 ps ig. If fo r some reason one or more of the ice
condenser doors failed to ope n, containment pressure could exceed the design
basis pressure. Excess ive containment leakage or in worst case scenari o, a
breach of containment, could result in exc essive dose to plant personnel and the
general population near the plant. In addition, the ice melt provides borated
water for th e containment sump. Following a LOCA, the melted ice provides 2000
ppm borated water (Tech Spec minimum of 1800 ppm.) to aid in the containment
sump inventory ava ilable for recirculation through th e core.

OP-MC-CNT-NF FOR TRAINING PURPO SES ONL Y
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Containment Spray System
B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Containment Spray System

BASES

BACKGROUND The Containment Spray System provides containment atmosphere
cooling to limit post accident pressure and temperature in containment to
less than the design values. Redu ction of containment pressure and
the iod ine removal capability of the spra y redu ce the release of
fission product radioactivity from co ntainment to the environment, in
the event of a Design Basis Accident (DBA). The Containment Spray
System is designed to meet the requirements of 10 CFR 50, Appendi x A,
GOC 38. "Containment Heat Removal: GOC 39, "Inspection of
Containment Heat Removal Systems," GOC 40, ' Testinq of Containment
Heat Removal Systems," GOC 41, "Containment Atmosphere Cleanup."
GOC 42, "Inspection of Containment Atmosphere Cleanup Systems.' and
GDC 43, "Testing of Containment Atmosphere Cleanup Systems"
(Ref. 1).

The Containment Spray System consists of two separate trains of equal
capacity, each capable of meeting the system design basis spray
coverage. Each train includes a containment spray pump, one
containment spray heat exchanger, spray headers, nozzles , valves, and
piping. Each train is powered from a separate Engineered Safety Feature
(ESF) bus. The refueling water storage tank (RWST) supplies borated
water to the Containment Spray System during the injection phase of
operation. In the recirculation mode of operation, containment spray
pump suction is transferred from the RWST to the containment
recirculation sump(s).

The diversion of a portion of the recirculation flow from each train of the
Residual Heat Removal (RHR) System to additional redundant spray
headers completes the Containment Spray System heat removal
capability. Each RHR train is capable of supplying spray coverage, if
required, to supplement the Containment Spray System.

The Containment Spray System and RHR System provide a spray of cold
or subcooled borated water into the upper conta inment volume to limit the
containment pressure and temperature during a OBA. The RWST
solution temperature is an important facto r in determining the heat
removal capability of the Containment Spray System during the injection
phase. In the recirculation mode of operation, heat is removed from the
containment sump water by the Containment Spray System and RHR
heat exchangers. Each train of the Containment Spray System,
supplemented by a train of RHR spray, provides adequate spray

McGuire Units 1 and 2 B 3.6.6-1 Revision No. 0



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA #

Importance Rating

RO

2

2

028 A1.01

3.4

SRO

Atlility to predict and/or monitor changes i'l parameter (to prevent excseding design limits) associated withoperating !he H RPS
controls including: Hydrogen concentration

Proposed Question: Common 32

A reactor trip and SI actuation have occurred.

• Actions of E-O, Reactor Trip or Safety Injection, are complete
• Subsequent ECCS failures have caused transition to FR-C.2, Response to

Degraded Core Cooling.

• The Hydrogen Analyzers have been placed in service.
• The NF AHUs have been secured.
• The Hydrogen Igniters have been energized.
• Hydrogen concentration has risen to 3.7%.

Which ONE (1) of the foilowing describes the appropriate method for reducing
Hydrogen concentration?

A. Place the hydrogen recombiners in service.

B. Shut off the hydrogen igniters AND place the hydrogen recombiners in service.

C. Shut off the hydrogen igniters and obtain a recommendation from Station
Management on the best method for hydrogen removal.

D. Do NOT shut off hydrogen igniters or place hydrogen recombiners in service.
Obtain a recommendation from Station Management on the best method for
hydrogen removal.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional):
A is Correct because H2 is greater than 0.5% but less than 6%
B is incorrect because H2 igni ters will not be secured once runni ng, but credible because the
applicant may believe the igniters should not be runnin g as containme nt approaches a
flammable atmosphere
C is incorrect for reasons A and B above
o is co rrect. If H2 concen tration exceeds 6%, Mgmt must be consulted prior to reducing H2
concentration . Below 6%, recombiners are used

Techni cal Reference(s): FR-C.2, Step 4

Proposed references to be provided to applicants during examination: --'.CN"'o"'n"e _

Bank #

Modified Bank # X

Learning Objective:

Question Source :

Question History:

EP-FR C, obi 4

New

Last NRC Exam

(Note changes or attach
parent)

---

Catawba
2005

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --,-,X _

10 CFR Part 55 Content: 55 .41 _1'-'0'---_

55.43

Comments:

NUREG-1 021, Revision 9



f
DUKE POWER MCGUIRE OPERA nONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

3.0 3.0 2.0

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P 0

a 0 0 R S R
R 0 0

1 Explain the purpose of each procedu re in the FR-G series. X X
EPFRCOO1

2 Discuss the entry and exit gu idance for each procedure in the X X
FR-G series .

EPFRC002

3 Discuss the mit igating strategy (major actions) of each X X X
procedure in the FR-G series.

EPFRCOO3

4 Discuss the basis for any note, caut ion or step for each X X X
proced ure in the FR-G series .

EPFAC004

5 Given the Foldout page, discuss the act ions inc luded and the X X X
basis for these actions.

EPFRCOO5

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident eve nts and plant conditions to determin e
any required action and its basis.

EPFRC006

7 Discuss the time critical task(s) associated with the FR-G X X X
series procedures including the time requirements and the
basis for these requirements.

EPFRCOO7

OP-MC-EP-FRC FOR TRAINING PURPOSES ONL Y
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MNS
EP/1IA/5000/FR-C.2

UNIT 1

RESPONSE TO DEGRADED CORE COOLING PAGE NO.
7 of 46

Rev. 5

II ACTION/EXPECTED RESPONSE I RESPONSE NOT OBTAI NED I
4. Check containment H2 concentration:

_ a. Ensure Operator dispatched to stop
Unit 1 NF AHUs.

_ b. Check Hz analyze rs - IN SERVICE.

_ c. Check Hz concentration - LESS
THAN 6%.

_ d. Check H2 igniters - ON.

_ e. Check Hz conce ntration - LESS
THAN 0.5%.

b. Perform the following:

_ 1) Dispatch operator 10 place Hz
analyzers in service PER
EP/1/A/5000/G-1 (Generi c
Enclosures), Enclosu re 5 (Placing
Hz Analyzers In Service).

_ 2) WHEN Hz analyzers in service.
THEN complete Steps 4.c
through 4.8.

_ 3) GO TO Step 5.

c. Perform the following:

_ 1) Obtain recommendation from
station management to reduce H2
concentration.

_ 2) GO IQ s tep 5.

d. WHEN the following conditions met.
THEN place Hz igniters in serv ice:

• NF AHUs off

_. Hz concentration less than 6%.

_ e. Dispatch operator to place H2
recom biners in service PER
EP/1/A/5000/G-1 (Generic
Enclosures), Enclosure 4 (Placing
H2 Recomb iners In Service).



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO

2

2

035 K5.01

3.4

SRO

Knowledge of operational implications of the following conceptsas the apply 10 the S/GS: Effect of secondary parameters, pressure,
andtemperatureon reactivity

Proposed Question: Common 33

Given the following conditions:

• Plant Startup following Refueling.
• Reactor power is at 68%.

Governor Valve #4 drifts OPEN approximately 10% from its initial position.

Assuming no action by the crew, which ONE (1) of the following describes the initial
effect of the valve failure?

A.

B.

c.

D.

Main Steam Pressure

Increase

Increase

Decrease

Decrease

Increase

Decrease

Increase

Decrease

Reactor Power

Decrease

Increase

Decrease

Increase

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: 0

Explanation (Optional):
D. Correct. If a control valve fails open, steampressure will decrease. due to the increased
steam flow and no action to raise NC temperature. such as Control Rod Withdrawal. If steam
pressure decreases, Tcold will alsodecrease, resulting in a lower Tave. Reactor power wilt
increase because of increased steam flow. Increased power may also be seen on the higher
NC SYSTEM Delta T.
A incorrect. Effect of a steam dumpor turbine control valve failing in the opposite direction than
stated
B incorrect. Steam pressure would decrease, credible because steam flow would increase, and
combination of Tave and reactor power is correct
C incorrect. Steam pressure is correct, but Tave and power are incorrect. Credible because
the relationship between Tave and power is valid, but incorrect for the failure stated

Technical Reference(s): BNT-RTOB PG 29

THF-CY PG 35

(Attach if not previously provided)

Proposed references to be provided to applicants during examination: ..-'-'N"'o"n"e _

_____ (Note changes or attach parent)

Learning Objective:

Question Source:

None (As available)

Bank # X
--'-'-----

Modified Bank #

New

Question History: Last NRC Exam Robinson
2004

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis --"X~_ _

10 CFR Part 55 Content: 55.41 --'X"---_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER COMPANY

Let ' s illustrate this with some examples.

!Objective 2~

Basic Nuclear Training

Example 4 - Reactivity insertions with no change in steam deman d

Assume first that control rods are withdrawn without any change in secondary system steam
demand. The rod withdrawal adds positive reactivity, ken becomes greater than 1, and power
starts to increase. Since steam demand hasn 't changed, a positi ve PMM core causes the
moderator temperature to increase as fuel temperature increases. Both of these add negative
reactivity. The power increase stops when the reactivities are balanced but power is still greater
than demand (still +PMM). Moderator temperature continues to increase , adding negative
reactivity and driving kerr below 1. Power now decreases and fuel temperature decreases, adding
positive reactivity. When power decreases back to match steam demand (PMM :: 0), moderator
temperature stops increasing, and power stops decreasing. The positive reac tivity added by the
rod withdrawal is balanced by negative reactivity added by an increase in moderator temperature
(reactivity is balanced) and the reactor is back to steady state. Reactor power has returned to its
original value and moderator temperature is higher.

For control rod insertions, the opposite of the above occurs, the insertion adds negative
reactivity, kerr becomes less than 1, power starts to decrease (net reactivity becomes negative),
adding positive reactivity as fuel temperature decreases, and the negative PMM causes
moderator temperature to decrease, adding positive reactivity. The power decrease stops when
the reactivity is balanced but power is still less than steam demand (still -PMM). Moderator
temperature continues to decrease, adding positive reactivity and power increases back to match
steam demand , adding negative reactivi ty as fuel temperature increases. When the PMM :: 0 the
moderato r temperature stops decreasing, and power remains constant. The reactivity is balanced,
the PMM:: 0 , and the reactor is back to steady state. The negative reactivi ty added by the rod
insertion is balanced by positive reactivity added by a decrease in moderator temperature.

Thi s example illustrates the inherent stability of the reactor. We disturbed the reactivity balance
by moving control rods. Wit h no further actions, the reactor returned to steady state throu gh the
interaction of moderator temperature reactivity feedb ack and fuel temperature reactivity
feedback. The reactor always tries to return to a steady state condition, not necessarily the same
as before the transient but a steady state condition with reactivity balanced and PMM = o.

Example 5 - Changes in steam d emand with no automatic or operato r actiorrn1"'........

Now assume that steam demand is increased with no control rod motion available (rod control
system in manual ). As steam flow increases, the additional steam necessary is produced by
taking more energy from the Reactor Coolant System. The PMM becomes negative, causing 'I',
to begin decreasing. The co lder water returning to the core provides better neutron moderation ,
adding positive reactivity (reactivity balance becomes positive), causing reactor power to begin
increasing. The increasing fuel temperature adds negative reactivity. Eventually, the positive
reactivity added by the decrease in moderator temperature will be offset by the increase in fuel
temperature (reactivity balance becomes zero) and reactor power will be equal to steam demand
(PMM becomes zero). The reac tor is now at steady state at a higher power level and a lower
moderator temperature . The negative reactivity associated with the increased power level is
balanced by the positive reac tivity added by the reduced moderator temperature.

In the second example, note that the amount of power increase depended on the amount of
change in steam demand - this is the "load following" behavior that was mentioned. The reactor

BNT-RT08
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DUKE POWER MCGUIRE OPERATlONS TRAINING

We normally OPERATE the Turbine in the ' sequential" Governor Valve mode. At full
power we try to OPERATE with the Governor Valves FULLY OPEN to minimize this
throttling effect on overa ll cycle efficiency.

Operating Power Level

Objective # 5

In general, the plant is more efficient at full load than it is at lower power levels because
of the following:

• Turbine is designed to be most efficient at full load.
• Less Throttling Losses
• MSR's and Feedwater Heaters in full operation.

It can be seen from Q "", = UA(T. ,. - T' Im) that as power increases, the t.T between
Tave and T' lm must increase. (Note that U is the coefficient for heat transfer for the S/G
tubes and A is the total surface area of the S/G tubes. Both of these remain essentially
constant). · e a all"Crea~ tM , auld have tordecreaseWhiCh
~ould resTJltiru .stE1am ressurede.£! asi g, The resulting steam pressure decrease
would severely reduce efficiency. Therefore, to limit the amount that steam pressure
decreases with load, NCS Tave is ramped-up by automatic rod withdrawa l or manual
boron dilution. All in all, NCS T" . is ramped-up about 30°F above NCS NO-LOAD T" •.
T001<1 remains essentially constant as NCS Tave is ramped up. Steam pressure still
decreases but not enough to hurt efficiency.

In addition, as power level is increased , the increased HEAT Load on the condenser
would cause condenserpressure to increase thereby reducing efficiency. However, our
procedures ensure that we have sufficient RC pump flow to limit this effect, as power is
increase to 100%.

Other methods of maintaining maximum efficiency.

We minimize auxiliaries by:
• Operating with only one CF pump below 40% power.
• Utilizing no more RC Pumps than required to maintain Condenser Pressure.
• Minimizing the number of Hotwell and Condensate Booster Pumps operating.
• Minimizing Steam Generator blowdown to a value needed to maintain proper

Steam Generator chemistry.
• Fixing steam leaks as they occur.
• Operating with the Air Ejector Condenser and Hydrogen Coolers, etc. to

reclaim HEAT losses.
Indication of Efficiency

The operator's indication of efficiency is the reiationship between Turbine Load (MW.)
and Reactor Power. If eff iciency increases the electric output can be higher for a given
Reactor Power output

TurbinePower
T/ =

ReactorPower

OP-MC-THF-CY FOR TRAINING PURPOSES ONL Y
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA #

Importance Rating

RO

2

2

045A2.17

2.7

SRO

Ability to (a) predictthe impactsof the following malfunctions oroperation onthe MT/G system; and(b) based onthose predictions,
use procedures 10 correct, control, or mitigate the consequences of those malfunctions or operations: Malfunction of eleclrohydraulic
control

Proposed Question: Common 34

Given the following conditions on Unit 1:

• The unit isat 23% power during a power increase.
• The following alarm is received:

• DEH Turbine Runback

• Generator load and reactor power are decreasing.
• The crew has NOT determined the cause.
• The crew enters AP/l /N55001003, Load Rejection.
• The unit stabilizes at 4% power.

In accordance with AP/l /N55001003, which ONE (1) of the following actions is required
to be performed?

A. Reset C-7A and place steam dumps in the Steam Pressure Mode.

B. Trip the reactor and enter EP/l /N 5000/E-O, Reactor Trip or Safety Injection.

C. Place Rod Control in MANUAL and stabilize power at its present value by
ensuring IR Startup Rate equals zero.

D. Place Rod Control in Manual and raise power to a stable value of 12% - 15%
while determining the cause of the runback.

NUREG·1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: B

Explanation (Optional):
A is incorrect, although it would be performed if power did not go below5% and TavefTref was
not within 4 degrees F
8 iscorrect.
C is incorrect but credible because power is held stable by observing IR SUR
D is incorrect but credible because it is the power that the plant will be held at if it goes below
20% but remains above 5%

Technical Reference(s): API1/N550OIOO3 Step 8/9

APt03 Basis Document, pg 8, 9

Proposed references to be provided to applicants during examination: --'-'N"'o"n"e _

Learning Objective: LPAP030bj 2

x
-,- (Note changes or attach parent)

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X,,-__

10 CFR Part 55 Content: 55.41 _1,,0,-_

55.43

Comments:

NUREG- l 021, Revision 9



DUKEPDWER MCGUIRE DPERA TIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR
1.0 1.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Concerning AP/1/A15500/03 (Load Rejection): X X X

• State the purpose of the AP

• Recognize the symptoms that would require
implementation of the AP.

AP03001

2 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for anycaution, note, or step.

AP03002

DP-MC-AP-03 FOR TRAINING PURPOSES ONL Y
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MNS
AP/1/N5500/03

UNIT I

LOAD REJECTION PAGE NO.
5 of 31

Rev. 20

7. Check P/R meters - LESS THAN 20%.

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
Perfonn the following :

- a. Designate an operator to continuously
monitor reactor power.

- b. IF AT ANY TIME reactor power is less
than 20%. THEN perform Step 8 to
stabilize reactor power.

- c. GO TO Step 9.

8. Stabilize reactor power as follows:

a. Place control rods in manual.

_ b. Check P/R meters - GREATER THAN
5%.

b. Perform the following:

_ 1) Trip Reactor.

_ 2) GO IQ EP/11N5000/E-O(Reactor
Trip or Safety Injection).

_ c. Stabilize reactor power, as indicated on
P/R meters , between 12%-15% with
control rods in manual.

_ d. WHEN reactor power is stabilized
between 12%- 15%, I..!:::tf.N. maintain IfR
startup rate at "0" to ensure a cons tant
power level.

e. IF AT AN y TIME reactor powe r goes
below 5%, THE N:

_ 1) Trip Reactor.

_ 2) GO TO EP/1/N5000/E-O(Reactor
Tr ip or Safety Injection).
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I ACTION/EXPECTED RESPONSE

9. Check condenser dump valve s
MODULATING OPEN.

I I RESPONSE NOT OBTAI NED I
!E T~Ave is greater than 4°F above T~Ref.

THEN transfer steam dumps to steam
pressure mode as follows:

- a. Ensure "STM PRESS CONTROLLER"
potentiometer set at 8.4 (1092 PSIG).

- b. Place "STM PRESS CO NTRO LLER" in
manual.

- c. Adjust "STM PRESS CONTROLLER"
output to 0%.

d . Usinq "STEAM DU MP SELECT' swi tch,
perform the following:

_ 1) Ensure C-7A reset.

_ 2) Place steam dumpsin steam
pressure mode.

- e . IF "STEAM HEADER PRESSURE" is
greater than 1110 PSIG, THEN
manually open steam dumpsto control
pressure 1090-1110 PSIG.

- f. Place "ST M PRE SS CONTROLLER" in
auto.



API1 and 2JAl5500l003 (Load Rejection)

reactor scram at the 25 percent low power high flux scram setpoint that was unanticipated by
the crew. The scram was followed immediately by a partial safety injection and partial main
steam isolation."

Note the following excerpt from SOER 96-01: Crew Distractions.

During the Calvert Cliffs, Catawba, Quad Cities, and Wolf Creek events, the operating crews
were distracted by activities of less importance and were unable to adequately monitor critical
plant activities. In at least three instances (Calvert Cliffs, Catawba, Quad Cities) concerns over
secondary plant components resulted in supervisors neglecting to monitor the condition of the
reactor.

STEP 8:

PURPOSE:

Ensure reactor power doesn't decrease too far on a load rejection.

DISCUSSION:

This step attempts to establish control of reactor power between 12% and 15% for those
scenarios where the runback would reduce power to this point or lower. A setpoint of 20% was
chosen with some margin to losing the auto rod control interlock @ 15% impulse pressure (C
5). Below this power, rods are directed to be placed in manual because auto rod withdrawal is
blocked below C-5.

Even though turbine load may be reduced to less than 12-15%, the crew is directed to stabilize
reactor power here. The advantage of maintaining this higher power level is more stable plant
control. As a continuous action, if power does get less than 5%, the crew is directed to trip the
reactor. This should avoid unstable plant control that would challenge automatic SIG level
reactor trips, operating below minimum temperature for criticality, or making any unplanned
mode changes.

Since rate of change of power level is difficult to detect on the power range meters at low
power, a step is provided to cue the operator that IIR startup rate meters indicating "0" is a good
indication of constant power level.

STEP 9:

PURPOSE:

Ensure the rejected turbine load is replaced with steam dump load, until reactor power can be
reduced to turbine power.

DISCUSSION:

Page 8 of 31 Rev 12



APJ1 and 21A1550OJ003 (Load Rejection)

The turbine control system can reject turbine load taster than the reactor control system can
reduce reactor power. If secondary power isn't held close to reactor power, NC system
temperature and pressure would increase rapidly.

Thi s step addresses checking proper operation of the condenser dump valves. If they're not
operating properly, guidance is given to control them via the steam pressure controller.

The "T-Ave greater than 4"F above T-Ref" value is based on a 3"F deadband before the
condenser dumps start modulating open. This gives reactor control a chance to handle that
much error by driving contro l rods. Provided T-Ave is more than 3"F above T-Ref, plus 1"F for
instrument inaccuracies, the RNO gives guidance to use the stea m pressure controller to open
the condenser dumps, since the T-Ave contro ller is not functioning prope rly.

The RNO directs placing the steam pressure controller in manual with a zero output prior to
placing steam dumps in the steam pressure mode so the steam dumps don't immediately open.
Thi s allows the operator to control their opening. Prior to selecting stea m pressure mode, ColA
is reset, since this switch position is on the other side of the T-ave mode switch position. This
ensures ColA reset when going back to the T-Ave mode from the stea m pressure mode.

If steam pressure is above 1110 PSIG, the operator is directed to open the condenser dumps to
control at 1090-1110 PSIG . In steam pressure mode, the steam dump control system does not
have an integra l circuit to bring pressure back to setpoint (steam pressure of 1092 PSIG). It is
proportional only. Therefore, steam pressure and T-ave shou ld be higher than setpoint,
depending on how high reactor power is.

A couple of considerations about trying to control steam dumps manua lly during a load rejection
are:

1. A large load reject ion that is accompanied by the T-ave contro ller not working is likely to
result in a reactor trip on high pressurizer pressure.

2. Dur ing a load rejection scenario, controlling steam pressure at 1092 PSIG will result in a
higher than normal T-ave because this steam pressure is higher than normal for at power
conditions. Th is is still better than allowing steam pressure to be even higher. This effect is
less at lower power levels.

STEP 10:

PURPOSE:

Restore IPS cooling, as appropriate, to allow continued generator ope ration above 10,000
amps.

DISCUSSION:

Page 9 of 31 Rev 12



, ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

2

055 K3.01

2.5

SRO

Knowledge01 the etlect thaI a loss or matlunction of the CARS will have on the following: Main condensef

Proposed Question:

Given the following:

Common 35

• The unit is at 100% power.
• All major controls are in AUTO.
• Tave has remained constant.
• Main Generator output has DECREASED 25 Mwe.

Which ONE (1) of the following describes the cause of the above indications?

A. SG Safety Valve leakage.

B. Condenser Air Ejector malfunction.

C. Inadvertent NC SYSTEM dilution.

D. Inadvertent Control Rod insertion.

Proposed Answer: B

Explanation (Optional):
B is correct. If an Air Ejector malfunctions, non-condensable gases will build in Main
Condenser. As gases build, vacuum will decrease. If vacuum decreases, then backpressure is
rising, which will cause a decrease in steam flow (Delta P from SGs to condenser lowers).
When Steam flowthrough the turbine is reduced, electrical load will also be reduced. In this
case, the steam flow change is transmitted back to the NC SYSTEM, causing Tave to rise.
A is credible because SG Safety Valve leakage can result in a lower output fromthe Main
Generator. It is incorrect because Tavg will decrease.
C is credible because an inadvertent dilution will cause Tavg to rise. It is incorrect because
Main Generator load will rise also.
D is incorrect because Tavg will decrease. It is credible because Main Generator load will also
decrease.

NUREG-l021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: . B

Explanation (Optional):
B is correct . If an Air Ejector ma lfunctions, non-condensab le gases will bui ld in Main
Condenser. As gases build, vacuum will decrease. If vacuum decreases, then backp ressure is
rising, which will cause a decrease in stea m flow (Delta P from 5Gs to condenser lowers).
When Steam flow through the turbine is reduced, electncalload will also be reduced. In this
case, the steam flow change is transmitted back to the NC SYSTEM, causing l ave to rise.
A is credible becau se SG Safety Valve leakage can result in a lower output from the Main
Gen erator. It is inco rrect becau se l avg will decrease.
C is credible becau se an inadve rtent dilution will cause l avg to rise. It is incorrect because
Main Generator load will rise also.
D is incorrect because Tavg wi ll decrease. It is cred ible because Main Generato r load will also
decrease.

Demo on simulatorTechnical Reference(s): (Attac h if not previously provided)
- - - - -----

Proposed references to be provided to applican ts during examination: --'-'Nc=0"n"e _

Learning Objective: None (As avai lable)

_ _ _ _ _ (Note changes or attach parent)

Bank # X
--'-'---

Modified Bank #

New

Question Source:

Question History: Last NRC Exam IP3 2003

Question Cog nitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --,-,X _

10 CFR Part 55 Content: 55.41 ~X,,---_

55.43

Comments:

NUR EG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
2

2

071 K4.05

2.7

SRO

Knowledge 01 design fealure(s) ard'or inletlock(s) YItlich providelorthe tonowiog: Point of release

Proposed Question: Common 36

Which ONE (1) of the following components will stop the Unit 1 Aux Building Ventilation
Unfiltered Exhaust Fans on high radiation in the event of a Waste Gas leak to the Aux
Building atmosphe re?

A. 1-EMF-37 (UNIT VENT IODINE HI RAD)

B. 1-EMF-36 (UNIT VENT GAS HI RAD)

C. 1-EMF-41 (AUX BLDG VENT HI RAD)

D. 1-EMF-50 (WASTE GAS DISCHARGE HI RAD)

Proposed Answer: A

Explanation (Optional):
A is correct. EMF-3S or 37 will stop the fans
B is incorrect, would close WG~160 if hi rad on waste gas discharge
C is incorrect, would realign Aux Building filtered exhaust
D is incorrect. Would stop fans on high waste gas discharge rad (Trip2) but this is a leak to
atmosphere

Technical Reference(s): P"S:-S=-V:-Ac',,:.P.::9'--1-7- - ---- (Attach if not previously provided)

WE-EMF, P9 21 , 27

Proposed references to be provided to applicants during examination: -'N"o"'n"'e'-- _

Learning Objective:

NUREG-1 021 , Revision 9

WE-EMF Obj 3,
PSS-VA, obj 6, 12

(As available)
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Question Source:
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Bank #

Modified Bank #

New
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X(WEEMFN08) (Note changes or attach
parent)- --- -

Question Cognitive Level: Memory or Fundamental Knowledge _X,-,-__
Comprehension or Analysis
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Comments:
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DUKE POWER MCGUIRE OPERA nONS TRAINING

1

LORNLO

2

CLASSROOM TIME (Hours)

___INL:R I LP;O I_L_P_:_O----'- _

OBJECTIVES

N N L L L

OBJECTIVE L L P P °° ° R S R
R ° °1 State the purpose of the Auxiliary Building Ventilation System. X X X X

2 Sketch per Drawing 7.1 or describe the basic flowpath of the X X X X
Auxiliary Building Ventilati on System's Supp ly AHUs and
Exhaust Fans.

3 Discuss the operation, local controls and indications X X X X
associated with the following compone nts:

• Supply AHUs

• Unfiltered Exhaust Fans

• Filtered Exhaust Fans

• Counting Room AHU

4 State the interlocks between the VA System's Supply and X X X X X
Exhaust Fans.

S State the cooling and heating water supply for fhe VA Supp ly X X X X
AHUs.

6 Discuss the trips associated with the VA System Unfiltered X X X X X
Exhaust Fans.

7 Concerning the Engineering Safeguard AHU s: X X X X X

• State the purpose of the NO, NS, and KF AHUs.

• Discuss the operation of the ES Pump AHUs.

• State the interlocks associated with each ES Pump
AHU.

8 Given a Limit and Precaution assoc iated with the VA System, X X X X X
discuss its basis and when it applies.

9 Describe the normal operational lineup associated with the X X X X
VA System.

OP-MC-PSS-VA FOR TRAINING PURPOSES ONL Y

Page 5 of 67
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DUKE POWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

10 Describe the operation of the VA System following a Blackout X X X X X
and/or Safety Injection signal.

11 Discuss when the VA Systems Filtered Exhaust Fan's X X X X X
"RESET" pushbutton will be used.

12 Discuss the response of the VA System to a Trip II alarm on X X X X X
the fo llowing EMFs.

• EMF-35(L) Unit Vent Particulate ( Low Range )

• EMF-37 Unit Vent Iodine

• EMF-41 Auxiliary Building Vent ilation

13 Concerning the Technical Specifications related to the VA
System:

• Given the LCO title, state the LCO ( including any X X X
COLR values ) and app licability.

• For any LCO's that have action required within one X X X
hour, state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech Spec LCO's is(are) not met and
any action(s) required within one hour.

• Given a set of parameter values or system conditions X X X
and the appropriate Tech Spec, determine required
action(s).

• Discuss the bases for a given Tech. Spec. LCO or X •
Safety Limit.

• SRO ONLY

OP-MC-PSS- VA FOR TRAINING PURPOSES ONL Y

Page 7 of 67

REV. 19



DUKE POWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hoursl

NLO NLOR LPRO LPSO LOR

3 3 3 3 2

OBJECTIVES

S N N L L L

E OBJECTIVE L L P P 0

Q 0 0 R S R
R 0 0

1 State the purpose of the Process and Area Radiation X X X X
Monitoring System.

WEEMFQ01

2 List the process monitored by each EMF and why it is X X X X X
monitored.

WEEMFOO2

3 Describe the automatic actions that occur as a result of a Trip X X X X X
alarm for each of the following EMFs

• 1(2) EMF 31 Unit 1(2) Cony. Waste Treatment System

• 1(2) EMF 34(l) Unit 1(2) Steam Generator Sample

• 1(2) EMF 35( l) Unit 1(2) Unit Vent Part. (low range)

• 1(2) EMF 36(l) Unit 1(2) Unit Vent Gas (low range)

• 1(2) EMF 37 Unit 1(2) Unit Vent Iodine Monitor

• 1(2) EMF 38( l) Unit 1(2) Cont, Part . (law range)

• 1(2) EMF 39( l) Unit 1(2) Cont, Gas ( low range )

• 1(2) EMF 40 Unit 1(2) Cont, Iodine

• OEMF 41 Aux. Bldg Venl.

• 1(2) EMF 42 Unit 1(2) Spent Fuel Bldg. Vent.

• 1(2) EMF 44(l ) Unit 1(2) Cont. Venl. Drain Tan k

• 1(2) EMF 46A1B Unit 1(2) Component Cooling

• OEMF 47 Boron Recycle Evap. Dist illate

(cont, )

(SEQ IS the order In which the objective IS tirst covered In the lesson plan )

OP·MC·WE·EMF FOR TRAINING PURPOSES ONL Y

Page 7 of 129
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DUKE POWER MCGUIRE OPERA TJONS TRAINING

The purpose of the auto actions:

• EMF34 effluent is directed to ground water drainage sump "A", therefore
isolating this flowpath prevents contaminating this sump.

• S/G blowdown blowoff tank effluent may be d irected to either the
condensate system or the turbine building sump. isolating blowdown will
prevent contaminating these systems via the blowdown pathway.

• Conventional sampling effluent may be directed to the CST or turbine
building sump. Isolating conventional sampling will prevent contaminating
these systems via this pathway.

These channels use dual range gamma liquid assembly. The low range uses a gamma
liquid ( Nal Scint ) while the high range uses a GM detector.

2.1.4 Unit Vent Airborne Monitor

The following channels are used to monitor the unit vent:

• 1(2} EMF 35 (L) Unit 1(2) Unit Vent Particulate (Low Range)

• 1(2) EMF 36 (L) Unit 1(2) Unit Vent Gas (Low Range)

• 1(2) EMF 36 (H) Unit 1(2) Unit Vent Gas (High Range)

• 1(2) EMF 37 Unit 1(2) Unit Vent Iodine

Objective ## 2 I
These EMFs , utilize a sample probe located within the Unit Vent to monitor,
record, and alarm the gaseous, iodine and air particulate activity levels released
to the atmosphere from the combined ventilation systems within the station.

Atmosphere from the Containment Purge, Containment Annulus Ventilation,
Auxiliary Building Ventilation, Condenser Air Ejector, Fuel Pool Ventilation and
other potentially radioactive systems are discharged through the Unit Vent.

I Objective # 2, 3 I
The automatic actions for these EMFs are as follows:

• A Trip 2 high radiation alarm on 1EMF 35 (L), 1EMF 37, 2EMF 35 (L), or
2EMF 37 will stop Auxiliary BUilding Unfiltered Exhaust Fans 1ABFXF-1A,
1ABFXF-1B, 2ABFXF-1A, and 2ABFXF-2B.

• A Trip 2 high radiation alarm on 1EMF 36 (L) will close 1WG160 to terminate
waste gas discharge.

• 1EMF 36 (L) will also alarm and indicate at the Waste Gas Processing
Panel.

OP·MC·WE·EMF FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

2ABF-D-4A

2ABF-D-4B

2ABF-D-5A

2ABF-D-5B

NOTE: Sample point 6 has been deleted, so only 11 points are currently
monitored.

A 12.point timed sample system is used to control the solenoid valves (refer to
Drawing 7.4). Each sample point takes about 2.5 minutes, 1.5 minutes to purge
and 1 minute to sample. Thus, each point will be sampled twice per hour. The
flow rate for each sample line is 1 sefm. This 1 sefm from the sampled line is routed
through the detector. A SCAN/STOP switch is provided to control EMF 41 operation
mode: ( refer to Drawing 7.4 )

• Scan Mode· provides automatic sequential sampling of 11 Aux. Bldg areas.
PTil/Al4600/03B requires the toggle switch to be in the scan position.

• Stop · provides continuous sampling of one area .

A ready light. illuminates while EMF is sampling and off while purging. A STEP
switch allows manual selection of desired sample point. This option is available
in the SCAN mode only. A point window provides an LED readout that displays
selected sample point. When the scanner is selected to a single point. remote
readout to the OAC and Pi database is disabled. Only the local Control Room module
readout isavailable.

I Objective # 2. 3 I
On a Trip 2 high radiation alarm, Aux . Building Ventilation will be passed through
filter units ABFU·l and ABFU·2 (filter bypass will be terminated). The following
dampers will open:

• l ABF-D-4A

• l ABF-D-4B

• 1ABF-D-5A

• 1ABF-D-5B

The following dampers will close:

• l ABF-D-3

• 2ABF-D-3

• l ABF-D-6

• 2ABF-D-6

The purpose of the auto actions is to place the VA filters In service. Any Unit
Vent release originating in the VA filtered exhaust system will be minimized.

This channel util izes a single range beta gas (Plastic Scint.) detector.

FOR TRAINING PURPOSES ONL Y
Page 27 of 129
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DUKE POWER

Objective #6

MCGUIRE OPERA TlONS TRAINING

The Auxiliary Building Unfiltered Exhaust Units consist of four (4) 50% capaci ty
exhaust fans ( Unit 1 and 2 have two each) extracting air from the "clean" areas of the
Auxiliary Building and exhausting to the Unit Vent. These fans must be manually
started with their ON/OFF switches located on contro l panels 1(2)RB-ECP-1. The air
being exhausted by this system is monitored by 1(2)EMF-35 ) "Unit Vent Particulate".
1(2)EMF-36 "Unit Vent Gas", and 1(2)EMF-37 "Unit Vent Iodine" .

Air flow monitors are provided in the filtered and unfiltered exhaust ducts to the unit vent
stack. The readouts for these monitors are located on control panels 1ABFX-CP-1b
and 2ABFX-CP-1b for filtered exhaust and 1RB-CP-1 and 2RB-CP-1 for unfiltered
exhaust. ON/OFF indications for the Unfiltered Exhaust Fans are located on the HVAC
panel in the Control Room ( Refer to Drawing 7.3 ).

All the Auxiliary Building Unfiltered Exhaust fans ( Unit 1 and 2) are interlocked to trip
on a Blackout or Safety Injection from either train of either unit. A Trip II on EMF-35(L)
"Unit Ve nt Particulate ( Low Range )" or EMF-37 "Unit Vent Iodine" on either unit will trip
all (Unit 1 and Unit 2) Unfiltered Exhaust Fans.

2.3 Auxiliary Building Dampers ( refer to Drawing 7.2 )

The Auxiliary Building Ventilation System has various types of dampers to control air
flow.

Isolation dampers 1(2)ABS-D-1 and 0-3: These dampers are on the inlet to the
supply fans. These dampers are interlocked to close when the supply fans are tripped
to ensure the ability of the filtered exhaust fans to maintain the ECCS Pump Rooms at
1/8 inch water gauge negative pressure.

Check Dampers 1(2)ABS-D-2 and 0-4 : These dampers are located on the outlet of
the supply fans. These dampers shall be able to close on a LOCA to ensure the ability
of the filtered exhaust fans to maintain the ECCS Pump Rooms at 1/8 inch water gauge
negative pressure.

Isolation dampers 1(2)A BF-D-1 and 0-2 : These damp ers are located at the outside
air intake of the Filtered Exhaust Filter Units. A thermostat in the discharge of the
charcoal absorber section of the filtered exhaust train controls these dampers to
requtate outside air intake flow to maintain a maximum filter discharge temperature of
200°F.

Check Dampers 1(2)ABFX-D-1 and 0-2 : These dampers are located on the
discharge of the Filtered Exhaust Filter Unit Fans. These dampers allow flow from the
fans to the unit vent and prevent back-flow through the adjacent fan.

Check Dampers 1ABUX-D-4 and 2ABUX-D-3 : These dampers are located on the
common exhaust of the Unfiltered Exhaust Filter Units and fans. These dampers
prevent flow from the unit vent back through the Unfiltered Exhaust to avoid a potential
unmonitored radioactive release from the unit vent to the Auxiliary Building.

Dampers 1ABF-D-3 and 2ABF-D-3: These dampers are located on the bypass
portion of the Filtered Exhaust Filter Units. These dampers close to isolate potentially
contaminated air from the environment and maintain the ability of the system to filter the

OP-MC-PSS-VA FOR TRAINING PURPOSES ONL Y
Page 17 of 67
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Question 34 WEEMFN08 WEEMFN08

1 Pt

Answer 34

Unit 1 is operating at full power and Unit 2 is refueling. Unit 1 is releasing a minimall y decayed
waste gas decay tank when a significant packing leak starts on isolation valve 1WG·160, (WG
Decay Tank Outlet to Unit Vent Control) .

Which one of the following statements correctly describes the automati c actions required to
assure that the leak is contained and filtered?

A. 1EMF-50 (WASTE GASDISCHHI RAD) automatically closes 1WG-160, and 1EMF-41 (Aux
BLDGVENTHIRAD) automatically stops the auxiliary building ventilation unfiltered exhaust
fans.

B. 1EMF-41 automat ically stops the auxiliary building ventilation unfiltered exhaust
fans, and 1EMF-36 (UNIT VENTHI RAD) automatically closes 1WG-160.

c. 1EMF-36 automati cally closes 1WG· 160, and 1EMF·35 (UNITVENTPARTHI RAD)
automatically aligns the auxiliary building ventilation filter trains.

D. 1EMF-35 automatica lly stops the auxiliary building ventilation unfiltered exhaust
fans, and 1EMF-41 automatically aligns the auxiliary bUilding ventilation filter trains.

Answer: 0



/, ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

2

079 A2.01

2.9

SRO

Abil ity10(a) predict the impacts of the following malfunctions or operation on the Service Air system; and (b) based on those
predictions, use procedures10 correct, control, Ofmitigate the consequences otmose malfunctions or operations: Cross-connection
with lAS

Proposed Question: Commo n 37

Given the following conditions:

• A Loss of Instrument Air has occurred.
• The crew is performing actions of AP/ 1/A/55001022. Loss of VI.
• VI pressure is 80 psig and going down slowly.

Which ONE (1) of the following is the required action related to 1VI-820, VI to VS Cross
Connect valve?

A. Verify 1VI-820 automatically closed; the valve closes at 90 psig decreasing.

B. Manually close 1VI-820; the valve has no automat ic features.

C. Verify 1VI-820 automatically opens; the valve opens at 90 psig decreasing.

D. Manually open 1VI-820; the valve has no automatic features.

Proposed Answer: A

Explanation (Optional):
A is correct. Auto close at 90 psig
B is incorrect, as the valve will auto close

C is incorrect. Credible if candidate believes that VS will serve as a backup supply to VI
D is incorrect. Credible if candidate believes that VS can be aligned as a backup to VI

Technical Reference(s):

NUREG-1021, Revision 9

SS-VI, pg 71
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DUKE POWER MCGUIRE OPERATIONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R 5 R

R 0 0

6 Explain the control function associated with each of the X X X X
following VI Air Compressor (A, S, and C) pushbuttons:

• Start/Stop pushbutton

• Reset pushbutton

7 List the interlocks / trips associated with operation of the X X X X X
following plant air system components:

• VI Air Compressors

• VI-820 (Vi to VS Supply Valve)

• VS Low Pressure Air Compressor

• VB Air Compressor

8 Describe the foll owing controls and/or indications associated X X X X
with operation of VI Air Compressors D, E, and F:

• On/Off switch and indication

• Start/Stop pushbuttons

• Pre-lube pump status

• Ackn owledge/Reset pushbutton

9 Describe how the following VI System components function to X X X X
provide a continuous supply of clean dry air:

• Service Building Air Receiver Tanks (and drains)

• Air Dryers

• Au xiliary Build ing Instrument Air Tanks

10 Explain each one of the following controls and lor indications, X X X X
associated with the Breathin g Ai r Compressors:

• Start/Stop Pushbutton

• "Power ON" Light

• "RUN" Light

• Discharge Air Over-Temperature Light

• Rotor Oil Filter Service Light

• Bear ing Oil Filter Service Light

• Air/Oil Separator Service Light

• Service Air Filter LlP Gauge

• Purification Filter LlP Gauge

• Rotor Coolant Temperature Gauge

• Discharge Air Pressure Gauge

• Discharge Air Temperature Gauge

11 Describe normal operation of the Breathing Air X X X X X
Comnressorts).

OP-MC-SS-VI FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERATJONS TRAINING

1.2.12 lVI-820 VI to VS Control Valve

The VI System normally supplies the Low Pressure VS System through control valve
1V1-820.

Controls and indication for 1VI-820 are located at the VI Sequencer Contro l Pan el. The
valve control switch is a three position switch:

• Close
• Auto
• Open

Objective # 7

Indication provided at the VI Sequencer Contro l Panel consists of the following:'

• 1VI-820 Close (green light)
• 1VI-820 Open (red light)

This valve is normally in the AUTO position and will automatically close should VI
System Pressure decrease to <90 psig. Upon valve closure 1VI-820 can be
reopened once VI System Pressure has increased >90 psig by placing th e valve to
the OPEN position. After opening the valve lVI-820, the switch should be
returned to the AUTO position. If not, the valve will reopen without operator
act ion, after closure, as soon as pressure has increased above 90 psig.

1.2.13 VI System Air Dryers A, B, and C

Objective # 9

VI Dryers A, B, and C (AMLOC-CHA Dryers) are fully automatic, desiccant-type air
dryers designed to remove vaporous moisture from the Instrument Air System.

Generally, two of the three desiccant air dryers (A, 8 , and C) are ln -servlce while
on e remains in standby, ready and available for service when needed. Each in
service dryer will alternately cycle air through one of the two desiccant chambers
for moisture removal, while the other chamber is regenerated (removal of
previously adsorbed moisture) and re-pressurized.

OP-MC- SS-VI FOR TRAINING PURPOSES ONL Y
Page 71 of 195

REV. 29



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

2

2

086 K6.04

2.6

SRO

Knowledge of the effectof a loss or malfunction onthe Fire Protection System following will have on the following: Fire, smoke, and
heal detectors

Proposed Question:. Common 38

Given the following condit ions:

• A Zone 55 (Service Building, IAE Offices, Admin Bldg, Project Offices) is
received on the Fire Detection Processing Control Center (EFAPCC).

• An operator has been dispatched to investigate the alarm and discovers that the
alarm is due to a failed detector.

Which of the following best describes the appropriate actions for the operator
dispatched to investigate the alarm related to acknowledging/resetting the alarm?

Reference Provided

A. Wait for a member of the fire brigade to arrive to verify the alarm is not valid
before resetting the alarm.

B. Acknowledge the sub-zone alarm on Control Room Board 1MC-16.

C. Notify the Control Room that the alarm is invalid and verify the sub-zone alarm
clears when DGP-47 is reset from the EFAPCC.

D. Acknowledge the sub-zone alarm on DGP-47 and verify that the Zone 55 alarm
clears on the EFAPCC.

Proposed Answer: 0

Explanation (Optional):
A is incorrect. For failed detector, Fire Brigade response is not required. Valid because Fire
Brigade would respond to other detector alarms if valid
B is incorrect. Acknowledging not the same as resetting the alarm.
C is incorrect. Opposite of actual reset. Acknowledgement is on DGP~47 , not on EFAPCC
o is correct.

NUREG-102 1, Revision 9



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Technical Reference(s): SS-EFA, pg 21 (Attach if not previously provided)

OP/O/Al6400/002 C

Proposed references to be provided to applicants during examination: OP/OIN6400/002 C

Learning Objective:

Question Source:

Question History:

SS-EFA -5

Bank #

Modified Bank #

New

Last NRC Exam

X(SSEFA013)

(Note changes or attach parent)
- - - -

Question Cognitive Level: Memory or Fundamental Knowledge -'X'-'---__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _1,,0,--_

55.43

Comments:

NUREG-l 021, Revision 9



DUKE POWER MCGUIRE OPERA TlONS TRAINING

N N L L L

OBJECTI VE L L P P 0
0 0 R S R

R 0 0

5 Given OP/O/N6400/002 C, describe how the operator can X X X X
acknowledge/reset the Local Fire Detection Alarm Panels.

6 Discuss the NLO's responsibility in performing the SLC X X X X
actions:

• Establishing an hourly fire watch in the area

7 Concerning the Selected Licensee Commitments ( SLC )
related to the Fire Detection System:

• For any commitments that have action required within one X X X
hour, state the action.

• Given a set of parameter values or system conditions, X X X
determine if any commitment(s) is (are) met and any
action(s) required within one hour.

• Given a set of plant parameters or system conditions and X X X
the SLC Manual, determine required action(s).

• Given the SLC Manual, discuss the basis for a given X •
commitme nt.

• SRO only

OP-MC-SS-EFA FOR TRAINING PURPOSES ONL Y

Page 7 of55
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OUKEPOWER MCGUIRE OPERATIONS TRAINING

3.2. Abnormal and Emergency Operation

I Objectives # 4, 5 I
There are two annunciators in the Control Room horse shoe area associated with the
EFA System. Both of these alarms are on the unit #1 side on panellADl 3. The first
alarm to be covered is the " FIRE DET SYS CPU PWR FAILURE" , located at F-3.
Several immediate and supplementary actions are required to be performed if this
annunciator comes in.

Refer to a current copy of OPI1IA161 001010 N (Annunciator Response fo r Panel
1AD-13) to address the associated objectlve(s).

The other EFA alarm, "FIRE DET SYS ALERT", is located on 1AD-13, E-3. It is
actuated when any of the zone's detectors reach their individual setpoints. It could also
be triggered by a failed detector.

This Annunciator Response Procedure (ARP) provides information such as Automatic
actions that should occur for certain zones and specific actions to take if the fire is in
the Auxiliary Building, Reactor Building or Annulus.

Whenever this annunciator is received, the operator will go to the EFAPCC and
determine which zone is in alarm. Then, an operator is sent to the area. If an actual fire
is verified , the Fire Brigade is dispatched. RP/0IAl57oo/o25 (Fire Brigade Response)
and AP/0IAl55001045 (Plant Fire) are also referred to.

If the EFA is only in alarm, then the ARP directs the operators to O P/0IAl64001002 C
(Fire Detection System). Enclosure 4.1 (Fire Detection System AlarmlTrouble) provides
instructions for acknowledging and resetting EFA alarms from the control room Fire
Detection Terminal (EFAPCC). If unable to reset them from the control room, local
resetting may be necessary . In some cases, local resetting is rather involved. This
enclosure gives detailed guidance on locally resetting zones 207, 55, 153, 182 and 220.

Refer to current copies of OP/11A161 00/01 0 N (Annunciator Response for Panel
1AD-13) and OP/0IAl64oo /oo2 C (Fire Detection System) to address the
associated objective(s).

OP-MC-SS-EFA FOR TRAINING PURPOSES ONL Y
Page 210155

REV. 17



Enclosure 4.1

Fire Deteclion System Alarmrrrouble

1. Limits and Precautions

None

2. Initial Conditions

Non e

3. Procedure

OP/OIN6400/002 C
Page 1 of 14

o 3.1 IF EFA computer out of service AND CANNOT be immediatel y restarted, perform the
following within 1 hour (SLC).

NOTE: Steps 3.1.1 - 3.1.6 may be performed concurrently.

3.1.1 Initiate a continuous Fire Watch on the foll owing:

O Zone 4 1 (Switchgear Room lETA and Switchgear AHU l A & IB Room
(Room S03A))

O Zone 43 (Switchgear Room 2ETA and Switchgear AHU 2A & 2B Room
(Room S05A»

o Any breached fire barriers

3.1.2 Check the following:

o DGPs I Zones listed in Table 4 .1-1 (Local Monitoring Requirements)
o Unit 1 Annulus Detection Panel
o Unit 2 Annulu s Detecti on Panel

o 3.1.3 IF any fire zone found in alarm, check affected zone locally.

NOTE: Survei llance requirements for containment SLC fire zones are satisfied by monitoring
containment temperatures as described below.

o 3.1.4

o 3.1.5

o 3.1.6

Monitor Upper Containment average temperature hourly.

Monitor Lower Containment we ighted average temperature hourly.

IF fire verified in containment, manually actuate Containment Evacuation
alarm.



Enclosure 4.1

Fire Detection System Alarmffrouble

NOTE: The following step may be performed at any time it is needed.

3.2 Responding to EFA Computer lock up.

OP/O/N6400/002 C
Page 2 of 14

0 3.2.1 IF EFA Computer lock up occurs, perform the following:

o 3.2.1.1

o 3.2.1.2

Reboot computer.

IF the EFA computer has the 052 operating system screen
appearing in the foreground after booting completes, performthe
following:

o A. Click the icon "Unity 5.8".

o B. Click to enlarge (in the upper right hand comer of the
window).

DC. Sign on per Step 3.3.

0 3.3 IF required to sign on Fire Detection Terminal , perform the following:

o 3.3.1

o 3.3.2

o 3.3.3

o 3.3.4

o 3.3.5

Type OPS in User Name slot.

Depress "TAB" key on keyboard.

Type password OPSX.

To complete sign on select "Log On" or depress "Enter" on keyboard.

WHEN a system status tree appears, single click on MNS FD System (EFA).



Enclosure 4.1

Fire Detection System AlarmITrouble
OP/OIN6400/002 C
Page 3 of 14

NOTE: • Tree navigation accomplished by clicking on arrows at upper left of screen. a
• IF one zone is in alarm/trouble, additional alarms will NOT announce unless the

" lAD~ 13 Reset" pushbutton is depressed.

• IF more than one zone is in "Alarmffrouble", an alarm will announce until all have
been acknowledged.

• Alarm summary screen only reflects conditions that existed when screen was called
up. Screen does NOT continually update.

• The following options are available to respond to alarms:

• F-1 "Help"

• F-2 "Graphic Menu" - Displays MNS FD System (EFA) screen

• F-5 "Point Command" - Displays alarm reset window, must know point number

• F·9 "Ack Graphic" - Displays associated graphic if one exists

• F-ll "Ack Message" - Displays action message if one exists

• F-12 "Ack Alarm" - Alarm message will no longer be displayed but will be
printed out

• Esc key - Removes display of current alarm



3.4

Enclosure 4.1

Fire Detection Syst em Alar mITroub le

Acknowledging an Alann

OP/OIN 64001002 C
Page 4 of 14

o 3.4.1 IF fire or troubl e alann(s) in Zones 134 through 182, perform the following:

o 3.4.1.1

o 3.4.1.2

o 3.4.1.3

o 3.4.1.4

o 3.4.1.5

o 3.4.1.6

o 3.4.1.7

o 3.4.1.8

o 3.4.1.9

o 3.4. 1.10

o 3.4.1.11

o 3.4. 1.12

From menu bar, click "Systems".

From "System" drop down menu , click on "ESTI # 1".

From "ESTI # 1" sub menu, click "Commands".

From "ESTI # 1System Command" dialog box, selec t "Network
Panel Mask".

From "Network Panel Mask Command" dialog box , click
applicable panel.

Perform one of the following to switch from "no" to "yes" to
allow comm and reception :

o Double click on applicable panel line to switch from "no" to
"yes"

OR

o Highlight applicable pane! line and toggle from "no" to "yes"

From "Network Panel Mask Command" dialog box, select "Panel
Sil".

\VI-IEN "Request Completed " message box appears. click "OK".

From "Network Panel Mask Command" dialog box, select
"Reset".

\VIIEN "Request Completed" message box appears. click "OK".

Click "Quit" on "Network Panel Mask Command" dialog box to
close dialog box.

IF alarms will NOT acknowledge/si lence, noti fy IAE.

Person Notified
_ _ I_ 
Date Time



o 3.4.2

Enclosure 4.1

Fire Detection System Alarmffrouble

IF alarm in Zone 201, perform the following:

OP/O/N6400/002 C
Page 5 of 14

o 3.4 .2.1

o 3.4.2.2

o 3.4.2.3

o 3.4.2.4

o 3.4.2.5

Dispatch operator to panel OEFADP9530 (located beside
DGP23).

At panel OEFADP9530 perform the following:

o A. Press Alarm Silence

DB. Press Reset

IF alarmclears, notify Control Room to continue at Step 3.4.3 .

IF alann is valid, notify control room to call out fire brigade.

IF alarm is invalid AND will not reset, perform the following:

o A. Clear Control Room "FIRE DET SYS ALERT" alarm by
depressing "lAD13 RESET"pushbutton on contro l panel.

D B. Ensure Work Request initiated.

DC. IF no other alarms are present, exit this procedure.

o 3.4.3

o 3.4.4

o 3.4.5

o 3.4.6

Press "F I2" key.

Select "Ack" in "Acknowledge Alann Box" or depress "Enter" for each alarm.

\VIIEN all alarms have been acknowledged, click "QUIT" or "Esc".

Press F9 to navigate directly to DGP in alarm.

o 3.4 .6.1

o 3.4.6.2

o 3.4 .6.3

Select point marked "RES"for each DOP needing reset.

Select "ON" in "Point Command Box".

\VHEN alarm reset, click "QUIT" or "Esc".

o 3.4.7 IF alarms cleared, perform the following:

o 3.4.7.1

o 3.4 .7.2

o 3.4.7.3

Click "Mise" tab.

Click "Clear Alarm s".

Check alarms cleared from bottom screen display.

o 3.4.8 Clear Conlrol Room "FI RE DET SYS ALERT" alarm by depressing
"IAD13 RESET"pushbutton on control panel.



o 3.4.9

Enclosure 4.1

Fire Detection Sys tem AlarmITrouble

IF unable to reset alarm, perform the following:

OP/O/N6400/002 C
Page 6 of 14

NOTE: All alarms inside Containment should be able to be rese t from the EFA com puter.
otherwise additional problems are indicated by this and I&E investigation is required.

o 3.4.9.1

o 3.4.9.2

IF alarm is in Containment, notify I&E to investigate alarm.

IF fire OR trouble alann(s) in Zone 48, perform the following:

NOTE: Alarm module in the next step is located inside door on back side of panel directly behind
the EPA computer labeled "ANN . CIRCUITS".

o A. IF message appears on alarm module screen, reference the
message.

D B. Depress "Reset".

D C. IF Alann does NOT reset, perform the following:

o 1. Depress "Alarm Silence" or "Panel Silence" as
necessary to silence alarm.

0 2. Continue at Step 3.12.

o D. Check alarm clears on Zone 48 on EFA Computer.

D E. IF this is the only alarm requiring attention, exit this
Enclosure.

o 3.4.9.3

o 3.4 .9.4

o 3.4.9.5

o 3.4.9.6

Dispatch operator to affected area to investigate.

Refer to Enclosure 4.2 (Fire Detection System - Fire Zone Data)
for SLC considerations.

IF fire verified in containment, manu ally actuate Containment
Evacuation alarm.

IF necessary to place local RF system alarm bellslhom in ack/off,
maintain configuration control with a CCC Card or R&R.



IF unable to reset either of the following zones, initiate a
continuous Fire Watch for affec ted zone( s) .

o 3.4.9.7

Enclosure 4.1

Fire Detection System AlarmITrouble
OP/OIN6400/002 C
Page 7 of 14

o 3.4.9.8

O Zone 41 (Switchgear Room lETA and Switchgear AHU IA
& IE Room (Room 803A» {PIP M-03-02588)

O Zone 43 (Switchgear Room 2ETA and Switchgear AHU 2A
& 2B Room (Room 805A» {PIP M-03-02588)

IF unable to reset any of the following zones, perform applicable
section:

O Zone 207. Section 3.5 (Responding to Zone 207 (DGP 46)
alann)

O Zone 55. Section 3.6 (Responding to Zone 55 (DGP 47)
alarm)

O Zone 153. Section 3.7 (Responding to Zone 153 (DGP 32)
alarms}

O Zone 182. Section 3.8 (Responding to Zone 182 (DGP 42)
alanns)

O Zone 220. Section 3.9 (Responding to Zone 220 (DGP 49)
alarm}

O Zone 218. Section 3.10 (Responding to Zone 218 (DGP 49)
alann)

O Zone 47, Sec tion 3.11 (Responding to Zone 47
(DGP 45) alarm)

3.5 Responding to Zone 207 (DGP 46) alarm

o 3.5.1

o 3.5.2

o 3.5.3

o 3.5.4

Dispatch NLO to Telecomm unication Roo m in Canteen with key # 164.

Determine which subzones are in alarm at local panel.

Acknowledge subzone(s ) alarm on DGP 46.

Check alarm clears on Zone 207 on EFA Computer.

NOTE: A fire alarm shuts down the ventilation fan for the affected subzone.

o 3.5.5 IF unable to reset invalid alarm, evaluate re-starting ventilation fans for
affected subzone by placing affected subzones AHU Fire Detector Interlock
Switch in "OFF" position. (DGP 46)



En closure 4.1

Fire Detection System Alarmffro ub le
OP/O/N6400/002 C
Page 8 of 14

NOTE: An alarm on subzone 207-1 shuts the elevator down. Selecting "OFF' on individual
toggle switches gives a trouble alarm on Zone 207_ These switches located on DGP 46.

o 3.5.6

o 3.5.7

0 3.5.8

0 3.5.9

IF required. silence alarm horns for any of three areas (Canteen. Whse #2 and
2nd floor) by selecting "OFF' on individual toggle switches,

IF alarm is valid. notify Control Room to call out Fire Brigade.

IF sprinklers are actuated , reset the Sprinkler Alarm Check Valve(s) per
OP/I/N6400/002 A. This will allow Zone 207K to clear.

Wil EN subzone alarm cleared, check affected area ventilation fan restarts.

3.6

NOTE:

Responding to Zone 55 (DGP 47) alarm

Zone 55 subzones 55A-55G are located on DGP 47. DGP 47 is then routed through
DGP 45. All zone 55 alarms will be acknowledged at DGP 47 .

0 3.6.1

0 3.6.2

o 3.6.3

o 3.6.4

o 3.6.5

Dispatch an operator to DGP 47. (Over 1AE shop at SMXZ)

Determine which subzone(s) in alarm at DGP 47.

Acknowledge subzone(s) alarm on DGP 47.

Check alarm clears on Zone 55 on EFA Computer.

IF alarm valid, notify Control Room to call out Fire Brigade .

3.7 Responding to Zone 153 (DGP 32) alarrns

0 3.7.1 Dispatch an operator to Annulus Fire Detection Control Panel (located outside
Unit 1 lower air lock) to identify location of annulus alarm.

NOT E: "AC Fai lure" is normally dim ly lit. IF actual "AC Failure" occurs, the light wo uld be
bright.

03.7.2

o 3.7.3

o 3.7.4

o 3.7.5

Depress "ACKNOWLEDGE" to silence audible alarm.

Reset alarm with "SYSTEM RESET".

Check alann for Zone 153 clears on EFA Computer.

IF "DETECT ION TROUBLE" light lit for affected zone, notify IAE.



0 3.7.6

Enclosure 4.1

Fire Detection System Alarm/Trouble

IF unable to clear alarm, perform the followi ng:

OP/O/A16400/002 C
Page 9 of 14

o Check "PREALARM" and "ALARM" lights lit for location in alarm
o Within 1 hour make a 360° tour of the annulus to inspect for

signs of fire (Access upper level of annulus at door 1200A)

o 3.7.6.1

o 3.7.6.2

IF operator tour verifies no fire, maintain an hourly fire watch to
document the following:

o No new fire zones in alarm on EFA computer
D Any zone in alarm has at least one operab le adjacent zone

(See Enclosure 4.6 for detector zones and adjacent zones)

IF any zone in alarm docs NOT have at least one adjacent zone
operable, conduct a 3600 tour of upper annu lus every 8 hours and
log. (Hourly fire watch can be discontinued while 8 hour fire
round being conducted)

3.8 Responding to Zone 182 (DGP 42) alarms

o 3.8.1 Dispatch an operator to Annulus Fire Detection Con trol Panel (located outside
Unit 2 lower air lock) to identify location of annulus alarm .

NOTE: "AC Failure" is normally dimly lit. IF actual "AC Failure" occurs, the light would be
bright.

o 3.8.2

o 3.8.3

03.8.4

o 3.8.5

Depress "ACKNOWLEDGE" to silence audible alarm.

Reset alarm with "SYSTEM RESEr".

Check alarm for Zone 182 clears on EFA Computer .

IF "DErECf10 N TROUBLE" light lit for the affected zone, notify IAE.



0 3.8.6

Enclosu re 4.1

Fire Detection System Ala rmlfro uble

IF unable to clear alarm. perform the following:

OP/O/N6400/002 C
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o Check "PREALARM" and "ALARM" lights lit for location in alarm
o Within 1 hour make a 3600 tour of the annulus to inspect for signs of fire

(Access upper level of annu lus at door 1200A)

o 3.8.6.1

o 3.8.6.2

IF no fire noted by operator tour, maintain an hourly fire watch
to document the following:

o No new fire zones in alarm on EFA computer
D Any zone in alarm has at least one operable adjacent zone

(See Enclosure 4.6 for detector zones and adjacent zones)

IF any zone in alarm does NOT have at least one adjacent zone
operable. conduct a 3600 tour of upper annu lus every 8 hours and
log. (Hourly fire watch can be discontinued while 8 hour fire
round being conducted)

3.9 Respondiog to Zone 220 (DGP 49) alarm

NOTE: • NAB Fire Control Panel receives power from Panelboard L I-20 with LI . (NAB
1000-14 Electric al Equipment Room)

• DGP 49 receives power from Panelboard IL-13 with lL. (OSF Electrical Room at
Conference Room I04A)

0 3.9.1 Dispatch Operator to NAB Fire Control Panel. (North end ce nter of NAB).

NOTE: NAB Fire Control Panel consists of 4 subzones:

• Zone 1 Smoke Detectors
• Zone 2 HVAC area smoke detectors
• Zone 3 Halon (Room NAB 1096)
• Zone 4 Sprinklers (NAB Copy Room at N W Comer of NAB)

0 3.9.2

3.9.3

IF alarm valid, notify Control Room to caUout Fire Brigade.

Acknowledge alarm/trouble for Zones 1, 2 and 4, as follows:

o 3.9.3 .1

o 3.9.3.2

Depress "ACK".

Depress "System Reset".



o 3.9.4

Enclosure 4.1

Fire Detection Sy stem Alarmffrouble

IF unable to reset invalid alarm. notify lAE.

Person Notified

OP/O/A/6400/002 C
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o 3.9.5 IF alarm/trouble in Zone 3 (Halon), perform tbe following:

o 3.9.5.1

o 3.9.5.2

Go to room NAB 1096 (Halon Storage).

Reset with "System Reset"on the local panel.

3.9.6 Perform the following at NAB Fire Control Panel:

o 3.9.6.1

o 3.9.6.2

Depress "ACK".

Depress "System Reset" .

0 3.9.7 IF unable to reset invalid alarm, notify IAE.

Person Notified

NOTE: Operating procedure for DGP 49 is located inside of the panel door on a metal plate.

0 3.9.8

0 3.9.9

Acknowledge alarm/trouble on DGP 49 (located 760 Inside West Side Door
of the OSF).

Check alarm clearson EFA Computer.

3.10 Responding to Zone 218 (DGP 49) alarm

NOTE: Operating procedure for DGP 49 is located inside of the panel door on a metal plate.

o 3.10.1 Acknowledge alannltrouble on DGP 49 (located 760 Inside West Side Door
of the OSF).

o 3.10.2 Check alarm clearson EPA Computer.

3.11 Responding to Zone 47 (DGP 45) alarm

o 3. 11.1 Dispatch NLO to panel located beside AHU for Unit 1 6.9 KV Switchgear
Room with key #230.

o 3.11.2 Determine which subzones are in alarm at local panel .

D 3.11.3 IF subzoncs do not indicate an alann, check each subzone locally, for fire.
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Fire Detection System AlarmITrouble Page 12 of 14

o 3.11.4 IF alarm valid, notify Control Room to call out Fire Brigade.

o 3.11.5 Using key 230 acknowledge/reset subzone(s) alarm.

o 3.11.6 Check alarm clears on Zone 47IDGP 45 on EFA Computer.

3.12 Responding to Zone 48 alarm

NOTE: Zone 48 rese t panel is located in the phone room (room 112, in admin building) Key # 44
provides access .

o 3.12.1 Obtain key # 44.

o 3.12.2 At the local panel, determine which area is in alarm.

o 3.12.3 IF alarm valid, notify Control Room to call out Fire Brigade.

o 3.12.4 Depress "Reset".

o 3.12.5 IF Alann does NOT reset, depress "Alarm Silence"or "Panel Silence"as
necessary to silence alarm.

o 3.12.6 Check alarm clears on Zone 48 on EFA Computer.



Enclosure 4. 1

Fire Detection System Alarm/Trouble

Table 4.1·1. Loca l Monitoring Requirements

OP/OIN64001002 C
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Table continued next page

DGP Zones Monitored Loca tion

21 126, 127, 132, 133 Aux 775 QQ-54

20 122, 123, 131 Aux 767 JJ-60

18 11 3, 114, 115 Aux 767 JJ-52

19 116, 120, 121 Aux 767 MM-56

23 125, 199, 200, 201 Aux 760 PP-61

16 109, 110, III Aux 750 LL-58

15 107, 112, 198 Aux 750 JJ-58

14 103, 105, 130 Aux 750 LL-54

13 104, 106, 108, 197 Aux 750 JJ-54

42 182A - 182F Outside Unit 2 Lower Air Lock

45 45A - 45H Service Bldg 750 Cable Spreading
Room

32 153A - 153F Outside Unit 1 Lower Air Lock

22 192, 202, 206 Service Bldg 750 Cable Spreading
Rm behind DGP 45

12 99, 100, 101 , 129 Aux 733 JJ-58

II 97,98, 102 Aux 733 GG-59

10 92,93, 94,205 Aux 733 JJ-54

9 91, 95, 96 Aux 733 GG-53

8 87, 128 Aux 716 JJ-60

7 83,85, 88,90 Aux 716 BB, JJ-60

6 81, 82, 84, 86 Aux 716 l UI-57

5 70,74,203,204 Aux 716 JJ-52

4 75,77,79, 80 Aux 716 BB, JJ-52

3 72, 73, 76, 78 Aux 716 BB-55

2 66 - 69 Aux 716 FF-54,55

1 61 - 64 Aux 716 FF-57,58
,



Enclosure 4.1

Fire Detectio n System Alarmffrouble

Table 4.1-1. Locall\lonitoring Requirements

OP/O/N6400/002 C
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DGP Zone Area Serviced Location for Fire \Vatch

45 34 Unit 2 MG Set Room Unit 2 MG Set Room 767 CC-6 1

40 Control Room Control Room CC-56

30 Unit I MG Set Room Unit I MG Set Room 767 CC-51

50 IB D/G Room Au, 733 BB-43

37 IA D/G Room Au, 733 CC-43

51 2B D/G Room Au. 733 BB-69

38 2A D/G Room Au, 733 CC-69

29 Unit 1 Aux BIdg Vent Au, 767 KK-52153

33 Unit 2 Aux Bldg Vent Au, 767 KK-59/60

39 Unit I Cable Room Au, 750 CC-55

52 Unit 2 Cable Room Au, 750 CC-57

35 Unit 2 Electrical Pen 750 Au, 750 CC-61

43 Switchgear Room 2ETA and Switchgear Au, 750 AA-62
AHU 2A & 2B Room (Room 805A)

36 Unit 2 Electrical Pen 733 Au, 733 CC-61

44 2ETB Switchgear Au, 733 AA-62

32 Unit I Electrical Pen 733 Au, 733 CC-5 1

42 IETE Switchgear Au, 733 AA-49

31 Unit I Electrical Pen 750 Au, 750 CC-51

41 Switchgear Room lETA and Sw itchgear Au, 750 AA-49
AHU IA & 18 Room (Room 803A)

End of Enclosure



ES-401 Sample W ritten Examination
Question Worksheet

Form ES-401-5

Examination Out line Cross-reference: Level

Tier #

Group #

KIA #

Importance Ratin g

RO

1

1

007 EK1.04

3.6

SRO

Knowledge of the operational implications of the following concepts as they apply 10 the reactor trip: Decrease in reactor power
following reactor trip (prompt drop and subsequent decay)

Proposed Question: Commo n 39

A reactor trip has occurred from 100% power.

Which ONE (1) of the following describes (1) the MINIMUM time that it takes for the
Source Range instruments to energize, and (2) the likely reason that Source Range
instruments do NOT energize when required?

A. (1) 5 - 10 minutes
(2) Undercomp ensated Intermediate Range

B. (1) 5 - 10 minutes
(2) Overcompensated Intermediate Range

C. (1) 11 - 15 minutes
(2) Undercomp ensated Intermediate Range

D. (1) 11 -1 5 minutes
(2) Overcompensated Intermediate Range

Proposed Answer: C

Explanation (Optional):
A is incorrect. Time is too short. With prompt drop to about 5% power and negati ve 1/3 DPM
thereafter, it should take about 13-15 minutes to get to the source range from 100%
B is incorrect. Same as A above, except that an overcompensated channel would cause one
input to SR energization to be active earlier, not later than requi red. Credible because there is a
common misconception about the behavior of IR compensation, and the app licant must know
the actuation logic fo r energizing SR instruments.

C is Cor rect.
D is incorrect. Correct time, but incorrect compensa tion.

NUREG-1021, Revision 9
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Technical Reference(s):

Sample Written Examination Form ES-401 -5
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BNT-RT03, pg 32, 33
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Question Source:

Question History:
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Bank #

Modified Bank #

New
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QuestionCognitive Level: Memoryor Fundamental Knowledge
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OUKEPOWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 3.0 3.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Nuclear Instrumentation System. X X X

2 Explain why it is necessary to use three ranges of Excore X X X
Nuclear Instrumentation.

3 Explain the operation of the detector used in each range of X X X
instrumentation.

4 Sketch the outputs of each range of Nuclear Instrumentation, X X X
to include all indication, control and protective circuits.

5 Explain why gamma compensation is necessary in the Source X X X
Range and Intermediate Range but not in the Power Range.

6 Describe the methods of gamma compensation used by the X X X
Source and Intermediate Ranges.

7 Describe the effects of 'over' and 'under' compensation on X X X
the Intermediate Range.

8 Explain the functions of the control switches for each range of X X X X
Nuclear Instrumentation.

9 Concerning the channel current comparator and detector
current comparator:

• Explain the function of each. X X X

• List the alarm setpoints for each. X X X X

10 Explain the functions of all related bypass and block switches X X X X
on the Nuclear Instrumentation miscellaneous panels.

11 List the Reactor Trips associated with the Nuclear X X X X
Instrumentation System. (Include setpoints, logic and
interlocks)

OP-MC-IC-ENB FOR TRAINING PURPOSES ONL y

Page7 0f 125
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DUKE POWER MCGUIRE OPERAnONS TRAINING

2.2.2 Over Compensation And Under Compensation

I Objecti ve # 7 I
Reference Figure 7.7. Wi th the inner chamber voltage set properly, inner chamber
gamma current will exactly match outer chamber gamma current and the two will cancel
leaving only the neutron current. With inner chamber voltage set too high, inner
chamber current will exceed outer chamber gamma current canceling all gamma curren t
plus some of the neutron current. This is "over-compensation". The following are
consequ ences of over-compensation:

• The indicated power level will read lower than the actual power level.

• The intermediate range instrument will "come on sca le" at a higher source range
level producing less overlap between the two rang es.

• During startup, the P-6 permissive will be received later , at a higher actual neutron
flux level and the source rang e will be closer to the 10' cps, Hi Level Trip setpoint.

• After a Reactor Trip. power will decay to the P-6 reset sooner than normal.

• Initially, indicated SUR wi ll be higher than actual SUR.

The effects of improper compensation are much more pronounced at low powe r and
become a non-factor prior to taking critical data at 10.8 amps.

With inner chamber voltage set too low, inner chamber current will be less than outer
chamber gamma current. canceling only a portion of the gamma current. This is "under
compensation", The following are consequences of under-compensation :

• The indicated power level will read higher than the actual power leve l.

• The intermediate range instrument will "come on sca le- at a lower source range level
producing more overlap between the two ranges.

• During startup , the P-6 permissive will be recei ved earlier, at a lower actual neutron
flux level.

• After a Reactor Tri p, power will decay to the P-6 reset later than normal and may
preven t automatic re-energiz ing of the source range detectors.

• Initially, indicated SUR will be lower than actual SUR.

2.2.3 Interm ediate Range Circuitry

I Objective # 4 I
Reference Figure 7.8. The Intermediate Rang e should normally start to indicate power
at a Source Range power level of 10' cps and the Source Range should be blocked by
the time level is 104 cps and Intermediate leve l is at 10.10 amps. The indicating range
for the Intermediate Range instrument is 10.11 to 10-3 amps, which overlaps the entire
power rang e.

The current flow from the intermediate range dete ctors is too low to be used directly for
control purposes so the output feeds a log level amplifier (log amp) for conversion to a
usable vo ltage. The log level amplifier also converts the detector signal to a logarithmic
output and drives the bistables, indicators and other circuits .

FOR TRA INING PURPOSES ONL Y

Page 24 of 126
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DUKE POWER MCGUIRE OPERAnONS TRAINING

Bistable Relay Drivers provide the ·P-6 Pennlsslve,· the "Low Power Rod Stop" and
the "Reactor Trip"whenever the intermediate range amps exceed the setpoint. An
isolation amplifier feeds the OAC, SUR Circuitry, Control Board Meter, and the NR-45
Chart Recorder.

2.2.4 Intermediate Range Outputs

Both Intermediate range channelsread out on the Control Board with a range of 10-11 to
10-3 amps. The Intermediate Range levei can be monitored on the NR-45 Control
Room Chart Recorder. In addition to counts per second, Intermediate Range Start-Up
Rate (SUR) is indicated for each channel in decades per minute (-0.5 to 5.0 DPM).

The P-6 Source Range Block Permissive actuates when " 1-out-of-2" (1/2) IR
channels exceeds 10.10 amps.

The Low Power Rod Stop prevents outward motion of the rods in Auto and Manual
when 1/2 IR channels exceeds amps equiva lent to 20% reactor power.

The Low Power Reactor Trip protects the core from startup accidents when 1/2 IR
channels exceeds amps equivalent to 25% reactor power.

2.2.5 Intermediate Range Drawer Panel (Reference Figure 7.9).

I Objective # 8 I
Ampere Neutron Level Meter - Indicates current output of detector in amps with a range
of eight decades (10-11 to 10-3 amps)

Instrument Power "ON" Lamp - 118 volt AC instrument power is applied to drawer.

Control Power "ON" Lamp - 118 volt AC control power is applied to driver assemb ly
control circuits.

Channel On Test Lamp - Indicates Operation Selector switch is in a position other than
"NORMAL".

Level Trip Bypass Lamp - Indicates Level Trip switch in "BYPASS" position.

High Level Trip Lamp - ON when neutron flux in IR exceeds current equivalent to 25%
full power. (Approximately 5.5 x 10-5 amp).

High Level Rod Stop lamp - ON when IR current equivalent to 20% full power.

Power Above Permissive P-6 Lamp - Lights when IR reaches 10-10 amps. Allows
blocking Source Range Instruments.

Loss of Detector Volt Lamp - Indicates low or loss of high voltage to detector.

Loss of Camp. Volt Lamp - Indicates loss of compensating voltage to detector.

AC Ins1. Power Fusea - Overcurrent protection for instrument power.

AC Control Power Fuses - Overcurrent protection for control power.

NOTE (Reference Figure 7.21): If either instrument or control power fuses are
removed, the bistables will trip . Level Trip Bypass will prevent bistable trip for
Instrument Power fuses only.

FOR TRAINING PURPOSES ONLY
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DUKE POWER

7.2 Operating Ranges (01/09/02)
MCGUIRE OPERA TlONS TRAINING

RANGES OF OPERATION
SR IR PR

(CPS) (AMPS) (% PWR)
WR

(%PWR)

109%
PR 103%

PRlIR 25 %
IR20%

PR 10%

Op·MC·IC·ENB

10·'

TRIP.... ••••••• ••••••••••••••• •••••••• •••_._. __ •
C2

104

TRIP
C1
P10 •.••....••. ..•...••. ..•...•.•. .. . . ••- . -

10-5

10'

10'

10"

FOR TRAINING PURPOSES ONL Y
Page 78 of 126
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DUKE ENERGY Basic Nuclear Training

!Objective J ~

5.6.3 POST-TRIP BEHAVIOR

Th e most observable response comes from a step addition ofa large amount ofnegative
reactivity, such as that occurring on a reactor trip (Figure 6). The reactor shows an immediate,
large dec rease in neutron level as tbe prompt neutron population decreases. Th is is called the
"prompt drop" and results in a reduction of thc neutron level to :::l 5-6% of the pre-trip level.

100

10
Prompt Drop

1

...
Ql
:;: 1
oc..

Trans ition

----------------------- en
oC

AI

+
Stable -1/3 DPM SUR

3 Minutes

I
One I

Decad e:
I '--------""'_______
I
I
I

0.01

0.1

0.001
o 1 2 3

Time
4 5 6

Figure 6· Pest-Tr ip Behavior of Power

A transition takes place as the del ayed neutron production (based on the pre-trip fission rate
initially) provides some contribution to the neutron level. Shorte r lived precursors decay first,
and then die out, unt il fina lly the neutron level becomes dependent on the decay of the longest.
lived precursor group. This group has a half-life of:::::: 55 seconds with a decay constant of0 .0124
sec" . Since the neutron level is appearing principally from the decay of these precursors, the
change in the neutron level (NINo) over an interva l of time becomes:

N _ -n- - e
N o

Eq uation 14

If we solve for the cha nge over a 3 minute interval, we determine the result to be 0.1. Th at is,
the neutron level decreases by a factor of 10 (a one decade decrease) in 3 minutes. Thi s · 1/3

Op·BNT-RT03 FOR TRAINING PURPOSES ONL Y
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DUKE ENERGY Ba sic Nuclear Training

dpm SUR indicat ion is a characteristic that we expect to see any time the reactor is made
sufficiently subcri tical and kept that way for an extend ed period of time (20 minutes or more},

5.6.4 EFFECT OFTHE RATE OF NEGATIVE REACTIVITY ADD ITION ON SUR

We have shown how SUR can be related to a stable core reactivity. Another application an
operator must be familiar with is the response of SUR during times ofchanging reactivity. Thi s
is most pronounced during rod motion. Consider a routine reactor start-up with the reac tor at 10
10 amps, Intenncdiate Range and ketr = 1.00 . The control rods are then withdrawn 10 steps to
establish a positive SUR. At 10-8 amps the control rods are inse rted 10 steps to return Je.,ffto
1.00. How wi ll start-up rate respond to the rod withdrawal and subsequent insert ion?

+

i
;
i
;
i

~ !
i)J 0 !---'!---- - r---r--------'----4 - - -

~

+ 1

0. 0 /----i(-- - - -!" - - - -;- - - - - - - - -;-;- - -'!---+---
: ! : :
! ! ! :
! ! ! :
! ! ! i

1 2 3 4, 5 6 7

Note: Both axes are linear Time

Figu re 7 Co ntro l Rod Withdrawal Followed by Con trol Rod Insertion

Figure 7 depicts the response of the reactor to the changes in reac tivity.

I . Prior to time I , the reactor was critical. From time I to time 2 the control rods are
withdrawn. SUR immediately starts increasing as the prompt neutron population
increases. Th e contribution ofdelayed neutrons slows the change in start-up rate as the
longe r lived precursor groups slowly bui ld up trying to keep up with the inc reas ing
fission rate. Th e resu lt is a con stan tly increasing SUR. (Note that i f the positive

reac tivity in the core were to increase to a point where p = P18' the reactor would be

prompt critical and the SUR would approach infini ty.)

2. At time 2 rod withdrawal is halted. The prompt neutron population essentially stabilizes
and the SUR ceases to rise. However, SUR does NOT remain constant! Th e
concentrations o f the longer lived delayed neutron precurso r groups are not at the ir
equilibrium va lues while the shorter Jived precursors are very close to their equilibrium

OP-BNT-RT03 FOR TRAINING PURPOSES ONL Y
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO
1

1

008 G2.2.22

3.4

SRO

Equipment coreror KnolNledge of limiting conditions foroperations and safety limits.

Proposed Question: Common 40

With Unit 1 at 80% power, a PZR PORV is stuck open.

Which ONE (1) of the following correctly describes the technical specification
parameters or limits that will be adversely affected?

A. Departure From Nucleate Boiling Ratio and OT Delta T setpoint

B. Departure From Nucleate Boiling Ratio and OP Della T setpoint

C. NC System Pressure Safety Limit and OT Delta T setpoint

D. NC System Pressure Safety Limit and OP Delta T setpo int

Proposed Answer: A

Explanation (Optional):
A is correct. Both limits or setpoints have an NeS pressure input
B is incorrect because OPDT Setpoint pressure input is zeroed out
C is incorrect because NC System pressure safety limit is what the PORV protects against. If it
is open, there is more margin with pressure decreasing
D is incorrect because OPDT Setpoint pressure input is zeroedout

Technical Reference(s): TS Basis 3.4.1 and 3.3.1

Proposed references to be provided to applicants during examination: -cN"o"-n"'e'-- _

Learning Objective:

NUREG-1021, Revision 9

IC-IPE, obj 14
PS-IPE, obj 13

(As available)
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x
-,-, (Note changes or attach parent)

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis _X'-'--__

10 CFR Part 55 Content: 55.41 _1,,0'---_

55.43 -,2~_

Comments:
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

S N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra

R 0 0

14 Concerning the Technical Specifications related to the
Reactor Protection System;

• Given the LCO title , state the LCO (including any COLR X X X
vaiues) and applicability.

• For any LCO's that have action required within one hour, X X X
state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech Spec LCO's is (are) not met and any
action(s) required within one hour.

• Given a set of piant parameters or system conditions and X X X
the appropriate Tech Specs, determine required action(s).

• Discuss the basis for a given Tech Spec LCO or Safety X •
Limit.

• SRO Only
ICIPE014

OP-MC-IC-IPE FOR TRAINING PURPOSES ONL Y
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DUKE POWER MCGUIRE OPERA nONS TRAINING

10. Describe all alarms, control functions, and interlocks X X X X
generated by pressurizer pressure which are not cont rolled by
the Pressurizer Master Controller (include setpoints).

11. Describe the protection (signals, setpoints, permissives) X X X X
associated with Pressurizer pressure (logic not required).

12. For any Pressurizer Pressure Control System input signal X X X
failure, determine the effect and evaluate operator action to
be taken.

13. Concerning the Technical Specifications related to the
Pressurizer Pressure Control System:

• Given the LCD title, state the LCD (including any COLR X X X
values) and applicability.

• For any LCD's that have action required within one hour, X X X
state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech. Spec. LCD's is (are) not met and
any action(s) required within one hour.

• Given a set of parameters or system conditions and the X X X
appropriate Tech Spec, determine the required action(s)

• Discuss the bases for a given Tech. Spec. LCD or Safety X •
Limit • SRO ONLY

OP-MC-PS-IPE FOR TRAINING PURPOSES ONLY
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES , LCO, and APPLICABILITY (continued)

Dynamic compensation is included for system piping delays from
the core to the temperature measurement system.

The Overtemperature liT trip Function is calculated for eac h loop
as described in Note 1 of Tab le 3.3.1-1. Trip occurs if
Overtempe rature liT is indicated in two loops. The pressu re and
temperature signals are used for othe r contro l funct ions , therefore,
the actuation logic must be able to withstand an input failure to the
control system, which may then require the protection function
actuation, and a single failu re in the other channels provid ing the
protection function actuation. Note that this Function also provides
a signal to generate a turbine runback prior to reaching the Trip
Setpoint. A turbine runback will reduce turbine powe r and reactor
power. A reduction in power will normally alleviate the
Overtemperatu re liT condi tion and may preve nt a reactor trip .

The LCO requires all four channels of the Overtemperature liT trip
Function to be OPERABLE. Note that the Overtemperature c 'T
Function receives input from channels shared with other RTS
Functions. Failures that affect mul tiple Functions require entry into
the Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overtempe rature liT trip must be OPERA BLE
to prevent DNB. In MODE 3, 4, 5, or 6, th is trip Function does not
have to be OPERABLE because the reactor is not operating and
there is insufficient heat production to be concerned about DNB.

7. Overpower !iT

The Overpower !iT trip Function ensures that protection is provided
to ensure the integrity of the fuel (l.e., no fuel pellet melting and less
than 1% cladding strain) under all possible overpower conditions.
This trip Function also limits the required range of the
Overtemperature !iT trip Function and provides a backup to the
Powe r Range Neutron Flux-High Setpoint trip. The Overpowe r !iT
trip Function ensures that the allowable heat generation rate (kWIft)
of the fuel is not exceeded. It uses the liT of each loop as a
measure of reactor power with a setpo int that is automatically
varied with the following parameters:

McGuire Units 1 and 2 B 3.3.1-14 Revisi on No. 53



RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

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

• rate of change of reactor coo lant average temperature
including dynamic compensation for the delays between the
core and the temperature measurement system.

The Overpower e'T trip Function is calculated for each loop as per
Note 2 of Table 3.3.1-1. Trip occurs if Overpower .6.T is indicated in
two loops. The temperature signals are used for other control
functions, therefore, the actuation logic must be able to withstand
an input failure to the control system. which maythen require the
protection function actuation, and a single failure in the remaining
channels providing the protection function actuation. Note that this
Function also provides a signal to generate a turbine runback prior
to reaching the Trip Setpoint. A turbine runback will reduce turbine
power and reactor power. A reduction in power will normally
alleviate the Overpower tJ.T condition and may prevent a reactor
trip.

The LCO requires four channels of the Overpower ilT trip Function
to be OPERABLE. Note that the Overpower .6.T trip Function
receives input from channels shared with other RTS Functions.
Failures that affect multiple Functions require entry into the
Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overpower ilT trip Function must be
OPERABLE. These are the only times that enough heat is
generated in the fuel to be concerned about the heat generation
rates and overheating of the fuel. In MODE 3, 4, 5, or 6, this trip
Function does not have to be OPER ABLE because the reactor is
not operating and there is insufficient heat production to be
concerned about fuel overheating and fuel damage.

8. Pressurizer Pressure

The same sensors provide input to the Pressurizer Pressure-High
and - Low trips and the Overtemperature .6.T trip. The Pressurizer
Pressure channels are also used to provide input to the Pressurizer
Pressure Control System, therefore, the actuation logic must be
able to withsta nd an input fai lure to the control system, which may
then require the protection function actuation, and a single failure in
the other channels providing the protection function actuation.

McGuire Units 1 and 2 B 3.3.1-15 Revision No. 53



RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

BASES

BACKGROUND These Bases address requ irements for maintaining RCS press ure,
temperature, and flow rate within limits assumed in the safety ana lyses. The
safety analyses (Ref. 1) of normal operating conditions and anticipated
operational occurrences ass ume initial conditions within the normal steady
state envelope . The limits placed on RCS pressure, temperature, and flow
rate ensure that the minimum departure from nucleate boil ing ratio (DNBR)
will be met for each of the transients analyzed.

The RCS pressure limit is consistent with operation within the nominal
operational envelope. Pressurizer pressure indications are ave raged to
come up wi th a value for comparison to the limit. A lower press ure will
cause the reactor core to approach DNB limits.

The RCS coo lant ave rage temperatu re limit is consisten t with full power
operation within the nominal operational envelope . Indications of
temperature are averaged to determi ne a value for comparison to the limit.
A higher average temperature will cause the core to approach DNB limits.

The RCS volumet ric flow rate normally remains constant during an
operational fuel cyc le with all pumps running. Flow rate indications are
ave raged within a loop and then summed among the four loops to come up
with a value for comparison to the limit. A lower RCS flow will cause the core
to approach DNB limits. RCS flow rate may be slightly reduced provided
THERMAL POWER is also reduced to ensure that the calculated DNBR will
not be below the design DNBR value .

Operation outside these DNB limits increases the likelihood of a fuel cladd ing
failure in a DNB limited event.

APPLICAB LE The requirements of this LCO represent the initial cond itions for
SAFETY ANALYSES transients analyzed in the plant safety analyses (Ref. 1). The safety

analyses have shown that transients initiated from the limits of this LCO will
result in meeti ng the acceptance criteria, including the DNB R criterion. This
is the acceptance limit for the RCS DNB parameters. Changes to the unit
that cou ld impact these paramete rs must be

McG uire Units 1 and 2 B3.4.1-1 Revision No. 51



RCS Pressure. Tem perature, and Flow DNB Limits
B 3.4.1

BASES

APPLICAB LE SAFETY ANALYSES (continued)

assessed for their impact on the acceptance criteria. A key assumption for
the analysis of these events is that the core power distribution is within the
limits of LCD 3.1.6. "Control Bank Insert ion Limits" ; LCD 3.2.3. "AXIAL
FLUX DIFFERENCE (AFD)"; and LCD 3.2.4. "QUADRANT POWER TILT
RATIO (QPTR),"

The pressurizer pressure limits and the RCS average temperature limits
specified in the COLR correspond to analytical lim its used in the safety
analyses. with allowance for measurement uncertainty .

The RCS DNB paramelers satisfy Criterion 2 of 10 CFR 50.36 (Ref. 2).

LCD

APPLICABILITY

This LCO specifies limits on the monitored process variables-pressurizer
pressure, RCS average temperature, and RCS total flow rate-to ensure the
core operates within the limits assumed in the safety analyses. The
numerical limits of these variables are contained in the COLR to provide
operating and analysis flexibility from cycle to cycle . However. the minimum
RCS flow, based on previously analyzed maximum steam generator tube
plugging, is retained in the TS LCO . Operating within these limits will result
in meeting the acceptance criteria, including the DNBR criterion.

RCS total flow rate contains a measurement error based on the performance
of past precision heat balances and using the result to ca librate the RCS
flow rate indicators. Sets of elbow tap coefficients, as determined during
these heat balances, were averaged for each elbow tap to provide a single
set of elbow tap coefficients for use in calculating RCS flow. This set of
coefficients establishes the calibration of the RCS flow rate indicators and
becomes the set of elbow tap coefficients used for RCS flow measurement.
Potential foulinq of the feedwater venturi. which might not have been
detected, could have biased the result from these past precision heat
balances in a nonconservative manner. Therefore, a pena lty for undetected
foulinq of the feedwater venturi raises the nominal flow mea surement
allowan ce for no fouling.

The numerical values for pressure and average temperature specified in the
COLR are given for the measurement location with adjustments for the
indication instruments.

In MODE 1, the limits on pressurizer pressure, RCS coolant average
temperature, and RCS flow rate must be maintained during steady state
operation in order to ensure DNBR criteria will be met in the event of an
unplanned loss of forced coolant flow or other DNB limited trans ient. In

McGuire Units 1 and 2 B 3.4.1-2 Revision No. 51



RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABILITY (continued)

all other MODES, the power level is low enough that ONB is not a concern.
A Note has been added to indicate the limit on pressurizer pressure is not
applicable during short term operational transients such as a THERMAL
POWER ramp increase > 5% RTP per minute or a THERMAL POWER step
increase > 10% RTP. These conditions represent short term perturbations
where actions to control pressure variations might be counterproductive.
Also, since they represent transients initiated from power levels
< 100% RTP, an increased DNBR margin exists to offset the temporary
pressure variations.

The DNBR Limit is provided in SL 2.1.1, "Reactor Core SLs." The conditions
which define the DNBR Limit are less restrictive than the limits of this LCO,
but violation of a Safety Limit (SL) merits a stricter, more severe Required
Action. Should a violation of this LCO occur, the operator must check
whether or not an SL may have been exceeded.

ACT IONS

Pressurizer pressure and RCS average temperature are controllable and
measurable parameters. With one or both of these parameters not within
LCO limits, action must be taken to restore parameter(s).

The 2 hour Completion Time for restoration of the parameters provides
sufficient time to adjust plant parameters, to determine the cause for the off
normal condition, and to restore the readings within limits, and is based on
plant operating experience .

B.1 and B.2

RCS total flow rate is not a controllable parameter and is not expected to
vary during steady state operation. If the indicated RCS total flow rate is .:::
99%, but < 100% of the limit spec ified in the COLR, then THERMAL
POWER may not exceed 98% RTP. THERMAL POWER must be reduced
within 2 hours. The completion time of 2 hours is consistent with Required
Action A.1. In addition, the Power Range Neutron Flux - High Trip Setpoint
must be reduced from the nominal setpoint by 2% RTP within 6 hours. The
Completion Time of 6 hours to reset the trip setpoints recognizes that, with
power reduced, the safety analysis assumptions are satisfied and there is no
urgent need to reduce the trip setpoints. This is a sensitive operation that
may inadvertently trip the Reactor Protection System.

McGuire Units 1 and 2 B 3.4.1-3 Revision No. 51



RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

ACTIONS (continued)

C.l, C.2.l, C.2.2, and C.2.3

If the indicated RCS total flow rate is less than 99% of the va lue specified in
the COLR. then RCS total flow must be restored to greate r than or equal to
99% of the value specified in the COLR within 2 hours or power must be
reduced to less than 50% RTP. The Completion Time of 2 hours is
consistent with Required Action A.1. If THERMAL POWER is reduced to
less than 50% RTP. the Power Range Neutron Flux - High Trip Setpoint
must also be reduced to s 55% RTP. The Completion TIme of 6 hours to
reset the trip setpoints is consistent with Required Action B.2. This is a
sensitive operation that may inadvertently trip the Reactor Protection
System. Operation is permitted to continue provided the RCS total flow is
restored to greater than or equal to 99% of the value specified in the COLR
within 24 hours. The Completion Time of 24 hours is reasonable
considering the increased margin to DNB at power levels below 50% and
the fact that power increases associated with a transient are limited by the
reduced trip setpoint.

If the Required Actions are not met within the associated Completion Time.
the plant must be brought to a MODE in which the LCD does not apply. To
achieve this status. the plant must be brought to at least MODE 2 within
6 hours. The Completion Time of 6 hours is reasonable to reach the
required plant conditions in an orderly manner.

SURVEILLANCE
REQUIREMENTS

SR 3.4.1.1

This surveillance demonstrates that the pressurizer pressure remains within
the required limits. Alarm s and other indications are available to alert
operators if this limit is approached or exceeded. The frequency of 12 hours
is sufficient, considering the other indications ava ilable to the operator in the
control room for monitor ing the RCS pressure and related equipment status.
The 12 hour interva l has been shown by operating practice to be sufficient to
regularly assess for potential degradation and to verify operation is within
safety analysis assumptions.

McGuire Units 1 and 2 B 3.4.1-4 Revision No. 51



RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4 .1.2

This surveillance demonstrates that the average RCS temperature
remains within the required limits. Alarms and other indications are
available to alert operators if this limit is approached or exceeded . The
frequency of 12 hours is sufficient, considering the other indications
availab le to the operator in the control room for monitorin g the RCS. The
12 hour interval has been shown by operating practice to be sufficient to
regularly assess for potential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

This surveillance demonstrates that the RCS tota l flow rate remains within
the required limits. Alarms and other indications are available to alert
operators if this limit is approached or exceeded. The frequency of 12
hours is sufficient, considering the other indicat ions available to the
opera tor in the control room for monitoring the RCS flow rate and related
equipme nt status (e.g. RCP voltage and frequency, etc.). The 12 hour
interval has been shown by operating practice to be sufficient to regularly
assess potential degradation and to verify operation within safety analysis
assumptions.

SR 3.4.1.4

Calibration of the installed RCS flow instrumenta tion permits verification
that the actual RCS flow rate is greater than or equal to the min imum
required RCS flow rate.

The Frequency of 18 months is consistent with operating expe rience.

REFERENCES 1. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)( ii).

McGuire Units 1 and 2 B 3.4.1-5 Revision No. 51



ES-401 Sample W ritten Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KiA #

Importance Rating

RO
1

1

009 EK2.03

3.0

SRO

Knowledge of the interrelations between the small break l OCAand the following: SlGs

Proposed Question: Common 4 1

Given the following conditions:

• A reactor trip has occurred.
• Safety Injection is actuated.
• The crew is performing EP/1IN 5000/E-0 , Reactor Trip or Safety Injection.
• NC System pressure is 1300 psig and stable.
• SG pressures are 1050 psig and stable.

• SG NR Levels are as follows:
o A - 9%
o B - 10%
o C -8%
o 0 - 10%

• CA flow is 0 GPM.
• The operators have just completed E-O.

Which ONE (1) of the following describes the plant condition upon transition from E-O?

A. A small break LOCA is in progress and SGs are required for NC System heat
removal. FR-H.1 will be performed.

B. A small break LOCA is in progress and SGs are NOT required for NC System
heat removal. FR-H.1 wili NOT be performed.

C. A large break LOCA is in progress and SGs are required for NC System heat
removal. FR-H.1 will be performed.

D. A large break LOCA is in progress and SGs are NOT required for NC System
heat removal. FR-H.1 wili NOT be performed.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional) :
A iscorrect. With NC System pressure higher than SG pressure, a secondary heat sink is
required. Therefore, FR·H .l is required.
B is incorrect. 5G s are available and requiredto remove heat from the Re S
C is incorrect. A SBLOCA is in progress as indicated by NC System pressure being above NO
Pump shutoff head. 8Gs would not be requiredfor heat removal if LBLOCA in progress
D is incorrect. LBLOCA in progress; same as C above; but ifapplicant believes it is a LBLOCA,
then not using FR·H.1 would seem correct

Technical Reference(s): FR-H.1 , pg 1, 2

EP-FRH lesson, pg 27

Proposed references to be provided to applicants during examination: --"N"'o"n"e _

Learning Objective:

Question Source:

Question History:

EF-FRH, Obj 2

Bank #

Modified Bank #

New

Last NRC Exam

x

Harris 2004

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --"X~__

10 CFR Part 55 Content: 55.41 7,10

55.43

Comments:

NUREG-1 021, Revision 9



OUKEPOWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

3 3 2.5

OBJECTIVES

S N N L L L

E OBJECTIVE L L P P 0

a 0 0 R S R
R 0 0

1 Explain the purpose of each procedure in the FR·H series. X X
EPFRHQ01

2 Discuss the entry and exit guidance for each procedure in the X X
FR·H series.

EPFRH002

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the FR-H series.

EPFRH003

4 Discuss the basis for any note, caution or step for each X X X
procedure in the FR-H series.

EPF RHQ04

5 Given the Foldout page, discuss the actions included and the X X X
basis for these actions.

EPFRHOO5

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to dete rmine
any requi red action and its basis.

EPFRHOO6

7 Discuss the time critica l task(s) associated with the FR-H X X X
series procedures including the time requirements and the
basis for these requirements.

EPFRHOO7

OP-MC-EP-FRH FOR TRAINING PURPOSES ONtY

Page 5 of 169

REV. 10



DUKE POWER MCGWRE o PERAD o NS TRAIWNG
FR-H.1 Loss of Secondary HeatSink

CAUTION If a non-faulted S/G is available, then feed flow should only be
established to non-faulted S/Gs in subsequent steps.

PURPOSE: To alert the operator to not reestablish feed flow to a faulted S/G if an
intact or ruptured S/G is available to receive the feed flow.

BASIS: Reestablishment of feed flow to a S/G may result in thermal or
mechanical shocks to the SIG tubes that could result in tube leakage or tube rupture. If
feed flow is reestablished to a faulted S/G and tube leakage resulted, control of the
leakage would not be possible until the S/G secondary boundary was restored. Flow
restoration to a non-faulted S/G will provide an effective and controllable secondary
heat sink.

STEP 2 Check if a secondary heat s ink is required :

PURPOSE: To check if a secondary heat sink is required for heat removal.

BASIS : Before implementing actions to restore flow to the S/Gs , the operator
should check if secondary heat sink is required. For larger LOCA break sizes, the NC
system will depressurize below the intact S/G pressures . The S/G s no longer function
as a heat sink and the core decay heat is removed by the break flow. For this range of
LOCA break sizes, the secondary heat sink is not required and actions to restore
secondary heat sink are not necessary. For these cases, the operator returns to the
procedure and step in effect.

Since Step 19 directs the operator to return to Step 1 if the loss of secondary heat sink
parameters are not exceeded, break sizes that take longer to depressurize the NC
system will be detected on subsequent passes through Step 1.

It NC system temperature is low enough to place the NO system in service in RHR
mode, then the ND system is an alternate heat sink to the secondary system.
Therefore, an attempt is made to place the NO system in service (Enciosure 2, Placing
NO In RHR Mode) in parallel to the attempts to reestablish feedwater flow. NC system
pressure must be below normal NO system pressure limits. When adequate NO
cooling is established, then the operator is directed to return to the procedure and step
in etfect.

Generic Enclosure G-2 (Placing NO in RHR Mode) contains guidance to align one, or
both trains, of NO in RHR Mode; leaving one, or no train, available for auto swap to
sump; or leaving one train on sump and one train in AHA mode.

The decision for alignment will be made with concurrencel guidance from TSC, if
available.

OP-MC-EP-FRH FOR TRAINING PURPOSES ONL Y

Page 27 of 169

REV. 10



MNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPI1/A/5000/FR-H.1 1 of 81

UNIT I Rev. 12

A. Purpose

This pro cedure provides act ions to resp ond to a loss of sec ondary heat sink in all ste am
generators.

B. Symptoms or Entry Conditions

This procedure is entered f rom:

• EP/1/A15000/E-Q (Reactor Trip Or Safety Injection), Step 16, when minimum CA flow is not
ve rified AN D NfR level in all S/Gs is less than 11% (32% ACe).

• EP/1/AJ5000/F-Q (Critical Safety Function Sta tus Trees) (Heat Sink) , on a red condition.



MNS
EP/1/A/5000/FR-H.1

UNIT I

RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
2 of 81

Rev. 12

I ACTI ON/ EXPECTED RES PONSE I I RESPONSE NOT OBTAINED I
c. Operator Actions

1. IF total feed flow is less than 450 GPM
due to operator action, THEN RETURN
TO procedure and step in effect.

CAUTION If a non-faulted S /G is available , then feed flow sh ould only be
established to non-faulted S/G(s) in subsequent steps.

2. Check if secon dary heat sink is required:

_ a. NC pressure - GREATER THAN ANY
NON-FAULTED S/G PRESSURE.

_ b. Any NC T-Hot - GREATER THAN
350°F (34rF ACC) .

_ a. RETURN TO procedure and step in
effect.

b. Perform the following while continuing
in this procedure :

1) Try to place NO in RHR mode:

_ a) Ensure NC pressure is less than
385 PSIG.

_ b) 1E S/l has occurred, THEN place
NO in RHR mode PER
EP/1/A/5000/G-2 (Placing NO
In RHR Mode).

_ c) IF 5 /1 has not occurred, THE N
place NO in RHR mode PER
Enclosure 2 (Placing ND in
RHR mode).

_ 2) WHEN adeq uate ND cooli ng is
established, THEN RETURN TO
procedure and step in effect.

3. Monito r Foldout Page.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

011 EA2.1 3

3.7

SRO

Abil ity10determineor interpret the following as they apply 10 a Large Break LOCA: Difference between overcooling and LOCA
indications

Proposed Question: Common 42

The crew has entered FR-P.l , Response to Imminent Pressuri zed Thermal Shock due
to a RED condition on the Integrity CSF Status Tree.

Which ONE (1) of the following describes the parameter that determines whether the
Red condition on NC System integrity was caused by a iarge LOCA or an actual PTS
event?

A. RVLl S level

B. SG pressure

C. ND flow rate

D. NC temperature

Proposed Answer: C

Explanation (Optional):
C is correct. NO flow rate indicates there is a large break LOCA in progress
A is incorrect. RVLlS would be an indicator of a LBLOCA, but could also be abnormal for a
SBLOCA, which is a significant PTS concern.
S is incorrect. 5G pressure may be going down for either event. whether a secondary break or
primary break.
o is incorrect. Temperature will be reduced for LBLOGA due to EGGS flow as well as in a PTS
event

Technical Reference(s): FR-P.1 , pg 2

EP-FRP, pg 19

Proposed references to be provided to applicants during examination: ....':N"o"-n"'e'-- _

NUREG·1021, Revision 9



ES-401

Learning Objective:

Sample Written Examination
Question W orksheet

EP-FRP Obj 2

Form ES-401-5

(As ava ilable)

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge ..!:.X'---__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10

55.43

Comments:

NUREG-102 1, Revision 9



DUKE POWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR
3.0 3.0 2.0

OBJECTIVES

S N N L L L

E OBJECTIVE L L P P 0

Q 0 0 R S R
R 0 0

1 Explain the purpose of each procedure in the FR-P series. X X
EPFRPOO1

2 Discuss the entry and exit guidance for each procedure in the X X
FR-P series.

EPFRPOO2

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the FR-P series.

EPFRCOO3

4 Discuss the basis for any note, caution or step for each X X X
procedu re in the FR-P series.

EPFRPOO4

5 Given the Foldout page, discuss the actions included and the X X X
basis for these actions.

EPFRPOO5

6 Given the appropriate procedure, evaluate a given scena rio X X X
describing accident events and plant conditions to determine
any required action and its basis.

EPFAPOO6

7 Discuss the time critical task(s) associated with the FR-P X X X
series procedures including the time requirements and the
basis for these requirements.

EPFRPOO7

OP-MC-EP-FRP FOR TRAINING PURPOSES ONL Y

Page 5 of 67

REV. 06



DUKE POWER MCGUIRE OPERATIONS TRAINING
FR-P.1 Respon se to Immin ent Pressurized Thermal Shock Condit/on
3.4 Detailed Description of Procedural Steps

STEP 1 Check NC pressure - GREATER THAN 286 PSIG.

PURPOSE: To determine the applicability of FR-P.l .

BASIS: If NC system pressure is less than 286 PSIG and NO pump flow is greater than
500 GPM, then FR-P.l is not applicable and the operator is directed to return to the procedure
and step in effect.

An additional kick out is included if a loss of emergency coolant recirc event has occurred
during a large LOCA. Both NO pumps will likely be off as a result of, or cause of loss of ECR.
Using NO pump flow as confirmation of large break LOCA does not work for this event,
resulting in misdiagnosing applicability of FR-P.l. Note that this kick out is required to
maintain core cooli ng. If delay in implementing ECA· l .1 were to occur, due to spending time
in a procedure that does not apply during a large LOCA, time critical actions to limit FWST
depletion may not get done in time to maintain injection flow.

For large LOCA, FR-P.l can be quickly exited if NC system pressure is low and NO pumps are
injecting . If McGuire cannot align NO pump to sump, we stop NO pump in ES-1.3 (Transfer to
Cold Leg Recirc). This is required to avoid excessive FWST level loss (due to NO pump
operat ion on FWSTj while swapping remainder of ECCS pumps to CLR for design base event.
If we cannot transfer either NO pump (beyond design base/loss ECR event), we will exit ES
1.3 with both NO pumps off. In this configuration, we cannot use FR-P.l a quick exit (as
written) since NO pumps will not be inject ing. Checking NO flow is an independent check
(from press indication) that large LOCA exists.

STEP 2 Monitor Foldout Page

PURPOSE : To ensure operators monitor the need to transfer to Coid Leg Recirc.

To remind the operator that the FR-P.l Foldout page shouid be open.

BASIS: The Foldout page, included as Enclosure 1, provides a list of important items
that should be continuously monitored. If any of the parameters exceed their limits, the
appropriate operations should be initiated.

In particular, the Foldout page was added to ensure operators monitor the need to transfer to
Cold Leg Recirc as required. Oue to a low containment spray actuation setpoint (Ice
Condenser plant), an early transfer to Cold Leg Recirc may be required.

OP-MC-EP-FRP FOR TRAINING PURPOSES ONL Y

Page 19 of 67

REV. 06



MNS
EP/1/A/5 000/FR-P.1

UNIT I

RESPONSE TO IMMINENT PRESSURI ZED THERMAL
SHOCK CO NDITION

PAGE NO.
20f39

Rev. 9

I ACTIO N/EXPECTED RESPONSE I I RES PONSE NOT OBTAI NED I
C. Operator Actions

1.

2.

Check NC pressure ~ GREATER THAN
286 PSIG.

Monitor Foldout Page.

Perform the following:

_ 8 . IF ND pump flow is greater than
500 GPM, THEN RETURN TO
procedure and step in effect.

b. IE both of the followin g are true, THEN
RETURN TO procedure and step in
effect.

_ . Both NO pumps off

_. Loss of emergency coolant recirc
eve nt has occu rred.

_ 3. Ch eck NC 'r-colds . STABLE OR GOING
UP.

Try to stop NC System cooldown as
follows:

8 . Ensure 8 M PORVs closed.

b. IF any 8 M PORV can not be closed,
THEN:

_ 1) Close its isolation valve.

_ 2) IF 8 M PORV isolation valve cannot
be closed, THEN dispatch opera tor
to close 8 M PORV isolation valve.

_ c. Ensure condenser dump valves closed.

_ d. IF NO in RHR mode, THEN stop any
coo ldown from ND System.

e. Identify faulted S/G (s):

_ . Any S/G press ure going down in an
uncontrolled manner

OR

_ . Any S/G depressurized.

(RNO continued on next page)



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

01 S AA1 .0S

3.8

SRO

Ability10ope rate and I or monitor the followingas they apply 10 the Reactor Coolant Pump Malluoctions (Loss 01RC Flow): Re S
flow

Proposed Question: Common 43

The unit is operating at 55% power.

Of the selections below, which ONE (1) is the MINIMUM condition required to initiate
Low NCP Flow reactor tr ip?

A. 2/3 channels on 1/4 loops sense less than 95% flow.

B. 2/3 channels on 1/4 loops sense less than 88% flow.

C. 1/3 channels on 2/4 loops sense less than 95% flow.

D. 1/3 channels on 2/4 loops sense less than 88% flow.

Proposed Answer: 8

Explanation (Optional):
B is correct.
A is incorrect. Flow is too high, but similar to NC Pump bus underfrequency trip setpoint
C is incorrect. Requires 2 of 3 channels, and setpoint reason same as A
o is incorrect. Requires 2 of 3 channels, but setpoint is correct

Technical Reference(s): IC-IPE. P9 47

Proposed references to be providedto applicants during examination: -'-'N"'o"n"e _

Learning Objective:

NUREG-1021, Revision 9
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ES·401 Sample Written Examination
Question Worksheet

Form ES·401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
----
x

Question Cognitive Level: Memory or Fundamental Knowledge _X"--__
Comprehension or Analysis

10 CFR Pa rt 55 Conte nt: 55.41 _7,-_
55.43

Comments:

NUR EG-1021 , Revision 9



DUKEPDWER MCGUIRE OPERATIONS TRAINING

S
N N L L L

E OBJECTIVE
L L P P 0
0 0 R S R

Q
R 0 0

8 Descri be the function of the First-Out annunciator panel. X X
ICIPEOQ8

9 Given a Limi t and/o r Precaution associated with an ope rating X X X X
procedure. discuss its basis and appiicability.

ICIPEOO9

10 List all the Reactor Trip Signals including the setpo ints, logic X X X X
permissives and bases/pro tect ion affo rded by each.

IcrPEOlO

11 List all the protective system permiss ive ("P" signal) inter locks X X X
to include input parameter(s), log ic and function. For
interlocks which provide Trip block, state the Trips affected
and whether Auto or Manua l block.

ICIPE011

12 List all the protection system contro l ("C" signal) interlocks X X X
including logic and functions.

IClPE012

13 Briefly describe the incident that occu rred at Salem Nuclear X X X
Plant and how this event affected McGuire Reactor Trip
Breaker ope ration.

ICIPE013

OP-MC-IC-IPE FOR TRAINING PURPOSES ONLY

Page 11 of 147

REV. 26



DUKE POWER

Objective # 10

MCGUIRE OPERA nONS TRAINING

NC Pump Bu s Und er Freguency (2/4 bu sses = 56 Hz) - th is anticipatory loss of
coolant flow t rip protects agai nst DNB. The trip also tr ips open all four NC pump
breakers to prevent electrical bra king of the pump motors during frequency
decay. A reduct ion In pump speed would reduce fly wheel Inertia and pump
co ast down flow capability. This " at-power" trip protection is auto-blocked < 10%
power (P.7) and is automatically reinstated> P-7.

SG Lo-Lo Level (2/4 chann els on 1/4 SGs = 17%) • protects again st a loss of heat
si nk. This protection also causes an auto-start of the CA motor driven pumps (214
channels on 1/4 SGs) and the CA turbine driven Pump (2/4 channe ls on 2/4 SGs).

Single Loop Loss of Flow (2/3 channels in 114 loops = 88%) - protects against
DNS. This protect ion is auto-blocke d < 48% (P-8) and automatically reinstated >
P-8.

Two Loop Loss of Flow (2/3 ch ann els in 214 loops = 88%) - protects agai nst DNS.
This protection is auto-blocke d < 10% (P.7) and automatically reinstated > P-7.

Safety In jection (any SI signa l 1/2 Trains) - initiates a reactor tr ip during LOCA
events.

Tu rbi ne Trip (2/3 channels ASO < 45psig. 4/4 stop valves ctosec) - protects
agai nst loss of integrity by preventing Pressuri zer PORVs from opening on
turbine trip at high power.

I Objec tive # 4. 10 I
General Warning (2/2 Trains) - protects aga inst a loss of both protection trains.
Anytime a General Warning is present on both SSPS trains a reactor trip will
occur. General Warning is caused by: loose circu it bo ard card ; loss of voltag e
(AC or DC); SSPS train in " Test" ; a Reactor Tr ip By -pass breaker in the
Connected po sition and Closed; a Logic Ground Return fu se blown.

3,1.3 Protection Permissive Interlocks

Obj ecti ve # 11

P-4 (Reactor Trip Breaker and Bypass Breaker Open for a given train) - initiates:
Turb ine Trip; Feedwater Isolation (coincident with low Tavg of 553 OF); Allows
reset of SI signal after one minute t ime-out; Inputs to Steam Dump Control
System for plant t rip mode.

P-6 (112 IR instruments> 10.10 amps) - allows Manual Block of SR reactor trip. On
a power reduction, provides automatic reinstatement of SR high voltage and SR
reactor tr ip when 2/2 IR chan nels < 10-10 amps.

P-7 (214 PR instrum ents > 10% or 1/2 Turbine Impulse Pressures > 10%) - Enabl es
(unblocks) th e " at power" reactor tr ips: Pzr Hi-Level, Pzr Lo-pressure, 2 Loop
Lo ss of Flo w, NCP UV, and NCP UFo The above tri ps are automat ically blocked
when below P-7, 3/4 PR < 10% and 2/2 Impu lse Pressure < 10%.

FOR TRAINING PURPOSES ONL Y

Page 47 of 147

REV. 25



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

ExaminationOutline Cross-reference: Level

TIer #

Group #

KIA #

Importance Rating

RO

025 AK1.01

3.9

SRO

Knowledge of the operational implications of the following concepts 8S they applyto loss of Residual Heat Removal System: Loss
of AHAS during all modesof operation

Proposed Question: Common 44

The following conditions exist:

• The Unit is in Mode 5
• NC System level is 25 inches and stable
• The SIG manways are installed and the Reactor Vessel Head is set
• Both ND Pumps were stopped due to ND-1 being inadvertently closed
• ND System venting is complete
• The Pressurizer PORV's are open
• ND-1 is re-opened
• NC temperature is 140 of and slowly going up
• Thermal Margin is 40 minutes

REFERENCE PROVIDED

Which ONE (1) of the following actions is required to stop the NC System heat-up?

A. Start an ND Pump

B. Establish NC Feed and Bleed

C. Begin a High Volume make-up to the NC System

D. Open the Condenser Steam Dumps

Proposed Answer: A

Explanation (Optional):

NUREG-l021 , Revision 9



ES-40' Sample Written Examination
Question Worksheet

Form ES-401-5

A is correct.
8 is incorrect. Inventory is not lost and temperature is not rising uncontrollably
C is incorrect. High volume makeup would be required for loss of inventory. This event isan
interruption in cooling flow caused by valve failure
D is incorrect. NC Temperature is not high enough for thisaction. SGs are not heat sinks at
140 degrees F

Technical Aeference(s): AP-19. pg 1-13

Proposed references to be provided to applicants during examination: --"A::.P_-.c19"--- _

Learning Objective:

Question Source:

Question History:

AP-19 Obj 2

Bank #

Modified Bank #

New

Last NRC Exam

X(APAP19R04)

(Note changes or attach
parent)

--- - -

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis --"X~_ _

1°CFR Part 55 Content: 55.41 _',,0,-_

55.43

Comments:

NUREG -1021. Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

1.0 1.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 Concerning AP/ 1(2)/5500/19 (Loss of ND OR ND SYSTEM X X X
LEAKAGE):

• State the purpose of the AP

• Recognize the symptoms that would require
implementation of the AP.

AP19001

2 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for any caution, note, or step.

APl9002

OP-MC-AP-19 FOR TRAINING PURPOSES ONL Y

Page 5 of 11

REV. 00



MNS LOSS OF ND OR ND SYSTEM LEAKAGE PAGE NO.
AP/1/Al5500/19 1 of 202

UNIT 1
Rev. 18

A. Purpose

To identify the appropriate actions in the event of a loss of the NO System or a leak on the
NO System.



MNS
AP/1/Af5500/19

UNIT 1

LOSS OF ND OR ND SYSTEM LEAKAGE PAGE NO.
2 of 202

Rev. 18

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
B Symptoms

"A (B) ND PUMP LO FLOW TO COLD LEGS" Al arm

"A (B) NO PUMP DISCHARGE HI PRESS" Alarm

NO pump tripped

NO pump low discharge pressure OAe alarm

Core exit TICs high temperature OAe alarm

"NC SYSTEM LO LEVEL" OAC alarm

NO flow low OAe alarm.

Containm ent Sump level going up

Refueling Cavity level going down

NO pump flow going up

NC System level going down

NC System pressure going down

Known NO System leak.



MNS
AP/lIAl5500/19

UNIT I

LOSS OF NO OR NO SYSTEM LEAKAGE PAGE NO.
3 of 202

Rev. 18

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
C. Operator Actions

CAUTION Changes in NC pressure could result in inaccuracies in NC l evel
indications.

1. Check NO pumps> ANY RUNNING. _ GO TO Step 4.

2. Check if NO pumps should be stopped:

_ a. NC Level- GREATER THAN
4 INCHES.

_ b. Check NC subcooling based on core
exit TICs - GREATER THAN O' F.

a. Perform the following:

_ 1) Slop NO pumps.

2) Close the following:

• 1NO-30A (Train A NO To Hal Leg-
Isol)

• 1NO-33 (A NO Hx Bypass)- • 1NO-18 (B NO Hx Bypass)- • 1NO-15B (Train B NO To Hot Leg- [sol).

_ 3) GO TO Step 4.

b. Perform the following:

_ 1) Stop NO pump(s).

_ 2) Ensure all NC pumps off.

3) Close the following:

• 1NO-30A (Train A NO To Hot Leg- Isol)
• 1NO-33 (A NO Hx Bypass)- • lNO-18 (B NO Hx Bypass)- • lNO-15B (Train B NO To Hot Leg-

Isol).

_ 4) GO TO Step 4.



MNS
A P/1/A15500!19

UNIT 1

LOSS OF ND OR ND SYSTEM LEAKAGE PAGE NO.
4 of 202

Rev. 18

II ACTION/EXPECTED RESPONS E I RESPONSE NOT OBTAINED I
2. (Continued)

. c. Check the following valves - OP EN:

_ . 1ND-1B (C NC Loop to ND Pumps)

_. 1ND-2AC (C NC Loop To ND
Pumps).

d. IF AT ANY TIME NC level goes below
4 inches OR NC subcooling based on
core exit TICs goes below QOF, THEN :

_ 1) Stop ND pump(s).

2) Close the following:

• 1ND-30A (Train A ND To Hot Leg-
1501)

• 1ND-33 (A ND Hx Bypass)-

• 1ND-18 (B ND Hx Bypass)-

• 1ND-15B (Train B ND To Hot Leg-
1501 ).

c. Perform the following:

_ 1) Stop ND pump(s).

_ 2) GO TO Step 4.



MNS
AP/1/A/SSOO/19

UNIT 1

l OSS OF ND OR ND SYSTEM lEAKAGE PAGE NO.
S of 202

Rev. 18

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I

NOTE NO flow control valves fail open on a loss of air.

3. Check NO flow control:

a. Check total NO System flow - - a. GO TO Step 3.c.- GREATER THAN 3000 GPM.

b. Throttle as necessary to reduce NO b. Perform the following:
System to less than 3000 GPM:

• 1ND-14 (B ND Hx Outlet)-
NOTE When throttling

• 1ND-29 (A ND Hx Outlet) closed 1Nl· 173A or- 1NI-178B, the seal-in

• 1ND-34 (A & B ND Hx Bypass ). circuit may cause the-
valve to fullyclose
before a drop in flow
is seen. If the valve
inadvertently closes,
it may be pulsed
open to the desired
flow.

1) Throttle as necessary to reduce NO
System to le ss than 3000 GPM:

• 1NI-173A (Train A ND To A & B-
Cl)

• 1NI-178B (Train B ND To C & D-
Cl).

2) IF ND pump(s) cavltatinq, THEN:

_ a) Stop ND pump(s)

_ b) GO TO Step 4.

3) Place the following manual loaders
in the full open position:

_ . 1ND-29 (A ND Hx Outlet )
_ . 1ND-14 (B ND Hx Outlet) .

_ 4) GO TO Step 3.1.

c. Check ND pump(s) - CAVITATING. - c. GO TO Step 4.-

- d. Stop ND pump(s).
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I ACTI ON/EX PECTED RESPONSE I I RESPONSE NOT OBTAI NED I
3. (Continued)

_ e. GO TO Step 4.

_ f. Throttle 1NO-34 (A & B NO Hx Bypass)
as necessary to control NO HX bypass
flow.

f. Perform the following:

1NO-33 and 1NO-18
can be throttled in
open direction only
(seals in on closed
direction).

1) Throttle the following as necessary
to control NO HX bypass flow:

_ . 1NO-33 (A NO Hx Bypass)
_ . 1NO-18 (B NO Hx Bypass).

2) IF necessaryto isolate NO HX
bypass flow AND valve(s) above will
not close, THEN close the following:

_ . 1ND~30A (Train A NO To Hot Leg
Isol)

_ . 1ND-15B (Train B NO To Hot Leg
Isol).

_ 3) Place the manua l loader for 1ND-34
(A & B NO Hx Bypass) in the full
open position.
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I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTA INED I
4. Isolate containment as follows:

a. Announce the following on page:

_ 1) Description of event.

_ 2) RAil personnel evacuate Unit 1
containment."

- b. Actuate containment evacuation alarm.

- c. REFER TO RP/0/Al5700/011
(Conducting a Site Assembly, Site
Evacuation, or Containment
Evacuation) while continuing with this
procedure.

d. Check PT/1/Al4 200/002 C - d. GO TO Sfep 5.-
(Containment Closure/Integrity) - IN
EFFECT.

- e. Notify Containment Closure Coordinator
to initiate containment closure.
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I ACTION/E XPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
5. Check if makeup shou ld be initiated as

follows:

_ a. Check NC temperature prior to event
GREATER THAN 200' F.

b. Check NC parameters:

_ . Pzr level - GREATER THAN 11%
(29% ACC)

_ . Pzr level- STABLE OR GOING UP

_ . NC subcooling based on core exit
TICs - GREATER THAN O' F.

a. Perform the following:

1) IF NC level going down, THEN:

• Reduce or isolate letdown.

_ . Initiate makeup as required PER
Enclosure 3 (NC System
Makeup During Loss of NO).

_ 2) GO TO Step 6.

b. Perform the following as required to
maintain Pzr level and subcooling:

_ 1) Maintain charging flow less than
200 GPM at all times in subsequent
steps.

_ 2) Ensure 1NV-238 (Charging Line
Flow Control) ope ning.

_ 3) Open 1NV-241 (Seal lnj Flow
Contro l) while mainta ining NC pump
seal flow greater than 6 GPM.

_ 4) Reduce or isolate letdown.

5) IE subcooling or Pzr level cannot be
restored, THEN:

_ a) Initiate makeup through 1NI-9A
or 1NI-10B PER Enclosure 5
(Makeup Via NV Pumps
Through S/I Flow Path).

_ b) IF AI ANY TIME additional flow
required to restore subcooli ng
and Pzr level, THEN start one NI
pump aligned to cold legs PER
Enclosure 6 (Makeup Via NI
Pumps).

_ 6. REFER IQ RP/0/Al5700/000
(Class ification of Emergency).
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I ACTI ON/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
7. Check pzr level ~ LESS THAN 76%.

8. Isolate letdown and known drain paths
as follows:

_ a. Stop any NC System draining in
progress.

b. Close the following NV letdown isolation
valves:

_ 1) 1NV-458A (75 GPM U O Orifice
Outlet Cont 1501 ).

_ 2) 1NV-457A (45 GPM U O Orifice
Outlet Cant 1501 ).

_ 3) 1NV-35A (Variable UO Orifice
Outlet Cont 1501).

_ 4) 1NV-1A (NC U O 1501To Regen Hx).

_ 5) 1NV-2A (NC U O 1501 To Regen Hx).

_ 6) 1NV-7B (Letdown Cant Outside
1501 ).

c. Close the following NO letdown valves:

_ 1) 1NV-121 (NO Letdown Control).

_ 2) 1NO-32 (A NO Hx To Letdown Hx).

_ 3) 1NO-17 (B NO Hx To Letdown Hx).

Perform the following :

_ a. IF level has gone down in an
uncontrolled manner, OR Ne
subcooling based on core exit TICs less
than O"F, THEN GO TO Step 8.

_ b. IF level stable or going up, THEN GO
TO Step g.



MNS LOSS OF NO OR NO SYSTEM LEAKAGE PAGE NO.
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UNIT 1 Rev. 18

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
g. Perform the follow ing to comply with

Tech Spec s:

• Suspend loading irradiated fuel-
assemblies in the core (unless requi red
by AP/1/Al5500/40 (Loss Of Refueling
Cav ity Level)).

• Suspend operations that will reduce NC-
boron concentration.

10. Check NC temperature prior to event - Perform the foll owing:-
LESS THAN 200' F.

- a. Dump stea m as required to stabilize
core exit TIC's .

b. IF leak exists ins ide containment AND
leak size is greater than capaci ty of
normal charging, TH EN close the
followi ng:

• 1KC-430A (Rx Bldg Drain Hdr Cant-
Outside Isol)

• 1KC-429B (Rx Bldg Drain Hdr Cant-
Inside lsol)

• 1Wl -64A (RB Sump Pumps Disc h-
Cont Inside Isol)

• 1WL-32 1A (Cant Vent Unit Om Cant-
Inside Isol)

• 1WL-65B (RB Sump Pumps Disch-
Cont Outside Isol)

• 1WL-322B (Cont Vent Unit Om Cont-
Outside Isol ).

- c. IF leak on ND suspected, THEN GO TO
Enclosure 19 (Isolation of Leak On
NO).

- d. IE LOCA exists inside containment,
THEN GO TO AP/1/A15500/34
(Shutdown LOCA).

- e. GO TO Step 33.

11. WHEN STA av ail able, THEN have STA-
mon itor En cl osure 20 (Long Term
Core Cooling Considerat ions).



MNS
AP/1/N5500/19

UNIT 1

LOSS OF ND OR ND SYSTEM LEAKAGE PAGE NO.
11 01202

Rev. 18

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
12. Check ND flow - LOST. Perform the following :

a. IF leak on ND suspected, THEN
performone of the following:

_ . IF makeup to the NC System is
maintaining NC inventory, THEN GO
TO Enclosure 19 (Isolation of Leak
On ND).

OR

• IF loss of NC inventory imminent,
THEN:

_ 1) Slop ND pumps.

_ 2) GO TO Step 13.

_ b. WHEN leak stopped AND ND pump
funning in RHR, THEN exit this
procedure.

_ c. Do not continue unless both ND pumps
are off.

13. Check "THERMAL MARGIN" (on 1MC-6) 
GREATER THAN 30 MINUTES.

_ GO TO Step 15.



,
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I ACTION/EXPECTED RESPONSE I I RE SPONSE NOT OBTAINED I
14. Check if immediate restart of NO is

available as follows:

a. Check the following: - a. GO TO Step 15.

• NC subcooling based on core exit-
TiCs - GREATER THAN O°F

- • NC level- STABLE OR GOING UP

• Suction flowpath for ND pump --
ALIGNED

.
• Train of ND - IMMEDIATELY-

AVAILABLE TO RESTART.

- b. Check if air entrainment - KN OWN TO - b. GO TO Step 14.d.
HAVE OCCURRED.

- c. GO TO Step 15.

d. !E AT ANY TIME it appears that NC-
subcooling based on core exit TICs may
be lost prior to restarting NO pump,
THEN GO TO Step 15.

e. Restart ND PE R Enclosure 14 (Startup e. GO TO Step 15.- -
of ND Pumps).

- f. RE TURN T O procedure and step in
effect.
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I ACTI ON/ EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
15. Check if Refueling Canal is adequate

heat sink as follows :

_ 8. Refueling Canal level - GREATER
THAN 23 FT . (362 inches on "NC
SYSTEM LEVEL WR").

_ b. Reactor Upper Internals - REMOVED.

_ a. GO TO Step 16.

b. IF Reactor Upper Internals in place,
THEN perform the follow ing:

The fo llowing
enclosure will make
alignments to prepare
to transfer water from
the Refueling Canal
back to the FWST.
Transfer of water will
only be initiated if an
NC feed and bleed is
subsequently
required by this AP.

_ c. Maintain refueling canal greate r than 23
ft. (362 inches on "NC SYST EM LEVEL
WR").

_ d. GO TO Step 21.

16. Start available containment fans as
follows:

_ . Start all available VL AHU's and place in
high speed.

• Start all available CRD Vent fans.

_ 1) Have another licensed operator
perform Enclosure 22 (Transferring
Water from Spent Fuel Pool to
FWST).

_ 2) GO TO Step 16.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

026 AK3.01

3.2

SRO

Knowledge of the reasons for the following responses as they apply to the Loss of Component Cooling Water: Conditions that will
initiate automatic opening and closing of SoNS isolation valves 10 CCW coolers

ProposedQuestion: Common 45

Which ONE (1) of the following will cause the KC Heat Exchanger Supply Isolation
Valve RN-86A to OPEN when it's AUTO/MANUAL Mode Switch in the MANUAL
position?

A. RN flow to the KC Heat Exchanger falls below 2700 GPM.

B. Train related RN Pump Control Switch is placed in START.

C. Blackout or Safety Injection (S,) signal is received.

D. KC Heat Exchanger outlet temperature rises above its setpoint.

Proposed Answer: C

Explanation (Optional):
C is correct.
A is incorrect. Would open in AUTO
B is incorrect. Would open in AUTO
D is incorrect. Would open in AUTO. All distractors are reasonable in that the applicant must
understand all of the actuationsthat WOULD openthe valve, and the function of the mode
switch

Technical Reference(s): PSS-RN, pg 23, 39

Proposed references to be provided to applicants during examination: -'-N"o"-n"ec- _

Learning Objective:

NUREG-1 021 , Revision 9

PSS-RN Obj 7
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x
-,--, (Note changes or attach parent)

New

Bank #

Modified Bank #

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge -"X'--__
Comprehension or Analysis

10 CFA Part 55 Content: 55.41 _7,-_

55.43

Comments:

NUAEG-1 021, Aevision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

NLO

2

CLASSROOM TIME (Hours)

I NL:R I LP;O I LP:O

--

OBJECTIVES

LOR

1

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Nuclear Service Water System. X X X X

2 State the Ultimate Heat Sink requirements and how these X X X X
requirements are satisfied at McGuire Nuclear Station.

3 List the power supplies for the RN pumps X X X X

4 Relating to the RN pumps:

• List the automatic start signals X X X X X

• State the actions required to manually stop the X X X X X
pump(s) following an automatic start.

5 Describe the operation of the RN Pump Base Drain, including X X X X
the sump name to which it is pumped.

6 Concerning the RN Pump Strainers: X X X X X

• State the conditions which will initiate an automatic
strainer backwash.

• Describe the actions required if a strainer high delta P
signal were to occur while a Ss signal was present
including the reason for this design feature.

7 Concerning the RN pump mini-flow protection: X X X X

• Describe how mini-flow protection is accomplished.

• Discuss the operation of the RN mini-flow manual
loader and how flow is controlled.

Op·MC-PSS-RN FOR TRAINING PURPOSES ONL Y

Page 7 of 101

REV. 36



DUKE POWER

Objective #6

MCGUIRE OPERA TlONS TRAINING

Each RN pump is provided with a strainer which will remove any trash and/or debris
greater than or equal to 3/16 inch in diameter from its suction line. (Refer to Drawing
7.2 for strainer configuration in the system). Each strainer has a strainer motor
which is safety related. The RN strainer motors have no manual separate or individual
controls. Each strainer motor is interlocked to run when its corresponding RN pump is
running. The strainer is also provided with an automatic timer which will backwash the
strainer once every 120 hours. If the strainer delta Preaches 1.86 psi (51.47 in.wg), an
automatic backwash on Hi Strainer Delta P will be initiated. If the auto backwash
actuates on the 1.86 psi signal, the 120 hour timer will be reset. The strainer automatic
backwash valves receive a close signal on a S5 signal. If a high Delta P signal were to
occur while the S5 signal is present, backwash would have to be performed manually
(manual valveoperation). This feature is designed to prevent unnecessary loss of water
from the system. Water for the backwash is provided by the respective RN pump and
discharges to the opposite train RC crossover discharge. Manual backwash can also
be performed by an operator by using a local pushbutton. When performed manually,
the strainers should be backwashed for 3 to 5 minutes. Manual backwash (electric
push button operation) is performed when the automaticbackwash is not available and
periodically on "some" frequency. The rounds sheet value calls for checking Delta P
below 50 In wg.

Objective # 7

Mini-flow protection for the RN pumps is provided by flow through the KC heat
Exchanger ( Refe r to Drawing 7.4). When an RN pump starts, the train related RN to
KC inlet isolation valve (RN86A, RN187B) will open (provided their auto/manual
selector switch is in auto). These valves also open on a train related S5 or Blackout
signal and can be operated by open/close pushbutton on the RN section of MC11. The
train related RN to KC heat exchanger flow is controHed by outlet control valve ( RN89A,
RN190B ) manual loaders located on the RN section of MC11. If RN flow faHs beiow
2700 gpm, the auto control feature will override the manual loader and open the valve
proportional to flow between 2700 gpm and 0 gpm. Valves RN89A and RN190B wiHfail
open with the aid of springs to open the actuator on loss of air or 5$ . Meter indication
for the RN to KC A(B)HX flow ( 0 to 10,000 gpm) is provided on MC9.

The following alarms on AD12 are provided for the RN pump and strainer

• "AfB) RN PUMP LO SUCTION PRESS"

Setpoint : 2 psig

Origin: Comes off LP side of strainer D/P instrumentation

Probable cause:
1. fouled strainer
2. valve misalignment
3. low level from suction
4. leak
5. excessive flow on A or B RN headers.

Automatic actions: - None

OP-MC·PSS-RN FOR TRAINING PURPOSES ONLY
Page 23 of 97

REV. 35



DUKE POWER MCGUIRE OPERA nONS TRAINING

The KG HX Supp ly isolation Va lves (RN-86A, 187B ) have an AUTO/MANUAL mode
selectswitch and an open/close pushbutton on MC11. The open/close pushbutlons are
only operable when the mode switch is in the Manual position. If the mode select switch
is in the AUTO position, the valve will auto open when the train related RN pump starts
and will receive a signal to close when the train related RN pump is stopped. In either
the AUTO or MANUAL mode of operation, these valves will automaticall y open upon
receipt of a Blackout or Safety injection signal. Also, the Blackout and Safety injection
signal is interlocked with the AUTO portion of the valve closure circuitry to prevent the
valve from automatically clos ing while a Blackout or Safety injection signal is still
present. The valves are normally selected to the AUTO mode.

Low Level intake isolation valve 1RN1 is a non-safety related MOV controlled from
1MC11 by a pushbutton which iscovered to prevent operation of the valve except in an
emergency. The va lve is wired through two breakers in MGG SMXL. The breaker in
compartment 3C is normally disconnected which allows power to the valve to be
disconnected while still leaving control power available for position indication in the
Control Room. Therefore in order to close 1RN1, power must be restored by
reconnecting the breaker in MGG SMXL compartment 3G and using the manual close
pushbutton. If maintenance activities require shifting RN suction to the RC cross over
or SNSWP such tha t 1RN1 wili be closed , compensatory action will be required for Tra in
A to prevent specific valves from automatically re-aligning to LLI on a 55 or 80 signal.

ORN-4AG ( Train 1B & 2B RG Supply ) and ORN-148AG ( Train 1A & 2A Disch to RG )
will automatically open on SSF transfer. In addition to ORN-4AG and ORN148AG,
valves ORN-147AG, ORN-283AG, ORN-301AG, ORN10AG, and ORN12AG ca n be
operated from the SSF. The RN controls and indications located in the Standb y
Shutdown Facility will be covered in Lesson plan OP-MG-GP-AD.

The Train A(B) Engineering Safeguards Modulating Control Valve Reset
Pushbuttons and rese t lights are located on the RN section of MG11. The modulating
control valve circuitry controls the solenoids supplying air to selected safety related
control valves. These control valves are normally controlled by other non-safety
controllers and instrumentation. In order to prevent these non-safety controls from
causing the control valves to assume an improper position after a safety event, these
safety related solenoids valves will vent air off its control valve to cause it to assume its
"safe" position. These solenoid valves de-energize upon receipt of a safety injection
signal from the DIG load sequencer.
The modulating reset circuitry has a mechanical latching relay which will maintain the
valves in their safe position after the safety injection signal is reset. To gain control of
these valves, the safety injection signal must be reset and the operator must depress
the train related modulat ing valve reset pushbutton . The indicating light is labeled
"RESET" and is normally illuminated. Upon receipt of a Safety Injection Signal, the light
will be off. Following reset of the latching relay, the light will illuminate. Failure of the
fuse in the pushbutton circuit renders all modulating valves inoperable. PIP O-M96
2018 in section 5.2 covers an operating experience associated with these fuses.

OP-MC-PSS-RN FOR TRAINING PURPOSES ONL Y
Page 39 of 9?

REV. 35



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
1

1

027 AK1 .02

2.8

SRO

Knowledge of the operational implications of the following concepts as they apply 10 Pressurizer Pressure Contro! Malfunctions:
Expansion01liquids as lemperature increases

Proposed Question: Common 46

Given the following cond itions:

• A failure of the Pressurizer Pressure Master Controller has occurred.
• All pressurizer heaters were energized.
• NC Pressure reached 2310 psig prior to termination of the event.

Which ONE (1) of the following describes the effect on the PZR Surge Line temperature
due to this failure?

A. INCREASED due to the outsurge.

B. DECREASED due to the outsurge.

C. INCREASED due to the insurge.

D. DECREASED due to the insurge.

Proposed Answer: A

Explanation (Optional):
A is correct. PZR sureg line temp increases as hotter PZA temp (approx 630 deg F) is expelled
B is incorrect. If there is a pressurizer outsurge, the surge linewill heat up due to the hotter
water coming from the PZR to ReS
C is incorrect. Temperature is correct but for the wrong reason.
o is incorrect. Would be correct if there was an insurge, but failure would cause an outsurge

Technical Reference(s):

NUREG-1021 , Revision 9

PS-NC Pg 61 (Attach if not previously provided)



ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --"N"'o"'n"e _

Learning Objective:

Question Source:

Question History:

PS-NC, obj 23

Bank #

Modified Bank #

New

Last NRC Exam

(Notechanges or attach parent)
----
x

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis --"X'---_ _

10 CFR Part 55 Content: 55.41 _7,--_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

20 Describe how NCS temperature, pressure, flow and Pzr level X X X
are measured and indicated.

21 Describe the operation and indication readou t of the foliowing X X X X
NCS level instrumentation:

• Ultrasonic level detection

• WR level

• NR level

• Sightglass

22 State the nominal values for NC System pressure, Th, Tc, X X X X
Tave, Pzr temperature for Hot Zero Power and Hot Fuli
Power.

23 Given a Limit andlor Precaution associated with the NC X X X X
System, discuss its basis and when it applies.

24 Concerning the Technical Specifications related to the NC X X X
System: X X X

• Given the LCO title, state the LCO ( including any X X X
COLR values) and applicability.

, X X X
• For any LCO's that have action required within one

hour, state the action. X •
• Given a set of parameter values or system conditions,

determine if any Tech Spec LCO's is(are) not met and
any actions(s) required within one hour.

• Given a set of parameter values or system conditions
and the app ropriate Tech Spec, determine required
action(s).

• Discuss the bases for a given Tech. Spec. LCO or
Safety Limit.

• SRO ONLY

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
Page 11 of 135

REV. 29



DUKE POWER MCGUIRE OPERA TlONS TRAINING

• IF temperature difference between pzr and spray fluid is greater than 320°F, use of
Auxiliary Spray is prohibited.

• Auxiliary Spray should only be used with letdown in service to prevent thennal
shocking of spray nozzle.

• Maintaining pzr outsurge will minimize Pzr thermal stratification, thermal shock of
pzr Surge Line and voiding of PZr Spray Line. Outsurge can be confirmed by
maintaining the following conditions: [PIP 04·664J

1. Extra Pzr heater capacity energized
2. Pzr spray flow
3. Spray valve closed on idle NC Pump
4. Pzr Surge Line and Pzr Water Space Temperature approx. equal

OP/1/N 61001SU·9 Mode 4 Checklist

• No Limits and Precautions

OP/lIN 6100/SU· 10 Heatup Checklist

• No Limits and Precautions

FOR TRAINING PURPOSES ONLY
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA #

Importance Rating

RO

1

1

038 EA1.20

3.8

SRO

Ability to ()pefale and monitorthe following as they applyto a SGm : AFWflowcoo trol valve reset switches and roicalors

Proposed Question: Common 47

Given the following conditions:

• A Steam Generator Tube Rupture has occurred on Unit 1.
• The crew is performing event diagnosis in accordance with E-O, Reactor Trip or

Safety Injection.
• Current SG NR levels are as follows:

• SG 1A -44%

• SG 1B - 26%

• SG 1C - 25%

• SG 10 - 28%

Which ONE (1) of the following describes the action required to control CA flow to the
SGs at this time?

A. Reset and throttle all CA flow control valves.

B. Reset and close CA flow control valves to SG 1A. Do NOT throttle CA flow
control valves to the other SGs.

C. Reset and close CA flow control valves to SG 1A. Reset and throttle CA flow
control valves to the other SGs.

D. Isolate CA flow to SG 1A using the MOV. Do NOT reset CA flow cont rol valves
to the other SGs.

NUREG-l021, Revision 9



ES·401 Sample Written Examination
Question Worksheet

Form ES·401·5

Proposed Answer: B

Explanation (Optional):
B is correct. Valves will be reset, and valve to the faulted SG mustbe closed
A is incorrect. SG levels are nothigh enough (39%) to throttle to unaffected SGs
C is incorrect. Same reason as A, except that action for the faulted SG is correct.
o is incorrect. Isolatingflow is by using the CA control valves at this point. May reset, but do
not throttle the other valves.

Technical Reference(s): E-O, step 17, and Ene 3 (pg 2)

OMP 4·3, pg 7

(Attach jf not previously provided)

Proposed references to be provided to applicantsduring examination: ..2.N~o~n~e,-- _

Learning Objective:

Question Source:

Question History:

E-O, Obj 10

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

Question Cognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis ..."-X'--__

10 CFR Part 55 Content: 55.41 10

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra

R 0 0

10 Given the appropriate procedure, evaluate a given scenario X X X
describing acc ident events and plant conditions to dete rmine
any required action and its basis.

EPEOO10

11 Discuss the time cri tical task(s) associated with the E-Oseries X X X
procedures including the time requirements and the basis for
these requ irements.

EPEOO11

OP-MC-EP-EO FOR TRAINING PURPOSES ONL Y

Page 7 of 209
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MNS
EPI1/A/5000/E-O

UNIT I

REACTOR TRIP OR SAFETY INJECTION PAGE NO.
13 of 36

Rev. 20

II ACTI ON/EX PECTED RES PONSE I RESPONSE NOT OBTAI NED I
17. Check NC temperatures:

_ . IF any NC pumpon, THE N check Ne
T-Ave - STABLE OR TRE NDING TO
557"F.

OR

_ . If all Ne pumps off, THEN check Ne
T-Golds - STABLE OR TRENDING TO
557"F.

Perform the following based on plant
condi tions :

_ a. IF temperature less than 55rF AND
goingdown, THEN attemptto stop
cooldown PER Enclosure 3
(Uncontrolled NC System Cooldown ).

b. IF temperature greater than 5SrF AND
going up, THEN stabilize temperature
at 557"F:

_ . If steam dumps are available, THEN
use steam dumps.

OR

_ . IF steam dumps not available, THEN
use SM PORVs.



MNS
EPI11N 5000lE-o

UNIT I

REACTOR TRIP OR SAFETY INJE CTI ON

Enclosure 3 - Page 2 of 3
Uncontrolled NC System Coo ldown

PAGE NO.
34 of 36

Rev. 20

I ACTION /EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
4. Check any NC pump - ON. Perlorm th e following:

_ a. IFany NC T-Cold is sti ll going down.
THE N GO IQ Ste p 6.

_ b. !E cooldown stopped, THEN exit this
enclosure.

- 5. Ch eck NC T-Ave · GOING DOWN. _ IF cooldown sto pped, THEN exit th is
enclos ure.

6. Cont rol fee d flow as follows:

a. IF S /G NlR level is less than
11% (32% ACC) in all SlGs. THEN
throttle feed flow to ach ieve the
fo llowing:

• Minimize cooldown-

• Maintain total feed flow greater than-
450 GPM.

b. WHEN N/R level is greater than
11% (32% ACe) in at least one S /G,
THEN throttre feed flow further to:

- • Minimize cooldown

- • Maintain at least one S /G N/R level
grea ter than 11% (32% ACe).

- 7. Check MSIVs - A NY OPEN. Perform the following:

- a. Close MSIV bypass valves.

- b. Exit this enc losure.

- 8. Close 1SM-15 (SM To 2nd Stage MSR).



DUKE POWER MCGUIRE OPERA TlONS TRAINING

Enclosure 2 • Phase B HVAC Equipment

This enclosure provides the Balance of Plant opera tor with actions necessary to
perform various Containment Ven tilation alignments. These actions are performed
outside the Control Room horseshoe area . This enclosure is entered from the
RNO of a step that checks that containment pressure has remained less than 3
psig.

Check VE System Operation:

Check VE fans - ON.

Ensure all VE damper mode select switches in "A UTO" :

Check annulus pressure being maintained - NEGATIVE.

BASIS: These steps verify proper operation of the annulus ventilation system
in maintaining a negative pressure in the annulus. This prevents an unfilte red
release from containment to the environment.

Check VX System Operation :

WHEN ten minutes after Phase B signal have elapsed, THEN

• Check Containment Air Return and H2 Skimmer Fan damper
alignment.

• Check Containment Air Return and H2 Skimmer Fans on.

BASIS: The Containment Air Return fans piay an important role in
maintaining containment pressure low during the long transient of a LOCA by
circulating air through the ice condenser and mixing/circul ating the air being cooled
by the Containment Spray System.

The Hydrogen Skimmer System ensures that isolated pockets of hydrogen don't
build up in dead-ended spaces in containment.

Enclosure 3 - Uncontrolled NC System Cooldown

This enclosure provides the operator at the controls with act ions to stop an
uncontrolled cooldown by;

1. Checking steam release paths isolated: Steam dump valves and PORVs
closed and MSRs reset,

2. Throttling feed flow to minim ize cooldown while maintaining total flow
greater than 450 gpm until level in at least one S/G is greater than 11%
(32% ACC),

3. IF cooldown continues, Close MSIVs and bypass valves.

FOR TRAINING PURPOSES ONL Y
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OMP 4-3
Page 7 of 35

7.3 Abnormal Procedure Usage

Entry into an AP is based on an evaluation of symptoms referenced in the respective
procedure. There are times when symptoms exist that are NOT at the level that the
applicable abnormal procedure would be implemented. Those situations would be
addressed by existing operatin g and/or alarm response procedures. \VIIEN more than
one AP is applicable at the same time, the Con trol Room SRO will determine how many
procedures can be implemented at a time and their priority based upon manpower
available and ability to mai ntain control of tile situation running more than one
procedu re at a time.

7.4 Immediate and Subsequent Actions

Immediate actions are to be performed immediately upon the recogni tion of the event.
Immediate actions should be performed prior to the SRO readin g them. 'VHEN the
SRO does read the immediate action, the RO will ensure that all the requireme nts of the
step have been fully implemented.

Subsequent action steps should be performed as the SRO reads the steps. ROs should
NOT perform steps prior to the SRO reading the step. Thi s practice can mask "root
cause" symptoms of the event in progress, especially when performi ng
EPIl (2)1AJ5000IE·O (Reactor Trip or Safety Injection).

The only subsequent actions that can be taken prior to procedure direction are the
following:

1. CA may be reset and controlled to a S/O when that S/O reaches its nonnal level
setpoint.

2. Known leaks may be isolated. Note that if procedure covers isolation of leak, it is
usually preferable to wait until procedure step is reached . Licensed operator may
isolate leak prior to reachin g step only if plant conditions require it to be done.

3. NC Pumps may be tripped on an Sp signal due to the loss of support functions unless
the procedure has direc ted otherwise.

IF equipment is in imminent dan ger of damage, operator may secure pump to prevent
loss of equipment unless procedure has directed otherwise. An example is ECCS pump
that has lost suction source. Ca ution needs to be exerci sed, for example, some RN pump
cavitation may be expected in some high flow conditions, but pumps do NOT need to be
secured since damage is NOT expected.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

040 AK1.07

3.4

SRO

Knowledge al the operational implicationsof the followingconcepts as they apply to Steam Line Rupture: Effects01 teedwater
introduction on drySfG

Proposed Question: Common 48

Which ONE (1) of the following is the concern for initiating CA flow to a Steam
Generator that has boiled dry due to a Steam Line Break?

A. Uncontrolled NC Coo ldown rates greater than allowed by techn ical
specifications.

8. Rapid depressurization of SG and NC resulting in Sl initiation and a potential
PTS event.

C. Failure of the SG components resulting in primary to secondary leakage.

D. Water hammer resulting in damage to the SG feed ring or other secondary
piping.

Proposed Answer: C

Explanation (Optional):
C is correct
A is incorrect. Credible because initiation of cold water to a hot SG could cause a high
cooldown rate
B is incorrect. Credible because the event could possibly happen, but is not the major concern
that is asked
D is incorrect Credible because water hammer may occur to the feed ring. However, it is not
the significant concern for the question asked.

Technical Reference(s): FR-H.1 basis pg 27

Proposed references to be provided to applicants during examination: --"N"'o"'n"e _

NUREG-1021, Revision 9
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Sample Written Examination
QuestionWorksheet

FR-H.1 Obj 4

Form ES-401 -5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

----

Question Cognitive l evel: Memory or Fundamental Knowledge --'-'X~__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 --'3"---_
55.43

Comments:
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DUKE POWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hours}

2.5

LORNLO___INLOR I LP:O I_L_P_:_O--, _

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P °Q ° ° R S R
R ° °1 Explain the purpose of each procedure in the FR-H series. X X

EPFAHOOl

2 Discuss the entry and exit guidance for each procedure in the X X
FR-H series .

EPFRHOO2

3 Discuss the mitigating strategy (majo r actions) of each X X X
procedure in the FR-H series.

EPFRHOO3

4 Discuss the basis for any note , caution or step tor each X X X
procedure in the FR-H series.

EPFRHOO4

5 Given the Foldout page, discuss the actions included and the X X X
basis for these actions.

EPFRHOOS

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to determine
any required action and its basis.

EPFRHOO6

7 Discuss the time critical task(s) associated with the FR-H X X X
series procedures including the time requirements and the
basis for these requirements.

EPFRHQ07

•

OP-MC-EP-FRH FOR TRAINING PURPOSES ONL Y

Page 5 of 169
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DUKE POWER MCGWRE OPERA DONS TRAINING
FR·H. 1 Loss of Secondary Heat Sink

CAUTION If a non-faulted S/G is available, then feed flow should only be
established to non-faulted S/Gs in subsequent steps.

PURPOSE: To alert the operator to not reestablish feed flow to a faulted SIG if an
intact or ruptured S/G is available to receive the feed flow.

BASIS : Reestablishment of feed flow to a SIG may result in thermal or mechanical
shocks to the SIG tubes that could result in tube leakage or tube rupture. if feed flow is
reestablished to a fauited SIG and tube leakage resulted, control of the leakage would
not be possible until the S/G secondary boundarywas restored. Flow restoration to a
non-faulted SIG will provide an effective and controllable secondaryheat sink.

STEP 2 Check if a secondary heat sink is required:

PURPOSE: To check if a secondaryheat sink is required for heat removal.

BASIS: Before implementing actions to restore flow to the SIGs , the operator
should check if secondary heat sink is required. For larger LOCA break sizes, the NC
system will depressurize below the intact S/G pressures. The SIGs no longer function
as a heat sink and the core decay heat is removed by the break flow. For this range of
LOCA break sizes, the secondary heat sink is not required and actions to restore
secondaryheat sink are not necessary. For these cases, the operator returns to the
procedure and step in effect.

Since Step 19 directs the operator to return to Step 1 if the loss of secondary heat sink
parameters are not exceeded, break sizes that take longer to depressurize the NC
system will be detected on SUbsequent passes through Step 1.

If NC system temperature is low enough to place the ND system in service in RHR
mode, then the ND system is an alternate heat sink to the secondary system.
Therefore, an attempt is made to place the ND system in service (Enclosure 2, Placing
ND In RHR Mode) in parallel to the attempts to reestablish feedwater flow. NC system
pressure must be below normal ND system pressure limits. When adequate ND cooling
is established, then the operator is directed to return to the procedure and step in effect.

Generic Enclosure G-2 (Placing ND in RHR Mode) contains guidance to align one, or
both trains, of ND in RHR Mode; leaving one, or no train, available for auto swap to
sump; or leaving one train on sump and one train in RHR mode.

The decision for alignment will be made with concurrencelguidance from TSC, if
available.

OP-MC-EP-FRH FOR TRAINING PURPOSES ONL Y
Page 27 of 169

REV. 09



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross -reference: Level

Tier #

Group #

KJA #

Importance Rati ng

RO

1

1

055 EK3.02

4.3

SRO

Knowledge 01the reasons for the following responses as they apply to the Station Blackout: Act ions contained in EOP for ross of
of/site and ensil e power

Proposed Question: Common 49

Which ONE (1) of the following describe s the reason for depressurizing the S/Gs to 210
psig in accordance with EP/l /A15000/ECA-0.O, "Loss ofAll AC Power?

A. Initiate Cold Leg Accumulator injection to re-establish NC System inventory and
minimize NC Pump seal leakage by depressurizing the NC system.

B. Establish Natural Circulation conditions and initiate Cold Leg Accumulator injection .

C. Establish Natural Circulation conditions and min imize secondary heat sink
requirements if CA inventory is limited.

D. Minimize secondary heat sink requirements if CA inventory is limited, and minimize
NC Pump seal leakage.

Proposed Answer: A

Explanation (Optional):
A is correct
8 is incorrect. NC system depre ssurization will assist natura l circulation, but is not reason for
depressurization to 210 psig
C is incorrect. Natural Oirc will be set up as a byproduct of rapid depressu rization; rapid
coold own and depressurizati on due to limit ed CA is an action that could be taken in E-3 series
procedures.

o is incorrect. In othe r E-3 series procedures, rapid secondary depressurizations may be
performed wh en there is limited makeup ava ilability.

Technical Reference(s): ECA-O.O basis pg 19

Proposed references to be provided to applican ts during examination: -'.:N"'o"n"-e _

Learning Objective :

NUREG-1021, Revision 9
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Question Worksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

----

Question Cognitive Level: Memory or Fundamental Knowledge --'-'X'--__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 ..-"10,--_
55.43

Comments:

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

1.5 1.5 1.0

OBJECTIVES

S
N N L L L

E OBJECTIVE
L L P P 0
0 0 R S Ra R 0 0

1 Explain the purpose for each procedure in the EGA-Oseries. X X
EPECAOO1

2 Discuss the entry and exit guidance for each procedure in the X X
EGA-O series.

EPECAOO2

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the EGA-O series.

EPECAOO3

4 Discuss the basis for any note, caution or step for each X X X
procedure in the EGA-O series.

EPECAOO4

5 Describe the immediate actions and include the RND when X X X
appropriate.

EPECAOO5

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to determine
any required action and its basis.

EPECAOO6

7 Discuss the time critical task(s) associated with the EGA-O X X X
series procedures including the time requirements and the
basis for these requirements.

EPECAOO7

OP-MC-EP- ECA-O FOR TRAINING PURPOSES ONL Y

Page 5 of 161
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DUKE POWER

ECA-D.O Loss of All AC Power

MCGUIRE OPERA TlONS TRAINING

3.3.3. Mai ntain Plant Conditions for Optimal Recovery

This major action category consists of actions to mitigate deterioration of NC system
conditions and establish plant conditions amenable to optimal recovery following AC
power restoration. The operator is limited in actionsavailable to mitigate deteriorating
NC system conditions. By minimizing NC system inventory loss and maintaining a
secondaryheat sink, the operator can extend the time to core uncovery.

NC system inventory loss is minimized by depressurizing the secondary system,
thereby resulting in the following.

1. Reducing NC system temperature to minimize NC pump seal degradation.

2. Reducing NC system pressure to reduce NC pump seal leakage and to
permi t injection of S/I accu mulato r wate r to partially replace the NC system
inventory lost through the NC pump seals.

Secondary heat sink is maintained by controlling the turbine driven CA pump and the
rate of S/G steam release to maintain narrow range (N/R) level in at least one intact
S/G.

Plant conditions amenable to optimal recovery are established through operator actions
that anticipate the restoration of AC power and esta blish required systems and
equipment alignments prior to AC power restoration.

Defeating automatic loading of the energized AC emergency bus provides bus overload
protection by permitting the operator to evaluate the status of the restored bus and to
manually load equipment onto the bus consistent with bus status and plant conditions.

Act ions to isolate NC pum p seal coo ling and to check the status of auxiliary boration
syste ms permit the NC system inventory makeup systems to be quickly started and
minimize the potential for equ ipment damage following AC power restoration.

OP-MC-EP-ECA-O FOR TRAINING PURPOSES ONL Y
Page 19 of 161

REV. 11



ES·401 Sample Written Examination
Question Worksheet

FormES·401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

056 AA1.04

3.2

SRO

Ability10 operate and I or monitor the following as theyapply to the loss of Ojtsite Power: Adjustmentofspeedof ED/G to maintain
frequency andvoltage levels

Proposed Question: Common 50

A Loss of Off-Site Power has occurred.

DIG '1S' is supplying bus 1ETS, loaded as follows:

• Voltage - 4120 volts.
• Frequency - 59.4 Hz.
• Load· 1800 'rWJ.

Which ONE (1) of the following describes the response of DIG '1S' when the Governor
Control Switch is taken to RAISE?

A. Frequency increases; Load and voltage remain the same or increase slightly.

S. Frequency and voltage remain the same; load increases.

c. Frequency increases; load remains the same; voltage decreases.

D. Frequency and voltage remain the same; load increases and VAR loading
decreases slightly.

NUREG-1 02 1, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Proposed Answer: A

Explanation (Optional):
A is correct. 'Generator running disconnected from grid - No VAR loading or load
sharing. Generator in isocronous mode means governor is speed = frequency. voltage
is excltationevolts. When frequ ency is raised, other parameters may chang e slightly
depending on the value of those parameters -
B is incorrect. Partially correct if DG was paralleled
C is incorrect. In isochronous, raising frequency would not drop voltage
D is incorrect. Correct if DG was in parallel mode

Technical Reference(s): EL-ETR, pg 57-63 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: -"N"'o"'n"'e _

Learning Objective:

Question Source:

Question History:

EL-ETR Obj 7

Bank #

Modified Bank #

New

Last NRC Exam

x

VC Summer
2006 Retake

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis -"X'--__

10 CFR Part 55 Content: 55.41 ...:8,,-_
55.43

Comments:

NUREG-1021, Revision 9



OUKEPOWER MCGUIRE OPERATIONS TRAINING

S
N N L L L

E OBJECTIVE
L L P P 0
0 0 R S R

Q
R 0 0

7 State how generator parameters such as voltage, current B X B B
frequency, power, and reactive load will change if the
operator adjusts the generator's voltage and/or frequency
controls for:
• An AC generator as a single source supplying the

bus/load.

• An AC generator in parallel with other AC sources
supplying a bus/grid.

ELETAOO7

8 Briefly explain how magnetic fields are used to make B X B B
electrical motors.

ELETAOO8

9 State the motor current (I) indication you would expect to see B X B B
when starting an AC induction motor.

ELETROO9

10 State what happens to the current and speed of an AC X X X X
induction motor when it is loaded.

ELETR010

11 State the purpose of station storage batteries. X X X X
ELETR011

12 State the purpose of the battery chargers. X X X X
ELETA012

13 State the normal alignment of, and the voltage/current X X X X
relationships between the charger. battery and loads for:

• Normal alignment

• Loss of battery charger
ElETR013

14 Concerning battery charging: X X X X
• State the types of battery charges

• State the purpose of each type of charge
• Discuss the voltage and current relationships during an

equalize charge

• Discuss the reason for and significance of disconnecting
the loads from a battery undergoing an equalize charge.

ELETR014

15 State the purpose of static inverters. X X X X
ELETR015

OP-MC-EL-ETR FOR TRAINING PURPOSES ONL Y

Page 9 of 211
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DUKE POWER MCGUIRE OPERA TIONS TRAINING

A train car requires a force of 1000 Ibs. to start movement. The train engine applies
this force in a straight line in the first figure. In the second figure the train engine is still
applying force in a straight line, however the engine is offset so this force is being
applied at a 45 degree angle to the front of the train car. The engine has to apply
greaterforce to start the train car to move. To understand this, you must realize that
there are two forces being applied to the train car, one straight ahead and one at a 90
degree angle. To find the resultant force required for movement, you must apply your
knowledge of right angle trigonometry. Since you only know the force required to move
the train (1000 lbs.) and the angle of the force being applied (45°), you can solve for the
resultant force by dividing 1000 Ibs. by the cosine of the angle. This results in a force of
approximately 14141bs. As you can see there is more force required to pull the train
car at an angle than to pull it straight. The correction factor for the actual force pulling
the train stralqht-ahsad is the cosine of the angle. So, in the second illustration, the
correction factor is cosine 45° = .707. This means that only 70.7% of the total force is
used to pull the train straight-ahead. (1414) (.707) = 999.698 is the power factor, the
fraction of the apparent power which is true power (KW) .

This analogy can be related to AC power. If AC voltage is thought of as the force and
AC current as the velocity, then the angle is the phase angle. The real power, thus, is
the product of the power factor, the voltage and the current (for single phase). The
apparent power is the product of voltage and current.

It should also be obvious that the apparent power is not the algebraic sum of PT and PR•

2.5 Generator Operation

2.5.1 Paralleling

Paralleling is the term used to describe the process of connecting a generator to an
energized bus. At McGuire, we (OPERATIONS) parallel the Main Generator to the Grid
(Switchyard) and the Emergency Diesel Generator(s) to its respective bus. The
procedure, for performing this evolution, requires specific adjustment of voltage and
speed (frequency), along with verification of proper phase alignment between the
generator and bus (grid), to ensure transmission system compatibility. The
consequences of not following this procedu re could result in significant damage to the
Main Gene rator, Emergency Diesel Generator(s), and/or local portions of the
transmission system.

OP·MC·EL·ETR FOR TRAINING PURPOSES ONL Y
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DUKE POWER

Objective # 6

MCGUIRE OPERATlONS TRAINING

Paralleling Procedure:

1. When the turbine is at rated speed, the main generator excitation
system is energized (started-up).

2. After the excitation system is energized, generator voltage is adjusted
to be equal to or slightly greater than system voltage. (Volt meters for
the generator and switchyard provide this indication).

3. A synchroscope is turned on and utilized to allow operator adjustment
of generator speed (frequency) for proper alignment of the generator
and grid phases. When the synchroscope is in the "12 o'clock"
position, x, Y, and z phases of the generator and grid are synchronized.
(Adjustments are made with the speed control button)

4. Generator frequency (speed) is adjusted until the synchroscope is
rotating " slowly" in the clockwise direction. This indicates a slightly
higher frequency than the grid, which ensures that the generator will
not reverse power when the generator output breakers are closed.

5. With the synchroscope rotating "slowly" in the clockwise direction,
close the generator output breakers, such that, the breakers will close
in when the synchroscope passes through the "12 o'clock" position.

6. Then load the generator based on the "Startup and Loading
Requirements", as spec ified by procedure, to the desired amount of
megawatt load.

2.5.2 Single Source Operation

Objective # 7

When a generator is operating singularly to supply power, adjustment(s) of its
controls will affect the following system parameters:

• Adjustment of the generator excitation system will affect bus voltage,
which also affects system (grid) voltage. However, adjusting generator
voltage does not affect system reactive power and power factor. System
load determines reactive load and power factor.

• Adjusting generator frequency only affects system frequency.

OP-MC-EL-ETR FOR TRAINING PURPOSES ONL Y
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DUKE POWER

2.5.3 Parallel Operation

Objective # 7

MCGUIRE OPERA TlONS TRAINING

When paralleled to the grid, a generator is actually in parallel with every other
generator on that system. This mode of operation is the normal operating mode
for our Main Generator, however, it causes different results when adjustments
are made to the generator's controls.

• System or bus voltage is controlled by the combination of many generator
excitation systems. Adjusting generator voltage at McGuire does change
system voltage (somewhaf) but it primarily affects total system reactive
load or volt-amps reactive (YAR's) carried by the Main Generator. Reactive
power is produced by the differences in potential between different
generators in parallel.

The effect of raising generator voltage is a reduction in power factor (PF)
away from unity, and an increase in VAR's.

The effect of decreasing generator voltage is an increase in PF toward
unity, and a decrease in VAR's. However, should generator voltage be
reduced too far, PF can go leading and YAR's increase.

• Adjusting tu rbine control valve position does not change frequency but
does change the portion of the system Megawallioad carried by the unit
generator. Opening valves more increases generator load. Closing valves
more decreases generator Megawatt load. Turbine generator speed is
electrically " locked in" to the frequency of the grid, due to parallel
operation.

• The amount of reactive power (YAR's) on the system is determined by:
(1) The reactive power associated with the customer's loads (inducfive

versus resistive versus capacitive loads).

(2) The voltage sellings of the different generators, throughout the
transmission system, determines how much reactive power is
carried by each generator.
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The following table is provided to demonstrate how changes to voltage and frequency
affect various Generator Parameters during Singie Source and/o r Parallei Operation.

Single Source Operation Parallel Operation

Voltage Gov. Voltage Gov.

Voltaqe Change Same Voltage Change Same

Current Current

PA =IE.Jj Change Change PA =IE.Jj Change Change

PT = IE.Jjpj Same Same PT =IE.Jjpj Same Change

PR = IE.Jj(l - pI) PR = IE.Jj(l - pI) Change Same

Frequency Same Change Frequency Sam e Same

PT = IE.Jjpj Same Sam e PT = IE.Jjpj Sam e Change

PA = IE.Jj Change Change PA =IE.Jj Change Change

PR = IE.Jj(l - pI)
Change Change

PR =IE.Jj(I - pI)
Change Same

Reactive Power Change Same Reactive Power Change Same

PR = ~P;: - p/
PR = IE.Jj(l - pI)

2.6 Motors Review

2.6.1 Introduction

The electric motor works on the opposite principle of the electric generator. Th e electric
generator converts mechanical energy to electrical energy, butan electric motor
converts electrical energy to mechanical energy.

Two terms that you are familiar with from your study of electrical generators are stator
and rotor. These two terms are also used extensively in our discussion of electrical
motors. Recall that the stator is the stationary part of the motor attached to the source
and the rotor is the part of the motor that rotates and is attached to the load.

OP-MC-EL-ETR FOR TRAINING PURPOSES ONLY

Page 63 of 211

REV. 04



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reterenoe: Level

Tier #

Group #

KJA#

Importance Rating

RO

1,
057 AA2.06

3.2

SRO

Ability10 determine and interpret the following as they apply to the l oss of Vital AC Instrument Bus: AC instrument bus alarms for
the inverter arc alternate powersource

Proposed Question: Common 51

Given the following conditions:

• The unit is at 100% power.

• Instrument Bus 1EKVA is aligned to 1KRP.
• The following alarm is received in the control roam:

o 1AD-11, H-5, 120 VAC REG PWR KRP TROUBLE

Which ONE (1) of the following describes the status of Instrument Bus 1EKVA?

A. De-energized because 1KRP is de-energized; , EKVA must be transferred back
to 1EVIA to re-energize.

B. Energized from 1KRP; 1KRP automatically transferred to its alternate source.

C. De-energized because 1KRP is de-energized; 1KRP must be manualiy
transferred to alternate source.

D. Energized from 1EVIA; 1EKVA automatically transferred to inverter power when
KRP was de-energized.

Proposed Answer: B

Explanation (Optional):

NUREG-'021, Revision 9



ES-401 Sample W ritten Examination
Question Worksheet

For m ES-401-5

A is incorrect. 1KRP would transfer to its alte rnate supply if the only alarm is the one presented.
Credib le because th is would be the first alarm lit if 1KRP was de-energized
B is Co rrect.

C is incorrect. 1KRP is auto transfer. 1EVIA is man ua l tra nsfer. W ith on ly 1 alarm in, 1KRP
has already automatically transferred
D is incorrect. 1EVIA is manually transferred between 1KRP and inverter. Credible because
one portion of the sys te m does have au to transfer, but not this port ion

Technical Reference(s): EL-EPL pg 27,29

ARP 1AD-11-H5

Proposed references to be provided to applicants during examination: --cN"'o"'n"'e'--- _

Learning Objective:

Question Source:

Question History:

EL-EPL Obj 17

Ban k #

Modified Bank #

New

Last NRC Exam

____ _ (Note changes or attach parent)

x

Question Cog nit ive Level : Memory or Fund amental Knowledge

Comprehension or Analysis --!CX'---_ _

10 CFR Part 55 Co ntent: 55.41 -,-7__

55.43

Co mments :

NUREG- l 021 , Revision 9
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N N L L L

L L P P 0
OBJECTIVE

0 0 R S R

R 0 0
11 Describe the major difference between using the Standby X X X X X

Battery Charger during an equalizing charge and during
standby service as a battery charger.

12 State the duty-cycle requi rements, assumed within our safety X X X X X
analysis (UFSAR), associated with each 125 VDC Battery for
the Vital Instru mentation and Control Power System.

13 Describe the purpose of the DC Tie Breakers associated with X X X X
DC Distribut ion Cente rs; EVDA and EVDC, EVDB and EVDD.

14 Explain how the 125 VDC and the 120 VAC Vital X X X X
Instrumentation and Control Power Systems are
interconnected.

15 Describe operation of the Manual Transfer Switch associated X X X X X
with the Static Inverters for the Vital Instrumentation and
Contro l Power System.

16 Describe any of the Kirk-Key Interlocks associated with the X X X X X
120 VAC Vital Instrumentation and Control Power System
and state the purpose of the Kirk-Key arrangement.

17 Describe operation of the "Auto Transfer Switch" associated X X X X X
with 1KRP and 2 KRP (Regulated Power Distribution
Centers).
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DUKE POWER MCGUIRE OPERA nONS TRAINING

2.4 120VAC Vitallnstrumentalion and Control Power System

Objective # 14

Each unit's 120 VAC Vital Instrum entation and Control Power System normally receives
power from the 125 VDC Vital Instrumentation and Control Power System through static
inverters, 1(2)EVIA, 1(2)EVIB, 1(2)EVIC and 1(2)EVID, and their respective manual
transfer switch (when in the "Inverter to Load" position).

Two static inverters are fed from each independent 125V DC distribution center. Each
static inverter provide s power to one of the eight AC power panelboards (1EKVA,
1EKVB, 1EKVC, 1EKVD , 2EKVA, 2EKVB, 2EKVC, and 2EKVD). Four Distribution
Centers(EVDA, EVDB , EVDC and EVDD) supply four channels of power which are
shared between the two units (Units 1 & 2 EVIA fed from distribution center EVDA and
etc.).

Objective # 15

A manual transfer switch (also called manual bypass switch), associated with each
static inverter, allows power transfer from the respective inverter to an alternate
regulated power source (1KRP or 2KRP) during a loss of inverter. Because the manual
transfer switch is a "make before break" switch, with overlapping contacts, transfer of
the power source can be accomplished without an interruption of power.

This alternate regulated power supply (1KRP for Unit 1 and 2KRP for Unit 2) will allow
an uninterruptible manual transfer of power to only one of the four unit associated AC
power panelb oards (1EKVA, 1EKVB, 1EKVC, or 1EKVD for Unit 1 and 2EKVA, 2EKVB,
2EKVC, or 2EKVD for Unit 2).

Objective # 16

A Kirk-Key Interlock scheme is provided on all four feeder breakers, of the regulated
power supply (1KRP or 2KRP), such that only one breaker may be closed at a time.
This interlock prevents:

1. The operator from supplying both Train A and Train B from a single power
source

2. The loss of two instrument and control channels from the failure of one
power source

1KRP receives its power from two shared MCCs (SMXT or SMXY) through voltage
regulators 1VRA or 1VRB and its associated transformer.

2KRP receives its power from two shared MCCs (SMXW or SMXU) through voltage
regulators 2VRA or 2VRB and its associated transformer.

Both of these power supplies , 1KRP and 2KRP, are located in the Vital l&C Battery
Room on the south outside wall of the EVCB and EVCD Battery Rooms, between the
accesses to Battery Chargers EVCB and EVCD (1KRP is on the Unit 2 side and 2KRP
on the Unit 1 side). Several plant transients, including a reactor trip, have been
attributed to the operator manipulatinq the wrong unit's KRP during Vital Inverter Startup
I Shutdown operation.
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Objective # 17

An automatic transfer switch will transfer the incoming power from one MeC to the other
on a loss of power. Once an automatic transfer has taken place an operator must
locally (at the respective unit's KRP distribution center) make a manual transfer back to
the normal powe r source (W RA for Unit 1 /2VRB for Unit 2).

This system provides four independent channels for instrumentation and control power
to both Unit 1 and Unit 2 (the A Train loads are fed from channels A and C while the B
Train loads are fed from channels B and D). Three of the four channels ensure that the
overall system functional capability is maintained, comparable to the original design
standards for safe operation, however, a loss of any two of these sources will result in a
reactor trip or forced reactor shutdown (Technical Specifications) of the unit.

2.5 Instrumentation and Control

Objective # 18

The following indications and controls are provided:
2.5.1 Battery Chargers:

• DC amps (upstream of the output breaker / 0-750 amps)

• DC volts (upstream of the output breaker / 0-200 VDC ))

• Equalizer timer (sets the equalizer charge time interval! 0-100 hours and will
automaticall y return the charger to the "float" charge upon time-out)

• "Float" green light (indicates the charger in the float charge mode)

• "Equalize" amber light (indicates the charger in the equalizer charge mode)

• "AC Power Failure" red light (indicates a loss of AC power)

• "Low DC Voltage" red light (indicates a iow output voltage condition)

• "High DC Voltage" red light (indicates a high output voltage condition)

• "High DC Shunt Trip" red light (indicates that a high output voltage condition
has resulted in disconnection of the charger from its AC source, charger AC
input breaker open)

Note: Blocking diode circuitry within the charger will prevent the battery from
discharging through the battery charger.

• "Fan Failure- red light (indicates that one or more fans, within the charger
housing, have failed)

• "Charger Failure" red light (indicates a charger failure has occurred, like # 7-
10 above and other failures, such as a capacitor failure)

• Float Potentiometer (allows adjustment of the float voltage by IAE)

• Equalize Potentiometer (allows adjustment of the equalize voltage by IAE)

• Float / Equalize Toggle Switch (toggle switch for placing the charger unit in
the float or equalize charging mode; this switch is alsoprovide with a cover to
prevent accidental operation)
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Annunciator Response For PanellAD·ll
OP/liN6 100/01O L
Page 99 of 155

Nomenclature: 120 VAC REG PWR KRP
TRBL

Window, H5

Setpoint: Local alarm actuated

Origin: llAMPI Panel Module I lAM13

Probabl e Cause: • Normal regulated power source failure
• Auto transfer switch on standby supply
• Regulated Power Panelboard ( IKRP) undervoltage

Automatic Action: IF normal (SMXT) is lost and alternate (SMXY) is available, auto
transfer from normal to alternate power supply.

Immediate Action: I. IF loss of vital AC occurs, go to AP/IIN5500/15 (Loss Of Vital
Or Aux Control Power).

2. Send operator to lLAMPI to determine cause of alarm. (Battery Rm)

Supplementary Action: I. Notify SRO.

2. IF auto transfer to alternate power supply has occ ured, refer to
PT/l IN4350101 3 E (Regulated Power to 120V Vital AC Power
System Auto Transfer Test) to swap back to normal power.

References: • MC-1705-0 1
• MC-1759-09 .04
• MC-1765-00 .02
• MCEE-106 .02-06

End Of Response

Unit 1



, ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

T ier #

Group #

KJA #

Importance Rating

RO

1

1

058 G2.4.50

3.3

SRO

Emergency Procedures I Plan Ability to verify system alarm setpolnts and operate contro ls identi fied in the alarm response manual.

Proposed Question:

Given the following:

Common 52

• A BLACKOUT has occurred on 1ETA.
• DIG ' lA' failed to start due to an 86N relay actuation.
• lADll -B4, BATIERY EVCA UNDERVOLTAGE is in alarm.
• EVDA bus voltage is 11 4 VDC and lowering slowly.

Which ONE (1) of the following describes the event that has occurred, and the action
required to restore Bus EVDA In accordance with AP/l /N5000/007 , Loss of Electrical
Power?

A. Loss of Battery Charger EVCA. Swap Battery Charger power supply to 2EMXA.

B. Loss of Battery Charger EVCA. Swap Battery Charger power suppiy to 1EMXH.

C. Loss of DC Bus EVDA. Swap Battery Charger power supply to 2EMXA.

D. Loss of DC Bus EVDA. Swap Battery Charger power supply to 1EMXH.

Proposed Answer: A

Explanation (Optional):
A is correct. With voltage lowering instead of 0, the charger has been lost. Procedure di rects to
swap to alternate supply, which is from Unit 2 in this case
A is incorrect. Correct effect , but wrong supply. Credible becau se this is the Train A backup
supply to the swing charge r
B is incorrect. Wrong effect but credible beca use this alarm would be in if the bus was lost.
Power supply is correct.

D is inco rrect. Wrong effec t but credible for same reason as C. Power supply credible for same
reason as B

NUREG-l021 , Revision 9
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Technical Reference(s):

Sample Written Examination
Question Worksheet

OP·MC·EL·EPL, pg 21, 23

1AD11·B4

Form ES-401·5

Proposed references to be provided to applicants during examination: ....cN"o"'n"'e _

Learning Objective:

Question Source:

Question History:

Op·MC·EL·EPL Obj. 2, 9

Bank#

Modified Bank # X(ELEPLN04) (Note changes or attach parent)

New

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis -"X'--__

1°CFR Part 55 Content: 55.4 1 _1,-,0,-_

55.43

Comments:

NUREG·1021, Revision 9



DUKE POWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

3.0 3.0 2.0 2.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the 125 VDC and 120 VAC Vital X X X X
Instrumentation and Control Power Systems.

2 Draw a simplified composite of the 125 VDC and 120 VAC X X X X
Vital Instrumentation and Control Power Systems as provided
in Training Drawing 7.2. Simplified 125 VDC and 120 VAC
Vital Instrumentation and Control Power Drawing.

3 Provide a general description of the 125 VDC Vital X X X X
Instrumentation and Control Power System.

4 List the typical loads powered from the 125 VDC Vital X X X X
Instrumentation and Control Power System Distribution
Centers.

5 Provide a general description of the 120 VAC Vital X X X X
Instrumentation and Control Power System.

6 List the typical loads powered from the 120 VAC Vital X X X X
Instrumentation and Control Power System Power
Panelboards.

7 Describe the basis for the sizing (loading) ot the battery X X X X
charger associated with the 125 VDC Vital Instrumentation
and Control Power System.

8 Discuss the normal/oading demands associated with the 125 X X X X
VDC Battery Chargers for the Vita/ Instrumentation and
Control Power System.

9 Describe any of the Kirk-Key Interlocks associated with the X X X X X
125 VDC Vital Instrumentation and Control Power System
and state the purpose of the Kirk-Key arrangement.

10 Explain how the Standby Battery Charger is used during an X X X X X
equalizing charge of a 125 VDC Battery for the Vital
Instrumentation and Control Power System.
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Since EVCS (spare battery charger) is identical to the other chargers it can be used to
replace a normal charger (as necessary) by closing the appropriate key interlocked
circuit breakers.

Objective # 8

The load demands normally placed on each unitbattery charger will consist of its
respective DC distribution center loads, as well as, the loads of the associated DC
panelboards while still provldinq a "fioating charge" (132 ± 1 volt) on its respective
battery.

Each charger receives power from one of two redundant 600 VAC Essential Auxiliary
Power System Motor Control Centers (one power supply from a Unit 1 MCC and the
other from a Unit 2 MCC). The chargers are manually connected to either one of these
two power supplies through their respective charger connection box.

1(2) EMXA are the MCCs feeding the connection boxes for EVCA and EVCC, while the
MCCs feeding the connection boxes for EVCB and EVCD are 1(2) EMXB.

Objective # 9

The charger connection box breakers for EVCA, EVCB, EVCC, and EVCD are Kirk-Key
Interlocked to allow only one breaker to be closed at a time. This prevents tying a
Unit 1 power source to a Unit 2 power source.

Charger startup involves closing the DC output breaker to the Distribution Center then
the charger AC input breaker. The control board operator will then start the battery
charger by depressing the start push-butt on, located on 1MC-8 in the Control Room,
which closes a set of "rn" contacts, located at the 600 V MCC, and provides AC power
to the battery charger via the charger connection box. Then the Charger DC output
breaker is closed connecting the charger to the DC loads.

Charger shutdown requires the control board operator to depress the stoppush-button,
located on 1MC-8 in the Control Room, followed by opening of the charger DC output,
AC input breaker and then the DC output breaker to the Distribution Center.

IObjective # 10 &11 I
The standby charger (EVCS) is used when one of the normal battery chargers is
unavailable for service (standby mode) or during an "equalizing charge" to one of the
batteries. The two feeder breakers, located at EVDS (distribution center for battery
charger EVCS), provide proper alignment of the standby charger during its operation
(standby mode or equalizing charge mode). The standby charger can supply the A
Train Distribution Centers (EVDA or EVDC) or the B Train Distribution Centers (EVDB
or EVDD). Kirk-Key Interlocks, provided with all of the associated breakers, ensure that
only one train of distribution centers can be supplied, from EVDS, at a time.

OP-MC-EL-EPL FOR TRAINING PURPOSES ONLY
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In the standby mode of operation EVeS will replace the out-of-service battery charger.
During this mode of operation the out-of-service battery charger is disconnected from its
distribution center with the spare charger connected to the distribution center through
one of the distribution center (EVDS) breakers, discussed above. In addition, the tie
breaker to the distribution center with the out-of-service battery charger must be closed.
During the "equalizing charge" mode the normal battery charger is disconnected from its
distribution center and will be aligned in parallel with its respective battery. The normal
battery charger will be placed in "Equalize" mode of operation. Battery charger (EVCS)
will then supply the distributi on center with the tie breakers closed (cross-tied with its
"sister" channel). This same alignment is utilized during normal charger maintenance
and battery discharge testing. During these operations, the normal charger remains in
the "Float" mode.

I Objective # 9 I
As discussed above, the breakers, associated with standby battery charger EVeS are
Kirk-Key Interlocked. Referencing Training Drawing 7.1, Composite VitalllC Drawing,
may help in your understanding of the interlocks described below:
• The breakers at distribution center EVDS are Kirk Key Interlocked with each other

and their respective connection box (ECB5) such that:
1) The A Train feeder breaker from 1EMXH in ECB5 cannot be closed

unless the A Train supply breaker for EVDA or EVDC (located at
distribution center EVDS) is closed. This prevents the A Train
source from supplying the B Train buses.

2) The B Train feeder breaker from 2EMXH in ECB5 cannot be closed
unless the B Train supply breaker for EVDB or EVDD (located at
distribution center EVDS) is closed. This prevents the B Train
source from supplying the A Train buses.

3) Only one breaker from EVDS can be closed at a time. This prevents
the standby charger from supplying both A Train and B Train
buses.

• In addition, the supply breakers to ECB5 (Connection Box) from 1EMXH and 2
EMXH are Kirk-Key Interlocked to prevent closure of both breakers at the same
time. This interlock scheme in conjunction with 1 & 2 above prevent cross
connection ofA & B Train AC sources and minimizes mutual exposure of the
two trains.

2.2. 125 VDC Vital Instrumentation and Control Power System Batteries

Both units (Unit 1 and 2) are provided with only four 125 VDC Vital instrumentation and
Control Power System batteries. Each battery consists of 60 total cells; with each cell
packaged in a clear plastic, non-combustible, shock-absorbing container with the
appropriate covers, racks, and accessories. The battery is connected to its respective
De distribution center, in parallel with its respective battery charger, and located in an
individual and physically separate room within the main battery room.

OP-MC-EL·EPL FOR TRAINING PURPOSES ONLY
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7.2 Simplified 125 VDC/120 VAC Vitall&C Power Drawing (5-06-99)

Objective # 2 I
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Annunciator Response For PanellAD-ll
OP/I IAl6100101O L
Page 23 of 155

Nomenclature: BATT EVCA
UNDERVOLTAGE

Window: B4

Setpoint: l iS Volts

Origin: Undervoltage detector on Bus EVDA

Probable Cause: • EVDA undervoltage detector malfunction
• Battery Charger malfunction
• Loss of DC input to EVDA

Automatic Action: None

Immediate Action: 1. IF Blackout has occured on 4160 Volt Bus supplying Batt Chgr
EVCA, send operator to align battery charger to an energized bus
per OP/OIAl63501001 A (125 VDCl I20 VAC Vital Instrument and
Control Power), Enclosure 4.19 (Swapping Battery Charger 600V
Supply Breaker at Charger Connection Box EVCA-EVCD).

2. Send operator to Distribution Center EVDA AND Batt Chgr
EVCA to determi ne cause of alarm .

3. IF EVDA de-energized OR Batt Chgr EVCA malfunction, go to
A PIl IAl5500/ 15 (Loss Of Vital Or Aux Control Power).

Supp lementary Action: I. Notify SRO.

2. Refer to Tech Specs.

References: • Tech Specs
• UFSAR 8.3.2. 1.4.2
• MC-l705-0 !
• MCEE-19 ! -O!
• MC-17l 5-07.00
• MC- l765-00.02
• MCRS-184-05.01

End Of Response

Unit 1



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
1

1

062 AA1.05

3.1

SRO

Abilitytooperateand I or monitor the following as theyapply to the l oss of Nuclear Service Water: The CCWS surgetank,
including level control and level alarms, and radiation alarm

Proposed Question: Common 53

Given the following conditions:

• A loss of KG is occurring on Unit 1.
• The crew is performing actions of AP/1/N5500/2 1, Loss of KG or KG System

Leakage.
• KG Surge Tank Level has been going down at approximately 1 inch per minute.

Which ONE (1) of the following describes the expected response of the KG system
instrumentation to this event if no action is taken?

A. KG Surge Tank Abnormal Level alarm will be received in the control room at 4.0
feet. KG Surge Tank Level Low-Low alarm will be received in the control room at
2.0 feet. KG Surge Tank radiation alarms are expected.

B. KG Surge Tank Abnormal Level alarm will be received in the control room at 4.0
feet. KG Surge Tank Level Low-Low alarm will be received on the OAG ONLY at
2.0 feet. KG Surge Tank radiation alarms are NOT expected.

G. KG Surge Tank Abnormal Low alarm will be received in the control room at 5.0
feet. KG Surge Tank Level Low-Low alarm will be received in the control room at
3.0 feet. KG Surge Tank radiation alarms are expected.

D. KG Surge Tank Abnormal Level alarm will be received in the control room at 5.0
feet. KG Surge Tank Level Low-Low alarm will be received on the OAG ONLY at
3.0 feet. KG Surge Tank radiation alarms are NOT expected .

Proposed Answer: B

Explanation (Optional):

NUREG-l 021 , Revision 9
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Question Worksheet

Form ES-401-5

B is correct.

A is incorrect. Radiation alarms would not be expected if level is going down; the leak would be
out of the KG system. Credible because the levels are correct.
C is incorrect. Same as B for radiation alarms, but setpoints are incorrect; reasonable however,
as the difference between the alarms is the same (2 feet)
D is incorrect. Correct for expectation of alarm; setpoints incorrect

Technical Reference(s): PSS-KC. pg 35

Proposed references to be provided to applicants during examination: --'-'N"o"ne"- _

Learning Objective:

Question Source:

Question History:

PSS-KC Obj 8

Bank #

Modified Bank #

New

Last NRC Exam

_ _ _ _ _ (Note changes or attach parent)

x

Question Cognitive Level: Memory or Fundamental Knowledge ~X"--_ _
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _7'----_

55.43

Comments:

NUREG-1021, Revision 9
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CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 2.0 2.0 2.0 2.0

OBJECTIVES

N N L L L
L L P P 0
0 0 R S R

OBJECTIVE R 0 0

1 State the purpose of the Component Cooling System. X X X X

2 Draw the Component Cooling System per drawing 7.2. X X X X

3 List the loads cooled by the Component Cooling System. X X X X

4 Describe the operation (including any auto-alignments) of the
Component Cooling System during the following modes:

• Normal Operation X X X X

Following Blackout, Safety Injection, Phase A, Phase B X X X X X•
Isolation and EMF actuation.

S Describe the automatic action(s) that occur if Component X X X X X
Cooling flow from the thermal barriers goes high.

6 List the power supplies for the Component Cooling Pumps. X X X X

7 Evaluate plant parameters and status indicators to determine X X X X
any abnormal system conditions that may exist whiie
performing inplant surveillance on the Component Cooling
System.

S Evaluate plant parameters and status indicators to determine X X X
any abnormal system conditions that may exist.

9 Describe why caution must be taken when draining or venting X X X X X
the Component Cooling System (Corrosion inhibitor).

OP-MC-PSS-KC FOR TRAINING PURPOSES ONL Y
Page 5 of 65

REV. 23



DUKE POWER MCGUIRE OPERATlONS TRAINING

KC pump mini flow valves open at < 1000 gpm and close at > 1500 gpm flow.

The NCP Thermal Barrier Isolation Valves will auto close to isolate the respective
thermal barrier on a high flow (>60 gpm) due to a thermal barrier rupture.

The KG surge vent will auto close on a high radiation signal from EMF-46 (KC
System EMF monitor) .

The KC drain tank will auto start on a high level and auto stop on low level if
pushbutton is in "AUTO".

3.2.5. Setpoints

• KC Surge Tank High Level Alarm is 7 ft, 2 In.

• KC Surge Tank Low Level Alarm is 4.0 ft.

• KC Surge Tank Low-Low Level Alarm is 2.0 ft. (OAC ONLY)

• NCDT Heat Exchanger outlet high flow is 250 gpm.

• NCP motor lower bearing outlet low flow is 2.5 gpm.

• NCP motor lower bearing outlet high flow is 9.5 gpm.

• NCP motor upper bearing outlet low flow is 135 gpm.

• NCP motor upper bearing outlet high flow is 180 gpm.

• The NCP thermal barrier isolation valve automatically close if flow increases
to 60 gpm.

4.0 TECHNICAL SPECIFICATIONS

IObjective #15 I
4.1. Tech Spec 3.7.6, Component Cooling Water System

5.0 INDUSTRY EVENTS

5.1 From November 1994 to January 1995, three through the wa ll leaks were
identified on the Unit 2 Component Cooling Water System (KC). It is theorized
that the leaks were caused by a form of stress cracking corrosion (SeC). The
mechanism for this sec is believed to be a biofilm/nitrate induced reaction.
The term, biofilm, refers to a concentration of bacteria. Nitrates come from the
oxidation of sodium nitrite, an additive to the normal chemical addition mixture
added to the KC system.

As a result, Chemistry procedures were revised to limit the sodium nitrite
concentration to below the threshold that would result in SCC.

DP-MC-PSS-KC FOR TRAINING PURPOSES ONL Y
Page 35 of 63
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ES-401 Sample Written Examination
Question Worksheet

Form ES-40t-5

Examination Out line Cross-refere nce: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

065AK3.08

3.7

SRO

Knowledge of the reasons for the following responses as they apply 10 the Loss of Instrument Air: Actions contained in EOP fo r loss
of instrum ent air

Proposed Question: Common 54

Which ONE (1) of the following describes the reason that AP/ l /A/55001022, Loss of
Instrument Air, directs the crew to manually trip the reactor?

A. SG level control is lost.

B. SG pressure control is lost.

C. Pressurizer level control is lost.

D. Pressurizer pressure control is lost.

Proposed Answer: A

Explanation (Opt iona l):
A is correct . On Joss of SG level control, reactor is tripped
B is incorrect. SG pressure control would be regained by use of N2 accumu lators to operate
SG SM POR Vs
C is incorrect. Level contro l wou ld be manually controlled with Charging, as letdown would be
isolated
D is incorrect. Pressure is manually controlled by use of heaters to ensure no POR V
actuations. All dist ractors are credible because each of the functions must be manua lly
contro lled in this event

Technical Reference(s): AP-22 Basis Document pg 13

AP-22 , pg B-16

Proposed references to be provided to applicants during examination: -'CN"o"n"e _

Learning Objective:

NUREG- 102t, Revision 9

AP 22 Obj 3



ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

(Notechanges or attach parent)
----
x

Question Cognitive Level: Memory or Fundamental Knowledge --,-,X,-__

Comprehension orAnalysis

10 CFR Part 55 Content: 55.41 7,10

55.43

Comments:

NUREG-1 021, Revision 9



DUKE PO WER MCGUIRE OPERATlONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

1.0 1.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Explain the purpose for AP/22 (Loss of VI). X X X
AP22001

2 Analyze the mitigating strategy (major actions) contained in X X X
the procedure.

AP22002

3 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for any caution, note, or step.

AP22003

4 Given scenarios describing accident events and plant X X X
conditions, evaluate condition s which require application of
continuous action steps.

AP22004

OP·MC·AP-22 FOR TRAINING PURPOSES ONL Y

Page 5 0f 11
REV. 00



MNS
AP/1IA15500/22

UNIT I

LOSS OFVI PAGE NO.
801113

Rev. 25

I ACTION / EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

CF Control Va lves will fail closed on low VI pressure, which may result in AMSAC
actuation and La La S /G level.

_ 12. CheckS/Glevels-ATPROGRAMMED
LEVEL.

lE S /G levels are going down in an
uncontrolled manner, THEN :

_ 8 . Trip reactor.

_ b. Continue with this procedure as time
allows.

_ c. GO TO EP/1/Al5000/E-O (Reactor Trip
or Safety Injection) .

13. Check VI pressure - GREATER THAN 65
PSIG.

Align Na backup from CLAs to Pzr
PORVs by opening the following valves:

_ . 1NI-430A (Emerg N2 From CLA To
1NC-34A)

_. 1NI-43 1B (Emerg N2 From CLA To
1NC-32B & 36B).

14. Check fuel movement -IN PROGRESS. _ GO TO Step 16.

15. Notify fuel handling SRO to perform the
actions of Enclosure 10 (Fuel Handling
Crew Actions during a Loss of VI).

16. Check Unit Status - IN MODE 3 OR 4. _ Observe Note prior to Step 18 and GO TO
Step 18.



MNS
AP/1/AJ5500/22

UNIT 1

LOSS OF VI PAGE NO.
9 01113

Rev. 25

I ACTI ON / EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

Steam drains fail open on loss of VI and can cause uncontro lled cooldown.

17. Check NC temperatures:

_ . IF any NC pump on, THEN check NC
T-Ave - STABLE OR TRENDING TO
557 "F.

OR

_ . IF all NC pumps off, THEN check NC
t -coios - STABLE OR TRENDING TO
557"F.

_ lE temperature less than 557"F AND
going down, THEN perform Enclosure 7
{Uncontrolled NC System Cooldown}.

RN flow is isolated to reactor bldg nonessential header (NC pumps) on loss of VI.

18. Check the following valves - OPEN:

_ . 1RN-2528 (RB Non Ess Sup Cont
Outside Isol)

_ . 1RN-277B (RB Non Ess Ret Cant
Outside Isol).

_ Monitor NC pump trip criteria on Foldout
page.

19. Check CA pu mps w OFf. _ IF CA flow goes up in an uncontrolled
manner, THEN implement CA flow
control c r iteria on Foldout page•

• Pzr heaters will energize if Pzr leve l is 5% greater than control set point.

• Pzr spray is not available on loss of VI.

20. Operate pzr heaters as required to:

_. Maintain Pzr liquid space temperature at
Pzr vapor space temperature.

_ . Minimize ope ning of Pzr PORVs.



MNS
AP/1/Al5500122

UNIT I

LOSS OFVI PAGE NO.
1001113

Rev. 25

I ACTI ON/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

• 1NV·238 (Charging Line Flow Control) and 1NV-241 (Sea l lnj Flow Contro l) fai l
open on loss of VI.

• Normal and excess letdown isolate on loss of VI. Enclosure 8 (Press urizer
Level Control) contains actions to limit Pzr fill rate.

21.

22.

Check pzr level> AT PROGRAMMED
LEVEL.

Check VI prassure > LESS THAN 60
PSIG.

_ IF pzr level going up in an uncontrolled
manner, THEN control pzr level PER
Enclosure 8 (Pres surizer Level
Control) .

Perfonn the fo llowing:

_ a. IF AT ANY.I!Mf VI pressure goes
below 60 PSIG, THEN perform steps 23
through 29.

_ b. GO TO Step 30.

23. Check all RN pumps on both untte ,
RUNNING.

• 1A RN pump-

• 18 RN pump-

• 2A RN pump-

• 26 RN pump.-

_ GO TO Step 25.



MNS LOSS OF VI PAGE NO.
AP/ lIN5500122 11 01113

UNIT 1 Rev. 25

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
24. Align B Tra in RN to SNSWP as fo llows:

- a. Check B Train RN suction - ALIGNED - a. GO TO Step 25.
TO LLI.

- b. Notify Unit 2 Operator that B Train RN
will be aligned to the SNSWP.

c. Open the following valves:

• ORN-98 (Train 18 & 28 SNSWP-
Supply)

• ORN-1528 (Train 18 & 28 Disch to-
SNSWP).

d. Close the following valves:

• ORN-283AC (Train 18 & 28 Disch To-
RC)

• ORN-2848 (Train 18 & 28 Disch To-
RC)

• ORN-10AC (Train 18 & 28 LLI- Supply)

• ORN-118 (Train 18 & 28 LLI Supply)-
• ORN-58 (Train 18 & 28 RC Supply).-

e. Close the following valves:

• 1RN-418 (Train B To Non Ess Hdr-
Isol)

• 1RN-43A (Train B To Non Ess Hdr- Isol).

I. Notify Unit 2 Operator to close the
following valves:

• 2RN-41B (Train B To Non Ess Hdr-
Isol)

• 2RN-43A (Train B To Non Ess Hdr-
Isol).



MNS
AP/1/N5500122

UNIT I

LOSS OF VI PAGE NO.
12 011 13

Rev. 25

I ACTI ON/ EXPECTED RESPONSE I I RES PONSE NOT OBTAI NED I
25. Check KC pumps for runout as follows:

_ a. Check KC flow - LESS THAN
4000 GPM PER OPERATING KC
PUMP. • Both KC to KF contro l

valves fail open on a
loss afVI.

• Control room KC outlet
flow indication from
the ND HXs fai ls low
on a loss of VI.

8. Perform one or more of the following as
needed to redu ce KC flow:

• Dispatch operator to throttle KC to KF
HXs while maintaini ng spent fuel pool
temperature less than 14QoF:

_ . 1KC-148 (A KF Hx Inlel) (aux bldg,
750+10, MM-52, 20 ft north of door
to 1A NO Hx room)

_ . 1KC-155 (B KF Hx Inlet) (aux bldg,
750+8 , MM-52, 20 ft north of door
to 1A NO Hx room).

_ . IE NC temp erature is less than
200"F, TH EN throttle KC to NO HX
while maintaining NC temperature
less than 20QoF.

(RNO continued on next page)



MNS
AP/1/A/5500/22

UNIT I

LOSS OF VI PAGE NO.
13 01113

Rev. 25

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
25. (Continued)

26 . Chec k anMSIVs - CLOSED.

• IF NC temperature is be tween 200°F
and 350°F AND throttling of KC is
required, THEN:

1) Dispatch operato r to monitor KC
outlet flow for NO HX(s) in
service:

• RHR HX A OUTLET FLOW-
(1MKCFS5670) (aux bldg,
733+1 , MM-54 . across hall
from Unit 2 BAT next to decon
sink

• RHR HX B OUTLET FLOW-
(1MKCFS5680) (aux bldg,
733+ 1, JJ-55. on west side of
co lumn JJ-55).

2) Throttle KC to ND HX(s) flow
while :

• Maintaining KC flow to ND HX-
greater than 2000 GPM as
indicated on local gauge(s).

• Maintain stable NC-
temperature .

• Evaluate reducing other KC loads as-
required .

_ IF AT ANY TIME the reactor is tripped
AND VI pressure is less than 60 PSIG,
THEN cl ose all MSIVs.



MNS
AP/11N5500/22

UNIT I

LOSS OF VI PAGE NO.
14 01113

Rev. 25

I ACTION/EXPECTED RESPONS E I I RESPONSE NOT OBTAI NED I
27. Evaluate aligning VG to VI:

a. Check TSC - ACTIVATED.

b. Contact TSC to evaluate the following:

a. Perform the following:

_ 1) IF AT ANY TIME TSC is activated,
THEN notify TSC to evaluate
aligning VG to VI PER Step 27.b.

_ 2) GO TO Step 28.

CAUTION The following alignment requires starting the emergency O/G(s). If
the DIG trips while in this alignment, restart capability of the DIG
may be degraded since VG pressure may drop excessively prior
to DIG restart.

NOTE • If VI will be restored within 1 hour , it may be quicker to concentrate on
restoring normal VI supply instead ofVG supply.

• Aligning VG to VI requires isolating normal VI supply to aux bldg
essential headers.

• Contro l room capability to control CA flow, charging flow, and letdown
should be restored in the next step .

• Aligning VG to VI may be a high priority if Pzr leve l is approaching
water solid conditions.

_ 1) Evaluate supply ing VI Aux Building
Essential Headers using VG PER
Enclosure 12 (Aligning VG to VI
Aux Build ing Essential Headers).

2) WHEN Enclosure 12 (Aligning VG
to VI Aux Building Essential
Headers) is complete, THEN
perform the following:

_ a) REFER TO Enclosure 13 (Unit
1 Va lves Aligned to Blackout
Air Supply) for a complete
list ing of va lves aligned to the
blackout headers.

_ b) Evaluate operating valves on
restored headers.



MNS
API11N5500122

UNIT I

l OSS OFVI PAGE NO.
15 01 113

Rev. 25

I ACTI ON/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
28. Perform the following to limit undesirable

system transients that may result as
instrument air is restored:

a . Isolate BB as follows:

1) Close the following manual loaders:

• 1BB-123 (l A SIG Blowdown-
Throttle Control )

• 1B8-1 24 ( l B S/G Blowdown-
Throttle Control)

• 1BB-1 25 ( l C S/G Blowdown- Throttle Control)

• 1BB-126 (10 S/G Blowdown- Throttle Control ).

_ 2) Stop BS pumps.

3) Close:

• 1BB-1B (l A SIG Blowd own Cont- Outside 1501 Control)

• 1BB-2B ( l B SIG Blowdown Cont-
Outside 1501 Control)

• 1BB-3B (1C SIG Blowdown Cont- Outside 1501 Control)

• 1BB4B (10 SIG Blowdown Cont-
Outside 1501Control )

• 1BB-5A (A SIG BB Cont Inside-
1501)

• 1BB-6A (B SIG BB Cont Inside-
1501)

• 1BB-7A (C SIG BB Cont Inside-
1501)

• 1BB-8A (0 SIG BB Cont Inside-
1501).



MNS
AP/11N5500122

UNIT I

LOSS OFVI PAG E NO.
16 0f11 3

Rev. 25

I ACTION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
28. (Cont inued)

_ b. Check CM/CF - PRESENTLY
FEEDING ALL S/G'S .

_ b. For each S /G not being fed from
CM/CF, place associated S/G CF
control valve and bypass valve in
manual and close.

c. Check the following valves - CLOSED: - c. Place TO CA pump in ·STARr

• 1SA-48AB C (SM From S/G C To TD-
CA Pump 1501)

• 1SA-49AB (SM From S/G B to TD CA-
Pump 1501).

- d. Close manual loaders for all MSIV
bypa ss valves.

- e. Check 8M pressure on all S/Gs - LESS - e. IF 8M PORV has failed closed on S /G
THAN OR EQUAL TO 1125 PSIG. with 8M pressure greater than

1125 PSIG, THEN close manual loader
for fai led SM PORV.

_ f. Check 1NV-238 (Charging Line Flow
Control) - IN AUTO .

f. Perform the following:

_ 1) IF 1NV-238 MIA station in manual
and fully open, THEN GO TO
Step 28.g.

2) Perform one of the following to
prevent 1NV-238 from inadvertently
closing upon VI restoration :

• Place 1NV-238 in auto.

OR

_ . IF 1NV-238 controlling properly in
manual, THEN continue manual
contro l while ensuring MIA station
output stays above 0% at all
times while in this procedure.



API1 and 21AJ5500!022 (loss of VI)

With respect to throttling closed NI-1 73 and -178, these valves have a seal-in circuit that will
fully close the valve when it reaches 95% closed. However, it's possible that these valves may
seal-in and close sooner (80-90% closed), due to the difficulty in setting up these valves during
maintenance. If the valves inadvertently close, ND pump flow still exists through the 2-inch
miniflow line.

If the ND pumps are cavitating, which could occur if ND flow is uncontrollably high, the ND
pumps are stopped and the Operator is directed to AP-19 to deal with the loss of ND. AP22 will
be pertormed as time allows.

The step also re-establishes NC temperature control, first by controlling ND bypass flow around
the ND HXs via ND-18 or 33. Temperature is also adjusted by throttling KC to control ND
discharge temperature. If NC temperature is greater than 200"F, the potential exists to boil KC
if it is throttled to a low flow rate, so direction is given to maintain KC flow to the ND Hx greater
than 2000 GPM in this case.

REFERENCES:
Engineering letter attached to 50.59 for rev 17 of AP/1/A/5500/22 and rev 15 of
AP/2/A/5500/22 .

STEP 12:

PURPOSE:

Prompt the operators to watch SIG levels because the CF control valves fail closed on a loss of
VI. If SIG levels can't be controlled, the Operator is directed to trip the reactor.

DISCUSSION:

The CF control valves use 0 - 60# valve operating air. Depending on the nature of the problem
with VI and considering line losses, etc., these valves could start failing at 70# or more VI
pressure as indicated in the control room. The operating philosophy regarding loss of Main
Feedwater at power is to trip the reactor. This will prevent challenging the Lo-Lo SIG automatic
reactor trip and will result in better initial cond itions at the time of the manual trip. Refer to PIP
2-M-87-0208 where a automatic reactor trip occurred 5 min after loss of offsite power due to
loss of VI to the CF valves. If the CF valves were to get to less than 25% open (for 30 sec or
more) on 3 out of 4 SIGs, an AMSAC could also be generated. For most scenarios, it's likely
the operator will have manually tripped the reactor prior to this occurring.

REFERENCES:
PIP 2-M-87-0208

Page 13 of 45 Rev 10



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

1

E04 EK3.3
3_8

SRO

Knowledge of the reasons for the following responses as theyapply to the(LOCA OutsideContainment) Manipulation of controls
required to obtain desiredoperating results during abnormal and emergency situations.

Proposed Question: Common 55

Given the following conditions:

• A LOCA outside containment has occurred.
• The crew is performing the actions in EP 1/N 5000/ECA-1.2, LOCA OUTS IDE

CONTAINMENT.

Which ONE (1) of the following describes the FIRST components isolated and the
indications used to determine if the leak has been isolated in accordance with ECA-1.2?

A. Low Pressure Injection is isolated first because it is the most likely break location;
NC pressure is checked , because when the break is isolated, NV flow will
repressurize the NC System.

B. Low Pressure Injection is isolated first because it is the most likely break location;
NV flow is checked, because when the break is isolated, NV flow will be rapidly
reduced.

C. High Pressure Injection is isolated first because of the piping stress on the line
due to LOCA size; Pressurizer level is checked, because when the break is
isolated, NC Inventory will rapidly rise.

D. High Pressure Injection is isolated first because of the piping stress on the line
due to LOCA size; RVLl S indicat ion is checked, because when the break is
isolated, vesse l head voiding will immediately be reduced.

NUREG-l 021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional):
A. Correct. NC pressure is the primary means of determining whether the leak is isolated,
as well as visual observation of isolation.
B. Incorrect. NV flow will decrease rapidly, but is not checked in ECA-1.2
C. Incorrect. PZR level is checked, but High pressure lines are checked after low pressure
lines
D. Incorrect. RVLlS may indicate 100% at the start, so may not provide indication of
isolation at all

Technical Reference(s): ECA-1.2, pg 2-7

LP EP E-1, pg 229, 231

Proposed references to be provided to applicants during examination: -'..:N"o'"n"e _

Learning Objective:

Question Source:

Question History:

EP-E1, obj 3

Bank #

Modified Bank #

New

Last NRC Exam

x
_____ (Note changes or attach parent)

VCS 2006
Retake

Question Cognitive Level: Memoryor Fundamental Knowledge _X"--__

Comprehension or Analysis

10 CFR Part 55 Content: 55.4 1 _1,-,0,--_

55.43

Comments:

NUREG-1021 . Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

N/A N/A 5.0 5.0 4.0

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra

R 0 0

1 Explain the purpose for each procedure in the E-1 se ries. X X
EPE 1001

2 Discuss the entry and exit guid ance fo r each procedure in the X X
E-1 series.

EPE1002

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the E-1 se ries.

EPE 1003

4 Discuss the basis for any note. caution or step for each X X X
procedure in the E-1 series .

EPE1004

5 Given the Foldout page discuss the act ions inciuded and the X X X
basis for these actions.

EPE100S

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and piant conditions to determine
any required action and its basis.

EPE1006

7 Discuss the time critical task(s) associated with the E-1 series X X X
procedures including the time requirements and the basis for
these requirements.

EPE1007

OP-MC-EP-El FOR TRAINING PURPOSES ONL Y
Page 7 of 423

REV. 16



DUKE POWER

ECA-1.2 LOCA Outside Containment

MCGUIRE OPERA TlONS TRAINING

9.3. Major Actions

The recovery/restoration technique of ECA·1.2 includes the following three majoraction
categories:

1. Verify pr.oper valve alignment.

2. Identify and isolate the break.

3. Check if break is isolated.

The following subsections provide a more detailed discussion of each majorcategory.

9.3.1 Verify Proper Valve Alignment

The first instruction given to the operator is to verify that all normally closed valves in
low pressure lines that penetrate containment are closed. If a normally closed valve is
open, this action may isolate the break.

9.3.2 Identify and Isolate Break

The operator then attempts to identify and isolate the break by sequentially closing all
normally open valves in low pressure injection paths that penetrate containment.

9.3.3 Check if Break is Isolated

NC pressure is monitored to determine if the break has been isolated. A significant rise
in NC pressure indicates the break is isolated and the operator is sent to E-1. If the
break is not isolated, the operator transfers to procedure ECA-1.1 for further recovery
actions.

FOR TRAINING PURPOSES ONL Y

Page 229 of 265
REV.14



DUKE POWER

ECA-1.2 LOeA Outside Containment

9.4. Detailed Description of Procedural Steps

MCGWREOPERAnONSTRAmmG

STEP 1 Check proper valve alignment :

PURPOSE: To ensure that normally closed valves are closed.

BASIS: This step instructs the operator to verify that all normally closed valves in
low pressure lines and other MNS specified lines that penetrate containment are closed.
The valving connecting the NO system to the NC is of particular interest in this step
since the NO system is a low pressure system (600 psig) connected to the high
pressure NC system (2500 psig). Therefore, a rupture or break outside containment is
most probable to occur in the low pressure NO system piping.

STEP 2 Try to identify and isolate break:

PURPOSE: To attempt to identify and isolate a LOCA outside containment.

BASIS: This step instructs the operator to close and open all normally opened
valves in paths that penetrate containment to identify and isolate the break outside
containment. Again, as in Step 1, the valving connecting the 600 psig NO system to the
NC is of primary interest, since the probability of a break occuning outside containment
is most probable in this piping.

ERG substep is divided into three actions for clarity. Each flow path (valve) to be tested
is isolated, pressure checked, and actions taken based on pressure response. This
ensures only one isolation sequence is performed at a time and will provide details on
when to reopen each valve.

When the NI valve to the cold legs is isolated, NI pump miniflow is ensured or the NI
pumps are shutdown until after the valve is reopened.

STEP 3 Check if break is isolated:

PURPOSE: To determine if the LOCA outside containment has been isolated by
previous actions.

BASIS: This step instructs the operator to check NC pressure to determine if the
break has been isolated by previous actions. If the break is isolated, a significant NC
pressure rise will occur due to the 5/1 flow filling up the NC with break flow stopped.

FOR TRAINING PURPOSES ONLY
Page 231 of 265

REV.14



MNS
EP/1/Al5000/ECA-1.2

UNIT I

LOCA OUTSIDE CONTAINMENT PAGE NO.
2 0126

Rev. 2

I ACTION/EXPECTED RESPONSE I I
C. Operator Actions

- 1. Monitor Foldout page.

. 2. Dispatch operator to remove white tags
and close the following breakers:

• 1EMXA-R2A (lA ND To A&8 Cold Legs- Cant Outside lsol Motor (l NI-l 73A») (aux
bldg, 750, FF-54, FF-55)

• 1EMXA-R1E (Unit 1 NI To Cold Legs-
Cant Outside lsol Motor (lNI-162A» (aux
bldg, 750, FF-54, FF-55)

• 1EMX8 1-68 (18 ND To C&D NC Cold- Leg Cont Outside 1501Motor (1NI-178B))
(aux bldg, 733, GG-55 , GG-56).

RESPONSE NOT OBTAI NED I



MNS
EP/1/A/5000/ECA-1 .2

UNIT 1

LOCA OUTSIDE CONTAINMENT PAGE NO.
3 0f26

Rev. 2

II ACTION /EXPECTE D RESPONSE I RESPONSE NOT OBTAI NED I
3. Check if NO pumps should be stopped

and isolated as follows:

_ a. Check NC pressure - GREATER THAN
286 PSIG.

_ b. NO pumps suction - ALIGNED TO
FWST.

c. Check the following for indications of
leak into ND System:

• Abno rmal NO temperatures on chart
recorders:

_ . NO to NC Cold Leg A and B
temperature

_ . ND to NC Cold Leg C and D
temperature.

_ . Abnormal NO System pressure.

d. Check leak location - ON NO SYSTEM.

_ e. Check any NO pump - ON.

a. Perform the following:

_ 1) Contact station management to
eval uate any act ions to isolate
potenti al leak.

_ 2) RETURN TO procedure and step in
effect.

_ b. GO TO Step 6.

_ d. 1E ND Sys tem has remained intact.
THEN GO TO Step 6.

_ e. GO TO Step 4.d.



MNS
EP/1/N5000/ECA-1.2

UNIT I

LOCA OUTSIDE CO NTAINMENT PAGE NO.
4 0126

Rev. 2

I ACT ION/EXPECTED RESPONSE I
4. Stop NO pumps and isolate potential

FWST depletion path as follows:

- a. Reset SII.

- b. Reset Sequencers.

- c. Stop both ND pumps.

d. Close the following valves:

• 1ND-19A (A ND Pump Suet From-
FWST orNC)

• 1ND-4B (B ND Pump Suet From-
FWSTor NC)

• Enable power disconnect and close- 1FW-27A (FWST Supply To ND).

I RESPONSE NOT OBTAI NED I

• NO relief valves go to PRT. If relief valves are also open, this may lead to NS
actuation. NS must be secured if loss of inventory is occurring both inside and
outside containment to conserve FWST inventory.

• The next step takes priorit y over steps that sta rt NS pumps in
EP/1IA/5000/FR-Z.1 (Response To High Containme nt Pressure ), even after
exi ting this EP. FR-Z.1 should not be implemented while in this procedure.

5. !EA! ANY TIME NS actu ates, AND NS
suction is aligned to FWST, THEN
operate NS pumps as follows:

• WHEN containment pressure is less than
10 PSIG, THEN ensu re both trains of NS
are off as follows:

_ a. Reset Containme nt Spray.

_ b. Stop both NS pumps .

_ . WHE N containment pressure is greater
than 10 PSIG , THEN operate one NS
pump .



MNS
EP/1/A15000/ECA-1 .2

UNIT I

LOCA OUTSIDE CONTAINMENT PAGE NO.
50126

Rev. 2

I ACT ION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
6. Check proper valve al ig nment as

fo llows:

a. Va lves in ND pump suction from NC
System - CLOSED:

_ . 1ND-18 (C NC Loop to ND Pumps)

_ . 1ND-2AC (C NC Loop To ND
Pumps).

_ b. 1NI-1 838 (ND To 8 & C Hot Legs 1501) 
CLOSED.

a. Perform the following:

_ 1) Dispatch ope rator to remove white
tag and close breaker for va lve(s).

_ 2) Close valve(s).

3) IF valve can not be closed, THEN
dispatch operator to close valve(s):

_ . 1ND-18 (reactor bldg, 725 +30,
182 Degrees , above lower
containment charcoa l filter 1B)

_ . 1ND-2AC (reactor bldg, 738+5.
180 Degrees, B and C fan room).

b. Perform the following:

_ 1) Dispatch ope rato r to remove white
tag and close breaker for valve .

_ 2) Close valve.

_ 3) IF valve can not be closed. THEN
dis patch operator to close 1NI-183B
(aux bldg, 733+ 10, FF-52, room
602, midget hole , enter from
electrical penetrat ion room, 4 ft from
reactor bldg wall, 3 ft from ce iling ).



MNS
EP/1IA/5000/ECA-1.2

UNIT I

LOCA OUTSIDE CONTAINMENT PAGE NO.
60126

Rev. 2

I ACTI ON/EX PECTED RESPONSE I I RESPONSE NOT OBTAINED I
6. (Continued)

c. NI pumphot leg injection valves 
CLOSED:

_ . 1NI-121A (Train A NI To B & C Hat
Leg)

_ . 1NI-152B (Train B NI To A & oHot
Leg).

_ d. 1NV-840A (NO To Pzr Aux Spray
Control)- CLOSED.

_ e. IF NC System leak is known to be
isolated by actions taken in Step 6,
THEN GO IQ EP/1/A/5000/E-1 (Loss
Of Reactor Or Secondary Coolant).

c. Perform the following:

_ 1) Dispatch operator to remove white
tag and dose breaker for varve(s).

_ 2) Close valve(s).

3) IF valve(s) can not be closed, THEN
dispatch operator to closevalve(s):

_ . 1NI-121A (aux bldg, 716+23,
FF-52 , room 602, 10 fl north of
CAD door, 3 ft from reactor bldg
wall)

_ . 1NI-152B (aux bldg, 750+4,
HH-52. southwest corner of UHI
valve room, 1 ft from reactor
bldg).

d. Perform the following:

_ 1) C lose valve.

_ 2) IE valve can not be closed, THEN
dispatch operator to close
1NV-840A (aux bldg, 733+8, KK-53,
room 732. west of NS heat
exchanger room 1B).



MNS
EP/1/N SOOO/ECA-1.2

UNIT I

lOCA OUTSIDE CONTAINMENT PAGE NO.
7 of 26

Rev. 2

I ACTI ON/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

• 1NI-173A (Train A ND To A & 8 cu and 1NI-1788 (Tra in 8 ND To C & D Cl)
may not fully close if NC pressure is above450 PSIG. These valves may
indicate closed with valve still 20% open.

• Since NO trains are cross-tied. a check valve failure on one NO discharge line
can affect either NO train.

• If NC System is saturated, NC pressure may not be a good diagnostic of leak
isolation. NC pressure will respond very slowly after teak is isolated. or may
continue to drop if cooldown is in progress, untilsubcooling is restored.

7. Try to identify and isolate break as
follows:

a . Check the following for indications of
leak into NO System:

• Abnormal NO temperatures on chart
recorders:

_. ND to NC Cold l eg A and 8
temperature

_ . ND to NC Cold l eg C and D
temperature.

_ . Abnormal NO System pressure.

_ b. Check leak location - ON NO SYSTEM.

c. Do not continue until breakers for the
following valves are closed:

_ . 1NI-173A (Train A ND To A & 8 Cl)

_ . 1NI-1788 (Train 8 ND To C & D CLio

d. Close the following valves:

_ . 1NI-173A (Train A ND To A & 8 Cl)

_ . 1NI-1788 (Train 8 ND To C & D CLio

_ e. GO TO Step 8.

_ b. IF NO System has remained intact,
TH EN .!ill IQ Step 7.1 to isola te
potential leak on NI System .



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
1

1

E12 EA1.2

3 .6

SRO

Ability 10operate and I or monitor the following as they apply to the (Uncontrol led Depressurization of all Steam Generators)
Operating behavior characteristics of the facil ity.

Proposed Question: Common 56

Given the following conditions:

• EP I /N 5000/ECA-2.1 , Uncontrolled Depressurization of All Steam Generators is
being performed.

• The crew has reduced CA flow to all steam generators (SG) to minimum as they
continue attempts to isoiate the SGs.

Which ONE (1) of the following describes the expected plant response to the CA flow
reduction and what actions are to be taken as SG pressures decrease?

A. NC System hot leg temperatures will eventually begin to increase due to
reduction of SG inventory and the crew will then transition to FR-H.l , Response
to Loss of Secondary Heat Sink.

B. NC System hot leg temperatures will eventually begin to increase due to
reduction in SG inventory and the crew will then raise CA flow while continuing in
ECA-2.1 , Uncontrolled Depressurization of All Steam Generators.

C. The SGs will eventually become completely depressurized due to inadequate
secondary heat sink and the crew will then transition to E-2, Faulted Steam
Ge nerator Isolation.

D. The SGs will eventually become completely depressurized due to inadequate
secondary heat sink and the crew will then transition to FR-H.1 , Response to
Loss of Secondary Heat Sink.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Quest ion Worksheet

Form ES-401-5

Proposed Answer: B

Explanation (Optional):
B. Correct. Wh en CA flow is reduced, eventually hot leg temperatures will rise when SG
inventory is depleted. The purpose of minimizing CA flow is to minimize NC System cooldown
and inventory loss. FR·H .1 conditions are not met because the CA flow redu ction was
controlled by the crew
A. Incorrect. ECA-2.1 must be performed to completion unless a SG is isolated or tubes rupture.
C. Incorrect. The SGs depressurize as long as they are faulted, but transition to E-2 is only
performed when 1 SG repressurizes.
D. Incorrect. (see A).

Technical Reference(s): ECA-2.1, pg 11, 30, 47

FRH-.1, pg 2

Proposed references to be provided to applicants during examination: --'-'N"'o"n"'e _

Learning Objective:

Question Source:

Question History:

ECA-2.1 Obj 3

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)

----

VCS 2006
Retake

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X'-'--_ _

10 CFR Part 55 Content: 55.41 _1'-'0'----_

55.43 --'5'---_

Comments:

NUREG-1021 , Revision 9



OUKEPOWER MCGUIRE OPERA nONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

NJA N/A .75 .75 .75

OBJECTIVES

S
N N L L L

E OBJECTIVE L L P P 0
0 0 R S Ra R 0 0

1 Explain the purpose for each procedure in the E-2 series. X X
EPE2OQ1

2 Discuss the entry and exit guidance for each procedure in the X X
E-2 series.

EPE2002

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the E-2 series.

EPE2003

4 Discuss the basis for any note, caution or step for each X X X
procedure in the E-2 series.

EPE2004

5 Given the Foldout page discuss the actions included and the X X X
basis for these actions.

EPE2005

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plant conditions to determine
any required action and its basis.

EPE20Q6

OP-MC-EP-E2 FOR TRAINING PURPOSES ONL Y

Page5 of 97
REV. 07



MNS
EP/1 /N5000/ECA-2 .1

UNIT I

UNCONTROLLED DEPRESSURIZATION OF ALL STEAM
GENERATORS

PAGE NO.
11 of 51

Rev. 13

I ACTION /EXPECTED RESPONSE I I RES PONSE NOT OBTAI NED I
5. Control feed fl ow as follows :

_ a. Check all SlG N/R levels - GREATER
THAN 11% (32% ACC).

_ b. Che ck cooldown rate in NC T-Colds 
LESS THAN 100"F IN AN HOUR.

_ c. Check N/R level in all S/Gs - LESS
THAN 50%.

_ d. Check NC T-Hots - STA BLE OR
GOING DOWN .

_ a. Mainta in a minimum feed flow of
25 GPM to any S/G with a N/R level
less than 11% (32% ACe).

b. Perform the following:

_ 1) Reduce teed flow to 25 GPM to
each S/G.

_ 2) QQ IQ Step 5.d.

_ c. Throttl e feed flow to maintain NIR level
less than 50% in all S/Gs.

_ d. Throttle feed flow or dump steam to
stabilize temperatures.

_6. Check NC subcoo ling based on core exit
TiCs· GREATER THAN O"F .

_ IF at least one NV OR NI pump on, THEN
stop all Ne pumps, while maintaining
sea l injection flow.

_ 7. Monitor CA suction sources on Foldout
page.



MNS
EP/1IA/5000/ECA-2.t

UNIT I

UNCONTROLLED DEPRESSURIZATION OF ALL STEAM
GENERATORS PAGE NO.

30 of 51
Rev. 13

I ACT ION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I

NC pump trip criteria on Foldout page (based on subcooling) no longer applies.

_ 25. Chec k all NC T-Hots - STABLE OR
GOING DOWN.

_ 26. Check NfR level In all SfGs - LESS THAN
-- 50%.

_ Throttle feed flow or dump stea m to
stabilize NC T~Hots.

_ Throttle feed flo w to maintain N/R level
less than 50% in all S/Gs.



MNS UNCONTROLLED DEPRESSURIZATION OF ALL STEAM
PAGE NO.

EPI1/A/5000/ECA-2.1 GENERATORS 47 of 51Enclosure 1 - Page 1 of 1 Rev. 13UNIT I Fol dout

1 . He Pump Trip Criteria :

• IF the f ollowing conditions are sa tisfied, THEN trip al l Me pumps wh i l e
mai nta ining sea l injection flow:
• A t l east o ne NV o r NI pump - ON
• He s ubcool i ng based on core exi t T! Cs - LESS THAN OR EQUAL TO O· F.

2 . S / I Reini tiation Criteria :

- I F NC~ubcooling ba s ed on co r e e xit Ti Cs i s l e s s t ha n O· F
OR pzr level can not be maintained grea t er than 11 % (2 9% ACe) ,
THEN star t sl l pumps and realign NV sI r f low path (s u c tion , discharge ,
i s olate normal cha r g i ng ) a s necessa r y to restore sUbcooling and l e ve l .

3 . E-2 Tr a nsi t i on Cri ter ia :

_ I F a n~S/G pres s u r e goes up
in progre ss. THEN GO TO

4 . SGTR Tra n s iti on Criteria :

AND SI I termination in Steps 1 5 t h roug h 24 is no t
EP!1!A! SOOO!E-2 (faulted Steam Gene r a t o r I s ola t i on ) .

_ I F an~S!G l e vel goes up in an unc ontrolled ma nne r OR an y
r a d i a t ion , THEN GO TO EP!I!A! SOOO!E-3 (Steam Generato r Tube

5 . Co l d Leg Recirc Swi tchove r Criteri a :

S!G ha s a bnorma l
Rupture) .

· 'F F~T level r eaches 180 i nches
EP! I !A! SOOO!ES-1.3 {Trans fer To

("fWST
Cold Leg

LEVEL LO" ala rm) ,
Re c ircula ti on) .

6. CA Suc tion Sources:

- IF CA Storage Ta n k (water tower ) goes below 1. 5 ft, THEN perform
EP! I !A! 5000! G-l (Generi c Enclo s ures ) , Enclo sure 20 leA Suction Source
Realignmen t ) .

7 . Positi on Cr ite r ia for 1NV- 1 50B a nd I NV-151A (NV Pumps Re c i r cula t i on ) :
_I F NY-S! l fl owpa th a l igne d AND NC p r e s s u r e is less than 1500 PSlG, THEN

c los e INV- 150B and I NV-15 lA.
_ I F NC-2r e s s u r e i s grea ter tha n 2000 PSlG, THEN open lNV-1 50B and l NV- 1 5l A.



MNS
EP/1/N 5000/FR-H.1

UNIT 1

RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
2 of 81

Rev. 12

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
C. Operator Actions

1. IF total feed flow is less than 450 GPM
due to operator action, THEN RETURN
TO procedure and step in effect.

CAUTION If a non-faulted S /G is available, then feed flow should only be
established to non-faulted 5 /G(5) in subsequent st eps.

2. Check if secondary heat sink is required :

_ a. NC pressure - GREATER THAN ANY
NON-FAULTED S/G PRESSURE.

_ b. Any NC T-Hot - GREATER THAN
350°F (34r F ACC).

_ a. RETURN TO procedure and step in
effect.

b. Perform the following while continuing
in this procedure:

1) Try to place ND in RHR mode:

_ a) Ensure NC pressure is less than
385 PSIG.

_ b) IF 8/1has occurred, THEN place
NO in RHR mode PER
EP/ l /N5000/G-2 (Placing NO
In RHR Mode).

_ c) lE. SII has not occurred, THEN
place NO in RHR mode PER
Enclosure 2 (Placing NO in
RHR mode) .

_ 2) WHEN adeq uate NO cooling is
estab lished, THEN RETURN TO
procedu re and step in effect.

3. Monitor Foldout Page.



ES-401 Sample Written Examination
Question Wo rksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
1

2

003 AK3.07

3.8

SRO

Knowledge of the reasons for the followingresponses as they apply to the Dropped Ccmtrol Rod: Tech-Spec limits for 'r-ave

Proposed Question: Common 57

The unit is at 11% power during a plant startup prior to synchronizing the Main
Generator to the grid.

ONE (1) Control Group C rod drops to the bottom of the core.

Tave indicates the following:

• Loop A - 550 deg F
• Loop B - 551.5 deg F
• Loop C -551.5 deg F
• Loop D - 550 deg F

Which ONE (1) of the following describes the condition of the reactor and the action
required?

Minimum Temperature for Criticality ...

A. Has been exceeded. Place the plant in Mode 2 with Keff <1.0 within 30 minutes
because MTC may no ionger be within the analyzed range for accident analysis.

B. Has been exceeded. Restore temperature within 1 hour or be in Mode 2 with
Keff <1.0 within the following 30 minutes because MTC may no longer be within
the analyzed range for accident analysis.

C. Will be exceeded if one more loop Tave goes below the limit. Trip the reactor
and enter E-O, Reactor Trip or Safety Injection, because the turbine is not
available to stabilize NC System temperature.

D. Will be exceeded if one more loop Tave goes below the limit. Stabilize Tave in
accordance with AP/1/N550010 14 , Rod Control Malfunction. Recover the rod to
prevent power distribution limits from being exceeded.

NUREG-l 021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional):
A correct
B incorrect. Correct effect but there is no allowance for 1 hour prior to shutdown.
C incorrect. AnyTave below the limit is outside the LCD. Credible becausenormal mode of
temperature stabilization is with turbine.
o incorrect. Any Tave belowthe limit is outside the LCO. If lave was not exceeded, thiscould
be a correct answer.

Technical Reference(s): TS 3.4.2 and basis

Proposed references to be provided to applicantsduring examination: _N=o"ne"- _

Learning Objective:

Question Source:

Question History:

PS-NC, Obi 24

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
- - - -
x

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis _X"--__

10 CFR Part 55 Content: 55.41 _1'-'0'----_

55.43 -'2'----_

Comments:

NUREG -1 021 , Revision 9



DUKE POWER MCGUIRE OPERATIDNS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

20 Describe how NCS temperature, pressure, flow and Pzr level X X X
are measured and indicated.

21 Describe the operation and indication readout of the following X X X X
NCS level instrumentation:

• Ultrasonic level detection

• WR level

• NR level

• Sightglass

22 State the nominal values for NC System pressure, Th, Tc, X X X X
Tave, Pzr temperature for Hot Zero Power and Hot Full
Power.

23 Given a Limit and/or Precaution associated with the NC X X X X
System, discuss its basis and when it applies.

24 Concerning the Technical Specifications related to the NC X X X
System:

X X X
• Given the LCO title, state the LCO ( including any X X XCOLR values) and applicability.

For any LCO's that have action required within one
X X X•

hour, state the action. X •
• Given a set of parameter values or system conditions,

determine if any Tech Spec LCO's is(are) not met and
any actions(s) required within one hour.

• Given a set of parameter values or system conditions
and the appropriate Tech Spec, determine required
action(s).

• Discuss the bases for a given Tech. Spec. LCO or
Safety Limit.

* SRO ONLY

OP-MC-PS-NC FOR TRAINING PURPOSES ONL Y
Page 11 of 135

REV. 29



RCS Minimum Temperature for Criticality
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.2 RCS Minimum Temperature for Criticality

LCO 3.4.2 Each RCS loop average temperature (Tavg) shall be.::: 551"F.

APPLICABILITY: MODE 1,
MODE 2 with keff .::: 1.0.

ACTIONS

A.

CONDITION

Tavg in one or more RCS A.1
loops not within limit.

REQUIRED ACTION

Be in M ODE 2 with Keff

< 1.0.

COMPLETION TIME

30 minutes

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.2.1 Verify RCS Tavg in each loop ~ 551"F.

FREQUENCY

----NOTE- ---
Only required if
Tavg - Tref deviation
alarm not reset
and any RCS loop
Tavg < 561"F

30 minutes

McGuire Units 1 and 2 3.4.2-1 Amendment Nos. 184/166



RCS Minimum Temperature for Criticality
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

BASES

BACKGROUND This LCO is based upon meeting several major considerations before the
reactor can be made critical and while the reactor is critical.

The first considera tion is moderator temperature coefficient (MTC),
LCO 3.1.3, "Moderator Temperature Coefficient (MTC) ." In the transient
and accident ana lyses, the MTC is assumed to be in a range from slightly
positive to negative and the operating temperature is assumed to be
within the nominal ope rating envelope while the reactor is critical. The
LCO on minimum tempe rature for criticality helps ensure the plant is
operated consis tent with these assumptions.

The second cons ideration is the protective instrumentation. Because
certain protective instrumentation (e.g., exco re neutron detectors) can be
affected by moderator temperatu re, a temperature value within the
nomina l operating envelope is chosen to ensure prope r indication and
response whi le the reactor is critical.

The third consideration is the pressurizer operating cha racteristics. The
transient and accident analyses assume that the pressurizer is within its
normal startup and operating range (i.e., saturated conditions and steam
bubble present). It is also assumed that the RCS temperature is within its
normal expected range for startup and power operation. Since the
densi ty of the water, and hence the response of the pressurizer to
transients, depe nds upon the initial temperature of the moderator, a
minimum value for moderator temperature within the nominal operating
envelope is chosen.

The fourth consideration is that the reactor vessel is above its minimum
nil ductility reference temperature when the reactor is critical.

APPLICABLE Although the RCS minimum tempera ture for criticali ty is not itself
SAFETY ANALYSES an initial condition assumed in Design Basis Accidents (DBAs), the

close ly aligned temperature for hot zero power (HZP) is a process
variable that is an init ial condition of DBAs, such as the rod cluste r control
assembly (RCCA) withdrawal , RCCA ejection, and main stea m line break
accidents performed at zero power that either assumes the failure of, or
presents a challenge to, the integrity of a fission product barrier.

McGuire Units 1 and 2 B 3.4.2-1 Revision No. 0



RCS Minimum Temperature for Criticality
B 3.4.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

All low power safety analyses assume initial RCS loop temperatures
~ the HlP temperature of 55JOF (Ref. 1). The minimum temperature
for criticality limitati on provides a small band, 6°F, for critica l operation
below HZP. This band allows criti cal operation below HlP during
plant startup and does not adversely affect any safety analyses since
the MTC is not significantly affected by the small temperature
difference between HZP and the minimum temp erature for criticality.

The RCS minimum temperature for criticality satisfies Criterion 2 of 10
CFR 50.36 (Ref. 2).

LCO

APPLICABILITY

ACTIONS

Compliance with the LCO ensures that the reactor will not be made or
maintained critical (keff ~ 1.0) at a temperature less than a small band
below the HlP temperature , which is assumed in the safety analysis.
Failure to meet the requirements of this LCO may produce initial
conditions inconsistent with the initial conditions assumed in the
safety analysis.

In MODE 1 and MODE 2 with kelf ~ 1.0, LCO 3.4.2 is applicab le since
the reactor can only be critical (keff ~ 1.0) in these MODES.

The special test exception of LCO 3.1.8, "PHYSICS TESTS
Exceptions," permits PHYSICS TESTS to be performed at s 5% RTP
with RCS loop average temperatures slightly lower than normally
allowed so that fundamental nuclear characteristics of the core can be
verified. In order for nuclear characteris tics to be accurately
measured, it may be necessary to operate outside the normal
restrictions of this LCO. For example, to measure the MTC at
beginning of cyc le, it is necessary to allow RCS loop average
temperatures to fall below Tno load, which may cause RCS loop
average temperatures to fall below the temperature limit of this LCO.

If the parameters that are outside the limit cannot be restored , the
plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to MODE 2 with kelf
< 1.0 within 30 minutes. Rapid reactor shutdown can be readily and
practically achieved within a 30 minute period. The allowed time is
reasonable, based on operating experience , to reach MODE 2 with kefl
< 1.0 in an orderly manner and without challenging plant systems.

McGuire Units 1 and 2 B 3.4.2-2 Revision No. 0



BASES

SURVEILLANCE
REQUIREMENTS

RCS Minimum Temperature for Criticality
B 3.4.2

SR 3.4.2.1

RCS loop average temperature is required to be verified at or above
551°F every 30 minutes when Tavg - Tref deviation alarm not reset and
any RCS loop Tavg -c 56P F.

The Note modifies the SR. When any RCS loop average temperature
is < 561°F and the Tavg - Tref deviation alarm is alarming or inoperable,
RCS loop average temperatures could fall below the LCO requirement
withoutadditional warning. The SR to verify RCS loop average
temperatures every 30 minutes is frequent enough to prevent the
inadvertent violation of the LCD.

REFERENCES 1. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii ).

McGuire Units 1 and 2 B 3.4.2-3 Revision No. 0



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO
1

2

011 AA2.01

3.4

SRO

Ability to determine and interpret the following as they apply 10 the Pressurizer l evel ControlMalfunctions: PZR level indicators and
alarms

Proposed Question: Common 58

Given the following plant conditions:

• Unit at 100% RATED THERMAL POWER with all systems normally aligned for
this power level.

• Pressurizer Level Control Switch is in the "1&2" position.

The following events occur in the order as listed:

• Charging flow goes down.
• Letdown automatically isolates and PZR heaters (all) de-energize.
• Reactor Trip occurs.

Which ONE (1) of the following describes the PRESSURIZER LEVEL CHANNEL which
failed and the associated alarms that will be received?

A. Channel l failed HIGH. PZR HI LEVEL ALERT and PZR HI LEVEL DEVIATION
alarms will be received.

B. Channel l failed HIGH. PZR HI LEVEL ALERT alarm wili be received ONLY.

C. Channel l! failed HIGH. PZR HI LEVEL ALERT and PZR HI LEVEL DEVIATION
alarms will be received.

D. Channel l! failed HIGH. PZR HI LEVEL ALERT alarm will be received ONLY.

NUREG-l 021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional):
A is correct. Control system response would indicate that Channel 1 failed. Both alarms
receive in put from the control channel
B is incorrect. Both alarms received
C is incorrect. Wrong level channel, correct alarm response
D is incorrect. Wrong channel, wrong response

Technical Reference(5): PS-ILE, pg 19 - 23

Proposed references to be provided to applicants during examination: ..-'-'N"'o"n"e _

______ (Note changes or attach parent)

Learning Objective:

Question Source:

Question History:

PS-ILE, Obj 9, 12 (As available)

Bank # X(PSILE029)

Modified Bank #

New

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis -"X~__

10 CFR Part 55 Content: 55.41 _7'---_

55.43

Comments:

NUREG-1 021, Revision 9



OUKEPOWER MCGUIRE OPERATlONS TRAINING

CLASSROOM TI ME (Hours)

NLO NLOR LPRO LPSO LOR

NlA 1.5 1.5 1.5 1.5

OBJECTI VES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Pressurizer Level Cont rol System. X X

2 Draw the Pressurizer Level Control System per training X X
drawing 7.2.

3 Describe the Pressurizer Level Control System Program X X X
(include values and source signal for program development).

4 Describe how the level in the Pressurizer is raised or lowered X X X
to match the Program Level by the Pressurizer Level Control
System.

5 Describe the controls and indications associated with the X X X
Pressurizer Level Control System.

6 Describe the effect that the integral function has on the output X X X
of the Pressurizer Levei Master Controller.

7 Describe the effect on the Pressurizer Level Control System X X X
when the selt ing on the potentiometer on the Pressurizer
Level Master Controll er is changed.

8 Describe the effect on the Pressurizer Level Control system X X X
when the Level Master output is increased or decreased while
the controller is in manual.

9 Describe all automatic control functions (alarms and X X X
protect ion) that occur when Pressurizer level deviates from
programmed level (include setpoint).

OP-MC-PS-ILE FOR TRAINING PURPOSES ONLY
Page 5 of 45

REV. 17



DUKEPDWER MCGUIRE OPERATIONS TRAINING

OBJECTIVES

N N t, t, t,

OBJECTIVE
t, t, P P 0
0 0 R 5 R

R 0 0

10 Describe the protection (signals, setpoints, permissives) X X X
associated with Pressurizer level (logic not required).

11 Describe the actions the operator must take to restore X X X
Pressurizer heater operation following a low level heater
cutoff.

12 For any Pressurizer Level Control System input signal failure, X X X
determine the effect and evaluate operator action to be taken.

13 Determine program Pressurizer level for interim power levels X X X
between 0% and 100%.

14 Concerning the Technical Specifications related to the
Pressurizer Level Control System:

• Given the LCO title, stale the LCO (including any COLR X X X

values) and applicability.

• For any LCO's that have action required within one hour, X X X
state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech Spec LCO's is (are) not met and
any action(s) required within one hour.

• Given a set of parameters or system conditions and the X X X
appropriate Tech Specs , determine required action(s).

• Discuss the bases for a given Tech Spec LCO or Safety X

Limit

• SRO ONLY

OP-MC-PS-ILE FOR TRAINING PURPOSES ONL Y
Page 7 of 45

REV. 17



DUKE POWER

2.5. Control Functions

2.5.1. PZR Low Level

MCGUIRE OPERATlONS TRAINING

Objective #9

In the event PZR Level decreases to 17%, valves NV1, NV2, NV457, NV458 and
NV35 are automatically closed. This isolates letdown to prevent further loss of
inventory and minimize the possibility of uncovering the heaters. At the same
time all PZR Heater groups are de-energized to protect them from overheating
should they become uncovered. An Annunciator Alarm, PZR LO LEVEL HTRS
OFF & LETDN SECURED, alerts the operator of the low level condition.

I Objective #11

Once level has increased to greater than 17%, all heater groups must be manually
re-energized and letdown can be re-established. This is accomplished by
selecting " MAN" on "A", "8", and "0" Heater MAN/AUTO Selector Switch. Th is
allows closing the 600V supply breaker from their control switches on 1MC-5.
"C" Heater supply breaker is closed via the switch on 1MC-10. There is no
" MAN/AUTO" switch for "C" Heater.

NOTE: If a Safety Injection has occurred, the Safety Injection signal and the
sequencers must be reset in order to close the A & 8 heater breakers.

2.5.2. High Level Deviation

Objective #9

If level should increase to greater than 5% above program level an Annunciator
alarm, PZR HI LEVEL DEV CONTROL, is generated and the back-up heaters come
on. This is done so that the subcooled water which has just surged into the PZR can be
heated to saturation temperature. This will allow the water to flash to steam and avoid a
pressure decrease as the level decreases to normal.

2.5.3. Low Level Deviation

If level should decrease to less than 5% below program level an Annunciator
alarm, PZR LO LEVEL DEVIATION, alerts the operator of the low level condition.

2.5.4. Hi Level Alarm

If level should increase to 70% an annunciator alarm, PZR HI LEVEL, alerts the
operator of the high level condition

OP-MC-PS-/LE FOR TRAINING PURPOSES ONL Y
Page 19 of45
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DUKE POWER

2.5.5. Hi Level Alert

MCGUIRE OPERATlONS TRAINING

If level should increase to 92% on one out of three channels, an annunciator alarm is
generated to alert the operator of a failed level channel or possible Reactor Trip.

2.6. Protection

I Objective #10 I
If level should increase to 92% on two out of three channels, a Reactor Trip (P4)
occurs, IF above 10% power (P7) as Indicated by reactor power (P10) or turbine
power (P13) being greater than 10%.

3.0 SYSTEM OPERATION

3.1. Normal Operation

3.1.1. limits and Preca utions

Whe n any Pressurizer level channel is removed from serv ice , the PRESSURIZER
LEVEL CONTROL SELECT switch should be set such that an altemate channel is used
for control actions . (This will avo id any inadvertent level transients that could happen
when a channel is being tested.)

OP/lIN6200/01. Chemical And Volume Control System

NOTE: IAE does not maintain the AUTO portion ofthe PO Pump controller.
Never place the PO Pump controller in AUTO (AUTO Is not used).

3.1.2. Unit Startup

Before startup, the Reactor Coolant Loops and Pressurizer are filled completely with
water.

After venting is complete, the Reactor Coolant System is pressurized.

When Pressurizer temperature exceeds saturation temperature for existing pressure, a
steam bubble is formed while pressure is maintained at the desired va lue
(approximately 50 psig).

Pressurizer level is reduced manually until the no- load PZR level is reached.

Level contro l may be switched to manual to maintain water level du ring heatup.

NOTE: Charging and letdown are controlled us ing additional controls associated
with the Chemical and Volume Control System.

OP-MC-PS-/LE FOR TRAINING PURPOSES ONLY
Page 21 of 45
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DUKEPDWER

3.1.3. Unit Operation

MCGUIRE OPERATJONS TRAINING

During normal operation, Pressurizer level is maintained automatically if the NV pumps
are in service.

If the PO Pump is being used for Pressurizer level control, it is controlled manually.

3.1.4. Unit Shutdown

Pressurizer heaters are de-energized and spray flow is manually controlled to cool the
Pressurizer.

Charging now will be controlled to raise PZR level to approximately 90% level.

Cooldown of PZR is accomplished with NO spray.

3.2. Abnormal and Emergency Operat io n

Transmitter Electrical Failures

Objective #12 I
NOTE: The level control selector switch is initially in the 1&2 position.

Channel Failure Effect Operator Action

Charging now reduced to Switch to Level Control
minimum. Select position 3&2.

High
Back-up heaters come on.

Level drops until low level is
reached and letdown isolates.

Leve l l Level rises until High Level
Reactor Trip if > P7.

Letdown isolates and heaters Switch to Level Control
off. Select position 3&2.

Low
Full charging now.

Level rises until High Level
Reactor Trip if > P7.

Op·MC-PS-ILE FOR TRAINING PURPOSES ONL Y
Page 23 of 45
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ES-401 Sample Written Examination
Question W orksheet

Form ES-401 -5

Given Ihe following conditions:

• Unil 1 is in Mode 5.
• Source Range Channel 1N-31 failed 2 hours ago and was removed from service.
• Repairs have been made and the channel has been returned to service.

Which ONE (1) of the following describes the indication available for N-31 when it has
been returned to service?

A. HIGH FLUX AT SHUTDOWN switch - NORMAL
SIR HI FLUX ALM BLOCKED (lAD2, D-2) - LIT
SI R OR IIR TRIP BYPASS (lAD2, E-2) - LIT
l /N-31B SIR CHANNEL 1 TRIP BYPASS status light- LIT

B. HtGH FLUX AT SHUTDOWN switch - NORMAL
SIR HI FLUX ALM BLOCKED (lAD2, D-2) - DARK
SIR OR IIR TRIP BYPASS (lAD2, E-2) - LIT
1/N-31B SI R CHANNEL 1 TRIP BYPASS status light - LIT

C. HIGH FLUX AT SHUTDOWN switch - NORMAL
SIR HI FLUX ALM BLOCKED (lAD2, D-2) - DARK
SIR OR IIR TRIP BYPASS (lAD2, E-2) - DARK
1/N-31B SI R CHANNEL 1 TRIP BYPASS status light - DARK

D. HIGH FLUX AT SHUTDOWN switch - BYPASS
SIR HI FLUX ALM BLOCKED (lAD2, D-2) - DARK
SIR OR IIR TRIP BYPASS (lAD2, E-2) - LIT
l /N-31B SIR CHANNEL 1 TRIP BYPASS slatus light - DARK

Proposed Answer: C

Explanation (Optional):
C is correct. Item requires applicant to know status of each of the lights for expected plant
condition after restoring the channel to service
A is incorrect. Channel Bypass and Trip Bypass lights would be dark at this condition. HI flux
block would be dark
B is incorrect. Channel Bypass and Trip Bypass lights would be dark at this condition.
o is incorrect. With channel in service, hi flux at shutdown would be in normal position. Also,
trip bypass would be dark on the drawer

NUREG-1 021, Revision 9



ES-401

Technical Reference{s):

Sample Written Examination
Question Worksheet

AP/1/N 5500/16, pg 8

IC-ENS, pg 19,21, 81

Form ES-401-5

Proposed references to be provided to applicants during examination: --"N"o"-n"'e'-- _

Learning Objective:

Question Source:

Question History:

IC-ENS Obj 4

Bank #

Modified Bank #

New

Last NRC Exam

(Note changes or attach parent)
--- -
x

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis --'-'X~__

10 CFR Part 55 Content: 55.41 ~7,---_

55.43

Comments:

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

2

032 AA1.01

3.1

SRO

Ability to operate andI or monitor the following as theyapplyto the loss of Source Range Nuclear Insfrumentation: Manual
restorationof power

Proposed Question:

NUREG-1021, Revision 9
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DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 3.0 3.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Nuclear Instrumentation System. X X X

2 Explain why it is necessary to use three ranges of Excore X X X
Nuclear Instrumentation.

3 Explain the operation of the detecto r used in each range of X X X
instrumentation.

4 Sketch the outputs of each range of Nuclear Instrumentation, X X X
to include all indication, control and protective circuits.

5 Explain why gamma compensation is necessary in the Source X X X
Range and Intermediate Range but not in the Power Range.

6 Describe the meth ods of gamma compensation used by the X X X
Source and Intermediate Ranges.

7 Describe the effects of 'over' and 'under' compensation on X X X
the Intermediate Range.

S Explain the fun ctions of the control switches for each range of X X X X
Nuclear Instrumentation.

9 Concerning the channel current comparator and detector
current comparator:

• Explain the function of each. X X X

• List the ala rm setpoints for each. X X X X

10 Explain the functions of all related bypass and block switches X X X X
on the Nuclear Instrumentation miscellaneous panels.

11 List the Reactor Trips associated with the Nuclear X X X X
Instrumentation System. (Include setpoints, logic and
interlocks)

OP-MC-IC-ENB FOR TRAINING PURPOSES ONL Y

Page 7 of 125
REV. 25



DUKE POWER MCGUIRE OPERATIONS TRAINING

The Pulse Shaper shapes pulses into uniform square waves.

The Pulse Driver matches impedance between the Pulse Shaper and the Log Pulse
Integrator.

The Log Pulse Integrator changes the pulse signal to a voltage output proportional to
logarithm of pulse rate.

The Level Amplifier amplifies the signal from the Log Pulse Integrator to drive bistables,
indicators and other circuits.

A Bistable Relay Driver provides the "High Flux at Shutdown" Alarm and the
"Containment Evacuation" Alarm whenever the source range counts exceed the
setpoint. Another Bistable Relay Driver provides the "High Level Trip" signal (105 cps).

An isolation amplifier feeds the OAC, SUR Circuitry, Control Board Meter, and the NR
45 Chart Recorder.

2.1.3 Source Range Outputs

Both Source Range channels read out on the Control Board with a range of 10° to 10·
counts per second (cps) . The Source Range level can be monitored on the NR-45
Control Room Chart Recorder. In addition to counts per second, Source Range Start
up Rate (SUR) is indicated for each channel in decades per minute (-0.5 to 5.0 DPM).

The High Flux at Shutdown alarm actuates when source range level reaches the
setpoint of one half decade above normal shutdown counts. High Flux at Shutdown
also actuates the Containment evacuation alarm inside the containment. A 5 second
time delay precludes short duration spikes from actuating the Hi Flux at Shutdown and
Containment Evacuation alarms.

2.1.4 Source Range Drawer Panel (Reference Figure 7.5).

I Objective # 8 I
Detector Volts Meter - Indicates high voltage supplied to proportional counter detector.

Neutron Level Meter - Scale 10° to 10· cps.

Instrument Power "ON" Lamp - 11 8 volts AC Instrument power applied to drawer.

Control Power "ON" Lamp - 11 8 volts AC Control Power applied to drawer.

Channel "On Test" Lamp - Indicates the operation selector switch is in a position other
than "NORMAL".

Loss of Detector Volt Lamp - Indicates high voltage to detector off or low.

Level Trip Lamp - indicates neutron level greater than trip setpoint in Source
Range.(105 cps)

Level Trip Bypass Lamp - On when Level Trip switch in "Bypass" for test or calibration.

High Flux at Shutdown Lamp - Neutron level greater than 1/2 decade above normal
shutdown level in Mode 6 and S 5 times shutdown level in Modes 3,4&5.

Bistable Trip Spare Lamp - No function.

Instrument Power Fuses - Overcurrent protection for power supply circuits. Instrument
power supplies the meters, circuit processing components, high voltage supply and
detector power. This is true for the IR and PR drawers/circuits also.
OP-MC-IC-ENB FOR TRAINING PURPOSES ONL Y REV. 25
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DUKE POWER MCGUIRE OPERATIONS TRAINING

Control Power Fuses - Overcurrent protection for control signal circuit transformers.
Control power supplies the lights on the drawer and 11 8 VAC to the bistable relay
drivers to the plant relays. (High tlux at shutdown alarm and SR high level trip). This is
true for the IR and PR drawers/circuits also.

NOTE (Reference Figure 7.21): If either instrument or control power fuses are
removed, the bistables will trip. Level Trip Bypass will prevent bistable trip for
Instrument Power fuses only.

I Objective # 10 I
Level Trip Switch - Two position switch: Normal- Switch Inactive; Bypass - Enables
Operation Selector Switch for test and calibration; Provides AC signal to prevent Rx trip
signal during testing.

Operation Selector Switch - Eight position switch enabled by Level Trip Switch to
'Bypass' position. Channel On Test lamp lights when not in Normal. Normal - Switch
Inactive; Six Test Positions with Preset cps test values; Level Adjust - Level Adjust
Potentiometer in circuit.

Level Adjust Potentiometer - Adjustable test signal into level amp. - Enables adjustment
of the trip level of various bistables.

I Objective # 10 I
High Flux at Shutdown Switch - Two position switch. Normal -allows circuit to provide
"High Flux at Shutdown" and "Containment Evacuation" alarm when setpoint is
exceeded; Block-used during startup - Blocks High Flux at Shutdown Alarm and
Containment Evacuation Alarm.

2.2 Intermediate Range

2.2.1 Intermediate Range Detectors

I Objective # 6 I
Reference Figure 7.6 . Both intermediate range channels use compensated ion
chambers to determine reactor power. These detectors are located just above the
source range detectors in the same housing. The compensated ion chamber (CIG)
uses two concentric Nitrogen gas filled, volumes: the "outer" is sensitive to both
neutrons and gamma (boron lined); the "inner' sensitive only to gamma. As the two
volumes are mounted concentrically in one unit, both are in essentially the same
radiation field. By placing a negative potential on the inner lead. the gamma signal
generated in the inner volume is made to compensate or cancel out the gamma signal
generated in the outer volume. Since the two volumes can not be manufactured
exactly the same size, the high voltage to the center electrode is variable to adjust the
sensitivity of the inner volume. Operating in the recombination region, a change in
inner volume detector voltage will vary the gamma current for a given flux level. The
outer volume operates in the ion chamber region where all the ion pairs are collected.

I Objective # 5 I
Gamma radiation becomes a smaller percentage of the detector interactionsas power
increases and becomes insignificant after 10-9 amps (first two decades). Above this
power level gamma compensation is no longer required for accurate indication .

OP-MC-IC-ENB FOR TRAINING PURPOSES ONL Y
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DUKE POWER

7.4 Source Range Circuit (03/20/97)

•
MCGUIRE OPERA TfONS TRAINING

PREAMP
l OSS OF
POWER

D1SCRIM

SHAPER

DRIVER

LEVEL
AMP

AUDIO COUNT
RATE

~~ LOG PULSE
~~ INTEGRATOR

SUR CKT.

CON TROL BOARD METER

CO NTROL BOARD RECORDER

f-----------l VAf-----L..- OAe

[[l-j:~ HI FLU X AT SHUTDOWN

CONTAINMENT EVACUATION

.r HI LEVEL TRIP

SOURCE RANGE l
CIRCUIT J
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MNS
AP/lIN5500/16

UNIT 1

MALFUN CTION OF NUCLEAR INSTRUMENTATION

Case I
Source Range Malfunction

PAGE NO.
Bof 19

Rev. 8

I ACTI ON/ EX PECTED RESPON SE I I RESPONSE NOT OBTAI NED I
16. WHEN malfunctioning SIR channel

repaired, THEN perform the following :

_ a. Place "HIGH FLUX AT SHUTDOWN"
switch to "NORMAL",

_ b. Ensure "SIR HI FLUX ALM BLOCKED"
alarm (lAD-2, D-2) - DARK.

_ c. Place "LEVEL TRIP" switch on SIR
Drawer to "NORMAL",

d. Ensure the following - DARK:

_ 1) "LEVEL TRIP BYPASS" Indicatinq
light on SIR Drawer.

_ 2) "SIR OR IIR TRIP BYPASS" alarm
(lAD-2, E-2).

3) The failed channel's status light on
1SI-19:

_ . "1/N-31B SIR CHANNEL I TRIP
BYPASS"

OR

_ . "1/N-32B SIR CHANNEL II TRIP
BYPASS".

_ e. IF 1NV-250 (Reactor M/U Wa ter to NV
System) (aux bldg, 733, JJ-54, 25 ft
north of KC pumps) was closed per
Step 10, AND allowed open per Tech
Specs, THEN evaluate dispatching
operator to open 1NV-250.

_ Notify IAE .



ES-401 Sample Written Examination
Question Wo rksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

2

036 AK1 .03

4.0

SRO

Knowledge of the operational implications of the following concepts as they app ly to Fuel Handling Incidents: Indicat ions 01
approaching criticality

Proposed Question:

The unit is in Mode 6.

Common 60

Refueling activities are in progress. An error was made and several fuel assemblies
were mispositioned in the core.

Which ONE (1) of the following indications is used to determine whether an inadvertent
criticality is occu rring?

A. Source Range indication and Intermediate Range Startup Rate

B. Containment Evacuation alarm and Source Range Startup Rate

C. Wide Range Neutron Detectors and Containment Radiation levels

D. Intermediate Range Startup Rate and Containment Evacuation alarm

Proposed Answer: B

Explanati on (Optional):
B is correct. SR SUR would be positive with no fuel movements taking place. Evacuation alarm
wou ld sound if SR counts reached 3 times the base counts.
A is incorrect. IR SUR would not be monitored because power not in IA. Credible because SR
counts would be monitored

C is incorrect. WR may be used as backup to SA. Containment Rad levels would not be an
indicator, as many things could cause them to rise. With >23 feet of wate r ove r the fue l, rad
levels would remain constant in the source range
D is incorrect. Evacuation alarm would sound; IR SUR wou ld not be mo nitored because power
is not high enough in Mode 6

NUREG-1021 , Revision 9
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Technical Reference(s):

Sample Written Examination Form ES~401 ·5

Question Worksheet

IC-ENB, pg 20 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: -'CN"o"-n"'e'-- _

Learning Objective:

Question Source:

Question History:

IC-ENB-Obj 4

Bank #

Modified Bank #

New

Last NRC Exam

x

(As available)

(Note changesor attach parent)

Question Cognitive Level: Memoryor Fundamental Knowledge -t:.X,-__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 -".6__

55.43

Com ments:

NUREG-1021 , Revision 9



DUKE POWER MCGUIRE DPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

2.0 3.0 3.0 2.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Nuclear Instrumentation System. X X X

2 Explain why it is necessary to use three ranges of Excore X X X
Nuclear Instrumentation.

3 Explain the operation of the detector used in each range of X X X
instrumentation.

4 Sketch the outputs of each range of Nuclear Instrumentation, X X X
to include all indication, control and protective circuits.

5 Explain why gamma compensation Is necessary in fhe Source X X X
Range and Intermediate Range but not In the Power Range.

6 Describe the methods of gamma compensation used by the X X X
Source and Intermediate Ranges.

7 Describe the effects of 'over' and 'under' compensation on X X X
the Intermediate Range.

8 Explain the function s of the control switches for each range of X X X X
Nuclear Instrumentation.

9 Concerning the channel current comparator and detector
current comparator:

• Explain the function of each. X X X

• List fhe alarm setpoints for each. X X X X

10 Explain the functions of all related bypass and block swifches X X X X
on the Nuclear Instrumentation miscellaneous panels.

11 List the Reactor Trips associated with the Nuclear X X X X
Instrumentation System. (Include setpoints, logic and
interlocks)

OP-MC-IC-ENB FOR TRAINING PURPOSES ONL Y

Page 7 of 125
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DUKE POWER MCGUIRE OPERA nONS TRAINING

The Pulse Shaper shapes pulses into uniform square waves.

The Pulse Driver matches impedance between the Pulse Shaper and the Log Pulse
Integrator.

The Log Pulse Integrator changes the pulse signal to a voltage output proportional to
logarithm of pulse rate.

The Level Amplifier amplifies the signal from the Log Pulse Integrator to drive bistables,
indicators and other circuits.

A Bistable Relay Driver provides the "High Flux at Shutdown" Alarm and the
"Containment Evacuation" Alarm whenever the source range counts exceed the
setpoint. Another Bistable Relay Driver provides the "High Level Trip" signal (10' cps).

An isolation ampiifier feeds the OAC, SUR Circuitry, Control Board Meter, and the NR·
45 Chart Recorder.

2.1.3 Source Range Outputs

Both Source Range channels read out on the Control Board with a range of 10° to 106

counts per second (cps). The Source Range level can be monitored on the NR-45
Control Room Chart Recorder. In addition to counts per second, Source Range Start
up Rate (SUR) is indicated for each channel in decades per minute (-0.5 to 5.0 DPM).

The High Flux at Shutdown alarm actuates when source range level reaches the
setpoint of one half decadeabove normal shutdown counts. High Flux at Shutdown
also actuates the Containment evacuation alarm inside the containment. A 5 second
time delay precludes short duration spikes from actuating the Hi Flux at Shutdown and
Containment Evacuation alarms.

2.1.4 Source Range Drawer Panel (Reference Figure 7.5).

I Objective # 8 I
Detector Volts Meter - Indicates high voltage supplied to proportional counter detector.

Neutron Level Meter - Scale 10' to 10' cps.

Instrument Power "ON" Lamp - 11 8 volts AC Instrument power applied to drawer.

Control Power "ON" Lamp - 118 volts AC Control Power applied to drawer.

Channel "On Test" Lamp- Indicates the operation selector switch is in a position other
than "NORMAL".

Loss of Detector Volt Lamp - Indicates high voltage to detector off ill low.

Level Trip Lamp - indicates neutron level greater than trip setpoint in Source Range.(105

cps)

Level Trip Bypass Lamp - On when Level Trip switch in "Bypass" for test or calibration.

High Flux at Shutdown Lamp - Neutron level greater than 1/2 decade above normal
shutdown level in Mode 6 and -'" 5 times shutdown level in Modes 3,4&5.

Bistable Trip Spare Lamp - No function.

Instrument Power Fuses - Overcurrent protection for power supply circuits. Instrument
power supplies the meters, circuit processing components, high voltage supply and
detector power. This is true for the IR and PR drawers/circuits also.
OP-MC-IC-ENB FOR TRAINING PURPOSES ONL Y REV. 25
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

2

059AK2.01

2.7

SRO

Knowledge of the interrelations between the Accidental liquid Radwaste Release andthe following: Radioactive-liquidmonitors

Proposed Question:

Given the following:

Common 61

• Unit 1 has initiated a liquid radioactive waste release from the Ventilation Unit
Condensate Drain Tank (VUCDT) through the RC system.

• All lineups and authorizations have been properly made in accordance with
OP/0IBI6200135 using the nonmal path.

• Two RC pumps are the minimum required under the LWR document.

Given the following initial conditions:

• 3 RC pumps are running
• 1EMF-44 (CONT VENT DRN TANK OUD correctly set for trip 1 and trip 2 activity

limits
• Allowable Release Rate = 50 GPM (based on high activity)
• No other releases are in progress

If the release automatica lly terminates 40 seconds after initiation, which one of the
following conditions could have terminated the reiease?

A. l WM-46 (LIQUID WASTE DISCH VALVE) closing automatically if 1 RC pump
tripped

B. 1WM-46 closing automatica lly if 1EMF-44 reached the trip 2 setpoint

C. 1WP-35 (WMT & VUCDT TO RC CNTRL) closing automatica lly ij 1 RC pump
tripped

D. 1WP-35 closing automatically if 1EMF-44 reached the trip 2 setpoint

NUREG-1021 , Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: 0

Explanation (Optional):
A.lncorrect: • RC pump interlock will not actuate- set at 2 pumps (minimum required on LWR

document) . W M-46 is isolated and not used anymore as a release path. Plausible: - this was
formerly the normal release path

a.lncorrect: - WM-46 receives a closing signal from EMF-44 but this is not the normal path for a
release. WM-46 is isolated and not used anymore. Plausible: - this was formerly the normal
release path

C.lncorrect: - RC pump interlock will not actuate - set at 2 pumps (minimum required on LWR
document). Plausible: - if the candidate misunderstands the RC pump interlock--this was the
correct answer on a prior NRC exam

D.Correct answer

Technical Reference(s): W E-RLR Pg 11

Proposed references to be provided to app licants during examination: --'-N"o"'n"e _

Learn ing Objective:

Question Sou rce:

Question History:

W E-RLR Obj 5

Bank #

Modified Bank #

New

Last NRC Exam

x
____ _ (Note changes or attach parent)

Question Cognit ive Level : Memory or Fundamental Knowledge ---"X'--__

Comprehension or Analysis

10 CFR Part 55 Content: 55.4 1 _4"---_

55.43

Comments:

NUR EG-1021 , Revision 9



DUKE POWER MCGUIRE OPERA n ONS TRAINING

CLASSROOM TIME (Hours)

LOR

2
INLOR I LP;O I LP:O I__

OBJECTIVES

I NLO

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 State the systems that are used to release radioactive liquids X X X
to the environment.

WERLROQ1

2 Given a completed LWR, state the recommended release X X X
rate.

WERLR002

3 Given the applicable procedure and LWR paperwork, review X X X
the LWR and dete rmine if a release can be initiated.

WERLROO3

4 Given a completed LWR, state the proper EMF to be used for X X X
the release.

WERLR004

5 Evaluate plant parameters to determine any abnormal system X X X
conditions that may exist.

WERl R005

OP-MC-WE-RLR FOR TRAINING PURPOSES ONLY
Page 5 0147

REV.11



DUKE POWER

PRESENTATION

2.1 INTRODUCTION

MCGUIRE OPERA nONS TRAINING

I Objective # 1 I
Releases of radioactive liquid s to the environment are necessary and occur routinely at
nuclear power faci lities . These releases need to be conducted within requtatory
requirements and activity levels released should be "as low as reasonably achievable".
Th e Liquid Waste System (WL) is used to release these li quids to the
environment. On occasion, radioactive releases may also be released from the
Turbine BUilding Sump (WP System). This lesson deals with the Selected Licensee
Comm itments (SLC) and LWRs associated with these releases.

2.0 PROCESSING AN LWR

2.1 Genera l Description

Liquid waste releases (LWRs) are accomplished through the combined efforts of
Operations, Radiation Protection, and Chem istry . The process for releasing liquid
waste from various sources in the plant will be described in the next few sections. The
following generic comments apply to most of the liquid radiological waste releases.

• 1WP-35 (Turbine Building Sump Pumps to RC Isol) and 1WM-46 (Liquid Waste
Discharge) will trip closed if the preset rad iation levels are exceeded on 1EMF49,
1EMF44, or 2EMF44 or if there is less than the number of RC pumps running
that are required for dilution. 1WP-37 (Turbine Building Sump Pumps to RC Isol)
will trip closed if there is less than the number of RC pumps running that are
required for dilution .

• If a site assembly occurs during a relea se, Chemistry will secure the release.

• In the event of any problem with an EMF that would require a work request,
contact RP for initiation of the work request.

OP-MC-WE-RLR FOR TRAINING PURPOSES ONLY
Page 11 of 45

REV.10



ES-401 Sample Written Examination
Question Wo rksheet

Form ES-401-5

Examin ation Outline Cross-reference: Level

Tier #

Group #

KJA #

Importance Rating

RO

1

2

060 AK3.03

3.8

SRO

Knowledge of the reasons for the following responses as they apply 10 the Accidental Gaseous gaowaste: Actions contained in
EO? for Gaseous Waste Release

Proposed Question: Common 62

Given the following conditions on Unit 1:

• A Steam Generator Tube Rupture has occurred.

• The crew is preparing to coo ldown the ruptured SG.

Which ONE (1) of the following describes the preferred method of coo ldown for
minimizing spread of radioactive contamination?

A. Process through SG blowdown.

B. Backfill the ruptured SG to the NC system.

C. Steam Dump to condenser.

D. Steam Dump through SG SM PORVs.

Proposed Answer: B

Explanation (Optional):
B is correct.
A is incorrect. Wou ld minim ize contamination but would take a signif icant period of time, so
wou ld not be preferred
C is incorrect. Secondary con tam ination wou ld result, but would result in faster coo ldown
D is incorrect. Secondary and atmosphere contamination would result but would be faster
cooldown. Distracto rs are reasonable, because applicant may assume that a faste r cooldown
will ultimately minimize contamination

Technical Reference(s):

NUREG- l021, Revision 9

E-3 Basis Document, pg 111 (Attach if not previous ly provided)



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --"N"'o"'n"e _

Learning Objective:

Question Source:

Question History:

E-3 Obj 3

Bank #

Modified Bank #

New

Last NRC Exam

X (WT SI)

(Note changes or attach parent)--- -

Question Cognitive Level: Memory or Fundamental Knowledge --"X~_ _

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 ---"10'---_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hours!.

NLO NLOR LPRO LPSO LOR
4.0 4.0 3.0

OBJECTIVES

S
N N L L L
L L P P 0

E OBJECTIVE 0 0 R S R
Q

R 0 0

1 Explain the purpose for each procedure in the E-3 series. X X
EPE3001

2 Discuss the entry and exit guidance for each procedu re in the X X
E-3 series.

EPE3002

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the E-3 series.

EPE3003

4 Discuss the basis for any note, cautionor step for each X X X
procedure in the E-3 series.

EPE3004

5 Given the Foldout page, discuss the actions included and the X X X
bas is for these actions.

EPE3005

6 Given the appropriate procedure, evaluate a given scenario X X X
describing accident events and plantconditions to determine
any required action and its basis.

EPE3006

7 Discuss the time critical task(s) associated with the E-3 series X X X
procedures including the time requirements and the basis for
these requirements.

EPE300 7

OP-MC-EP-E3 FOR TRAINING PURPOSES DNL Y

Page 7 of 403

REV. 06



DUKE POWER MCGUIRE OPERATIONS TRAINING

CAUTION If no NC pumps can be run, then using ES-3.1 (Post SGTR
Cooldown Using Backfill) may result in void formation in
ruptured loop and in inadequate shutdown margin due to poor
mixing of unborated S/G water.

CAUTION If S/G NR level has exceeded 92% (82%ACC), then using ES-3.3
(Post SGTR Cooldown using steam dump) may result in
damage to piping and equipment.

CAUTION If the condenser is unavailable, then using ES-3.3 (Post SGTR
Cooldown using steam dump) may result in higher offsite
radiological releases.

PURPOSE: To aid station management in deciding the appropriate recovery
procedure.

BASIS: The appropriate recovery procedure depends upon the
particular plant conditions at this stage of the SGTR event.

STEP 48 Consult with station management to determine appropriate
Post-SGTR cooldown method.

PURPOSE: To select the optimum post-SGTR recovery procedure.

BASIS: Previous recovery actions were designed to terminate release from the
ruptured 8/G, stop primary-to-secondary leakage, and restore NC pressure,
temperature, and inventory control. Consequently, all safety concerns should have
been resolved. However, the plant must be cooled and depressurized to cold shutdown
conditions without jeopardizing safety in order to effect repairs. This step instructs the
operator to select the optimum recovery method for the particular plant and event.

1. ES-3.1 , Post-SGTR Cooldown Using Backfill, is the preferred recovery method.
It minimizes radiological releases and facilitates processing of contaminated
primary coolant. Its main disadvantage is the process is slow, particularly if no
NC pump is running. Of concern: the chemistry of the secondary side water
should be considered with respect to potential boron dilution and adverse effects
on primary system components.

2. ES-3.2, Post-SGTR Cooldown Using Blowdown, also minimizes radiological
releases. In addition, boron dilution and adverse secondary side water chemistry
effects are eliminated . Its main disadvantages are the storage and processing
capabilities of the blowdown system are limited and NC depressurization is likely
to proceed slowly.

3. E8-3.3, Post-SGTR Cooldown Using Steam Dump, provides the fastest means
of depressurizing the NC system, which may be important particularly if
feedwater supply is limited. Its main disadvantage is the radiological
consequences , particularly if steam dump to condenser is not available. Of
concern: if water exists in the steamline, steam release may cause water
hammer effects resulting in damage to secondary side equipment. This method
should not be used if water may exist in the main steamlines.

OP-MC~EP-E3 FOR TRAINING PURPOSES ONL Y RE V. 06

Page 111 of403



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-S

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

2

067 G2.1.23

3.9

SRO

Conduct of Operations:Ability 10 performspecificsystem and integrated plant procedures during all modes of plantoperation.

Proposed Question: Common 63

Given the following conditions:

o Three days after a LOCA , the VE system is in operation.

• The following alarm is received:

o AD1 2-F3, 1A VE Filter Fire

o Filter temperature is 380°F and going up.
o System response is as designed.

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

A. Verify 1A VE Fan has automatically tripped. Dispatch an ope rator to open the RF
Valves to spray down the Charcoal Filters.

B. Verify 1A VE Fan has automatically tripped. Dispatch an operator to place VE Filter
1A in Bypass, open the RF Valves to spray down the Charcoal Filters, and align VE
Fan 1A to exhaust through Filter 1B.

C. Manually tr ip 1A VE Fan. Dispatch an operator to open the RF Valves to spray
down the RF Charcoal Filters.

D. Manually trip 1A VE Fan. Dispatch an operator to place VE Filter 1A in Bypass,
open the RF Valves to spray down the RF Charcoal Filters, and align VE Fan 1A to
exhaust through Filter 1B.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: A

Explanation (Optional):
A is correct. Fan auto trips at 325 Deg F
B is incorrect. Credible because fan auto trips, but incorrect because the fan would not be
realigned on discharge side. Suction side may be from same source
C is incorrect. Credible because action is correct, and manual trip would be correct if fan had
not already auto tripped
o is incorrect. Credible because action manual trip would be correct if auto trip had not
occurred

Technical Reference(s): OAD12-F3

CNT VE Pg 13

Proposed references to be provided to applicants during examination: ......,N"'o"'n"e _

Learning Objective: CNT - VE Obj 8

x
(Note changes or attach parent)

-,-,--- -

Bank #

Modified Bank #

New

Question Source:

Question History: Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis -"X,-__

10 CFR Part 55 Content: 55.41 _7:-_

55.43

Comments:

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE DPERATlONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

1.0 1.0 2.0 2.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 State the purpose of the Annulus Ventilation System. X X X X

2 State the purpose of the Hydrogen Purge System. X X X X

3 Describe the basic flow path of the Annulus Ventilation X X X X
System.

4 Describe the basic flow path of the Hydrogen Purge System. X X X X

5 Describe the Control Room controls and indications X X X
associated with the VE System.

6 State the signals necessary to automatically start the Annulus X X X X X
Ventilation Fans.

7 Explain the protection provided against excessive negative X X X X X
pressure in the annulus.

8 Evaluate plant parameters to determine any abnormal system X X X
conditions that may exist.

9 State the purpose of the following VE filter train components: X X X X

• Moisture eliminator

• Pre-filter

• HEPA filter

• Charcoal tilter

OP-MC-CNT- VE FOR TRAINING PURPOSES ONL Y
Page 5 of 41

REV. 25



DUKE POWER MCGUIRE OPERA TJONS TRAINING

2.0 COMPONENT DESCRIPTION) refer to Drawing 7 .1}

Objective #5 I
Refer to Drawing 7.2 and 7.3 for Control Room HVAC control and
indications

2.1 . Annulus Ventilation Fans

Each train has its own 100% capacity fan. Each fan is driven by a 30 hp, 575 VAC, 3
phase, 60 Hz motor , powered from EMXC or EMXD. Design flowrate is 8000 ctrn ±10%
at 190°F. A Status Light on the HVAC Board will light, if flowrate decreases to
less than 80% flow. Selector switches are provided for each fan in the Control
Room with each switch having an auto, manual and a reset position. Each train
has 2 flow indications on the HVAC board. One is "Inlet and Recirc Flow" that
reads in CFM. The other flow indicator is " Flow to Unit Vent" and reads in inches
atwater.

Objective #6

Both fans automatically start upon rece ipt of a Containment Isolation Phase B
Signal (High-High Pressure, 3.0 psig). Once a train has automatically started, it
must be manually reset. The fans may also be started manually from the HVAC
Control Board. Manual start and seal in capabilities are not allowed during a Blackout
event.

Objective #7

The annulus is protected against excessive negative pressure buildup by means
of a Low-Low pressure trip. The fan will trip it a Low-Low Pressure ( - 7 inches
WG ) is sensed and that train is running in the exhaust mode in AUTO. VEPT
5440 is the ~A6 train wide range pressure transmitter which will trip the ~A6 fan and
VEPT 5450 is the ~B6 train wide range pressure transmitter which will trip the ~ B6 fan.
The fan will restart automatically when the Low-Low Pressure clears and its reset
setpoint is reached . The Low-Low Pressure controls are bypassed when the fan
switch is placed in the " ON" position.

Objective #8

The fans will trip, if any of eight Carbon Bed (charcoal filter) fire detection
temperatures switches indicate temperatures above 325QF. This also generates a
HVAC Panel alarm (VE FILTER FIRE - > 325°F). Ifthe fans are not running they
will not start until the fire detection signal clears.

HVAC Control Panel annunciators indicate VE system trouble. Low airflow alarm
circuits will activate these annunciators (A(B) VE Fan Low Flow). Main Control
Board HVAC system trouble annunciator alarms will be received any t ime a HVAC
Control Panel annunciator is in alarm.

OP-MC-CNT-VE FOR TRAINING PURPOSES ONLY
Page 13 0f 41

REV. 25



Annuncia tor Response Fo r HVAC Panel OAD-12
OP/OIN6 100101O P
Page 50 of 66

Nome ncla ture; l A VE FILTER FIRE Window; F3

Se tpoint : 325°P

Origin: IA VE Fire Detection System

Probable Ca use: Fire in VE Filter IAVSFU-IA charcoal adsorber

Automatic Action : Secures VE Fan IA.

Immediate Action: 1. Ensure open:

• IEMXC-5A (lA Annulus Ventilation Filter Heater)
• IEMXC-5D (lA Annu lus Venti lation Fan Motor)

2. Open:

• IRY-I13 (West Aux Bldg Fire Protection Deluge)
• IRY-114 (East Aux Bldg Fire Protection Deluge)

3. Close IRF· 1058 (l A Annulus Ventila tion Filter Mulsi fyre RF Hdr
Lo Pt Dm). (767' JJ54)

4. Unlock and open:

• 1RF-800 (l A Annulus Ventilation Filter Mulsifyre RF Isol)
(767' JJ54)

• IRF-I l li ( IA Annulus Ventilation Filter Mulsifyre RF Isol)
(767' JJ54)

5. Secure IA VE and place 18 VE in operation, as necessary.

Supplementary Action: I . Refer to Tech Specs.

2. Take appropri ate action to return Annulus Filter IAVSFU-IA to
operational status.

References : • Tech Specs
• MC-1564-1
• MCM-1211.00-817 & 352
• MCEE-156-00.04

End Of Resp onse



E5-401 Sample Written Examination
Question Worksheet

Form E5-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO
1

2

E08 G2.1.27

2.8

5RO

Conduct ofOperations: Knowledge of system purpose andor function.

Proposed Question:

Given the following:

Common 64

• The operating crew initiated a manual 51due to a small break LOCA.
• Equipment failures resulted in a RED condit ion on the Integrity CSF Status Tree.
• NC Cooldown rate was approximately 220 deg F per hour.
• NC System temperature is currently 240 degrees F.
• The crew compieted FR-P.1, Response to Imminent Pressurized Thermal Shock

Condition; a soak is in progress.

Which ONE (1) of the following actions can be performed?

A. Isolate the Cold Leg Accumulators.

B. Energize PZR heaters to increase subcooling margin.

C. Initiate a 25 degree F per hour NC cooldown rate.

D. Increase CA flow to establish minimum required NR SG level.

Proposed Answer: A

Explanation (Optional):
A is correct. It does not raise pressure or reduce temperature during the soak period
B. C, and 0 all either raise NC pressure or reduce temperature. All distractors require
understanding of soak requirements. B would normally be a prudent action if not in soak; C is a
standard action in EOPs with no NC Pumps running; 0 is action contained in all EOPs

Technical Reference(s):

NUREG-l021 , Revision 9

FR-P.1 step 27 (Attach if not previously provided)

EP-FRP basis document, pg 43



ES-401 Sample Written Examination
Question W orksheet

Form ES-401-5

Proposed references to be provided to applicants during examination: --'-'N"'o"n"e _

LearningObjective:

Question Source:

QuestionHistory:

EP-FRP, obj 4

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changesor attach parent)--- -

BVPS 2005

QuestionCognitive Level: Memoryor Fundamental Knowledge
Comprehension or Analysis --'-'X~__

10 CFR Part 55 Content: 55.4 1 _1,,0,-_

55.43

Comments:

NUREG-l 021, Revision 9



DUKE POWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR

3.0 3.0 2.0

OBJECTIVES

S N N L L L

E OBJECTIVE L L P P 0

a 0 0 R S R
R 0 0

1 Explain the purpose of each procedure in the FR-P series. X X
EPFRPOO1

2 Discuss the entry and exit guidance for each procedure in the X X
FR-P series.

EPFAPOO2

3 Discuss the mitigating strategy (major actions) of each X X X
procedure in the FR-P series.

EPFAC003

4 Discuss the basis for any note, caution or step for each X X X
procedure in the FR-P series.

EPFRP004

5 Given the Foldout page, discuss the actions included and the X X X
basis for these actions.

EPFRPOO5

6 Given the appropriate procedure, evaluate a given scenario X X X
descr ibing accident events and plant conditions to determ ine
any required action and its basis.

EPFAPOO6

7 Discuss the time critical task(s) associated with the FR-P X X X
series procedures including the time requirements and the
basis for these requirements.

EPFRPOO7

OP-MC-EP-FRP FOR TRAINING PURPOSES ONL Y

Page 5 of 67
REV. 06



DUKE POWER MCGUIRE OPERATIONS TRAINING
FR-P.1 Response to Imminent Pressurized Thermal Shock Condition
STEP 26 Check adequate NC System depressurization as follows:

PURPOSE: To determine if subcooling has been reduced to a minimum in order to minimize
NC system pressure.

BASIS: Establishing NC system pressure as low as possib le minimizes the pressure
stress on the reactor pressure vessel. II minimum subcooling is not already established, this
step instructs the operator to return to the depressurization in Step 17. Since letdown has
been established, the operator should use auxiliary spray for further depressurization if normal
Pzr spray is not available. The specified subcooling value does not represent a minimum limit
since an operating margin of 10° F above the minimum is provided to allow sufficient time for
stopping the depressurization. Should the minimum subcooling value be reached, the S/I
pumps should be operated to maintain the minimum subcooling (as directed by the actions of
Step 13.

STEP 27 Determine if NC System soak is required.

PURPOSE: To see if a "soak" period is required prior to further cooldown.

BASIS: II cold leg temperature has gone down more than 100' F in anyone hour period,
then a "soak" period is required to allow the thermal stresses imposed on the reactor vessel
wall to decrease before further cooldown is allowed. The "soak" is a period of steady state
operation during which any temperature drop or pressure rise are to be avoided. This time
period allows thermal gradients in the reactor vessel wall to be reduced, thus reducing
corresponding stresses. Any actions that will not cause either a cooldown or a pressure rise
and are specified by any other procedure in effect are permitted during this "soak" period.

Following the "soak", a cooldown may be implemented with the following additional cooldown
restrictions required in order to not challenge vessel integrity.

1. Maintain NC system pressure and T-Colds within the limits of Enclosure 3 (Post-Soak
Cooldown Limit).

2. Maintain cooldown rate in cold legs less than 50° F in any 60 minute period.

STEP 28 Return to procedure and step in effect .

PURPOSE: To direct the operator to the proper procedure following successful completion of
the steps in this procedure.

BASIS : Now that the pressure/tempe rature stabilization guidance presented in FR-P.l
has been completed, the operator should continue plant recovery operations by returning to
the procedure and step that was in effect at the time FR-P.1 was entered.

OP-MC-EP-FRP FOR TRAINING PURPOSES ONL Y
Page 43 of 67

REV. 06



MNS
EP/11N5000/FR-P.1

UNIT I

RESPONSE TO IMMINENT PRESSURIZED THERMAL
SHOCK CO NDITION

PAG E NO.
28 of 39

Rev. 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
26. Chec k adequate NC System

depressurizati on as fol lows:

• NC subcooling based on core exit TICs -
- LESS THAN 10'F

OR

_ . NC Syste m pressure - LESS THAN
112 PSIG.

27. Determine if NC System soak is required :

_ a. Cooldown rate in NC Syste m cold legs 
GREATER THAN 100'F IN ANY 60
MINUTE PERIOD.

b. Perform all of the following:

_ 1) Do not coo l down NC System until
temperatu re has been stable for
60 minutes.

_ 2) Do not raise NC pressu re during
that time.

_ 3) Perform actions of other proced ures
in effect which do not cootdown or
raise NC System pressure until the
NC System temperature soak has
been completed .

4) WH EN NC System 60 minutes soak
is complete , THEN cooldown may
be initiated with the following limits:

_ . Maintain NC pressu re and
'r-e ctos with in the
"ACCEPTABLE OPERATING
REGION" of Enclosure 3
(Post-Soak Cooldown Limit).

_ . Maintain cooldown rate in NC
cold legs less than 50°F in any
60 minute period.

_ RETURN TO Step 17.

_ a. GO TO Step 28.



ES-401 Sample Written Examination
Question Worksheet

Form ES-40l -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

1

2

WE10 EK2.2

3.6

SRO

Knowledge of the interrelations between the (NaturalCirculation with SteamVoid in Vessel with/without RVLlS) and thefollowing:
Facility's heat removal systems, including primarycoolant, emergency coolant, the decayheal removal systems, and relations
betweenthe proper operation of these systems to the operationof the facility.

Proposed Question:

Given the following:

Common 65

• The reactor was tripped 45 minutes ago.
• All NC Pumps were tripped.
• NC System Cooldown rate could not be controlled adequately using ES-0.2,

Natural Circulation Cooldown.
• The plant coo ldown is being performed in accordance with ES-0.3, Naturai

Circulation Cooldown With Steam Void in Vessel.
• Conditions for starting an NC Pump are established.
• RVLlS Upper Range indication is 80%.

Which ONE (1) of the following describes the requirement for estab lishing pressurizer
level prior to RCP start and the reason for the requirement?

A. Estabiish PZR level <90% to prevent overpressurization of the RCS due to heat
input when the RCP is started.

B. Establish PZR level >90% to provide for sufficient inventory when the void is
collapsed.

C. Estabiish PZR level 25-35% to prevent overpressurization of the RCS due to
heat input when the RCP is started.

D. Establish PZR level 25 - 35% to measure void growth and account for any RCS
volume changes.

NUREG-l 021 , Revision 9



ES-401 Sample Written Exam ination
Question Worksheet

Form ES-401 -5

Proposed Answer: B

Explanation (Optio nal):
A is incorrect becau se level is required to be 90% or higher. Credib le because in some plant
co nditions, heat input is a concern.
S is correct.
C is incorrect because level is incorrect. Credib le because it is the level required later in the
procedure when void growth is being monitored
D is incorrect for same reason as C. The reason for the level is correct, but not related to NC
Pump start

Technical Reference(s): ES-O.3 pg 2, 3 ,4

EP-EO, pg 171

Proposed references to be provided to applicants duri ng examination: ....eN"'o"'n"'e _

Learning Objecti ve:

Question Source:

Question History:

ES-O.3 Obj 6

Bank #

Modified Bank #

New

Last NRC Exam

x (WTSI)

(Note changes or attac h parent)- - -

Question Cognitive Level: Memory or Fundamental Knowledge --"X'---__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 _4'---_

55.43

Comments:

NUREG-1021 , Revision 9



OUKEPOWER MCGUIRE OPERA TlONS TRAINING

CLASSROOM TIME (Hoursl

NLO NLOR LPRO LPSO LOR

N/A N/A 2.0 2.0 1.0

OBJECTIVES

S
N N L L L

E OBJECTIVE
L L P P 0
0 0 R S R

Q
R 0 0

1 Describe the accidents that are diagnosed in E-O and the X X X
diagnostic sequence.

EPEOOOl

2 Explain the purpose for each procedure in the E-O series. X X
EPEOOO2

3 Discuss the entry and exit guidance for each procedure in the X X
E-Oseries.

EPEOOO3

4 Discuss the symptoms of a reactor trip and/or safety injection. X X
EPEOOO4

5 Discuss the mit igating strategy (major actions) of each X X X
procedure in the E-Gseries.

EPEOOO5

6 Discuss the basis for any note, caution or step for each X X X
procedure in the E-O series.

EPEOOO6

7 Describe the immediate actions and include the RNO when X X X
appropriate .

EPEOOO7

8 Describe the actions included on the E-O Foldout page and X X X
the basis for these actions.

EPEOOO8

9 Given the Foldout page, other than E-O, discuss the actions X X X
included and the basis for these actions.

EPEOOO9

OP-MC-EP-EO FOR TRAINING PURPOSES ONL Y

Page 5 of 209

REV. 10



MNS
EP/11N5000/ES-O.3

UNIT 1

NATURAl CIRCULATION COOLDOWN W ITH STEAM VOID
IN VESSEL PAGE NO.

20123
Rev. 9

I ACTION / EXPECTED RES PONSE I I RES PONSE NOT OBTAI NED I
C. Operator Actions

CAUTION Steps 1 through 18 of EP/1IA15000JES-o.2 (Natural Circu lation
Cooldown). C. (Operator Actions) must be completed prior to entering
this EP to ensure preliminary actions such as shutdown margin
verification, upper head cooling, and blocking of 5 /1 are perfonned.

1.

2.

Monitor Foldout page.

Check NC pump - AVAILABLE TO
START.

_ GO TO Step 4.

Preference shoul d be given to runn ing 1B NC pump to provide Pzr spray
capability . If 1B NC pump is not available, running 1A NC pump along with 1 or 2
additional NC pumps may be required to provide adequate spray capability.

3. Try to restart an NC pump:

a. Check if NC pump seal coo ling has
been main tained:

_ . Seal injection flow

OR

_ . KC flow to thermal barrier.

a. Perform the following :

_ 1) Notify station management to
perform a status evaluation prior to
starting an NC pump.

_ 2) GO TO Step 4.



MNS
EP/1IA15000/ES-Q.3

UNIT I

NATURAL CIRCULATION COOLDOWN WITH STEAM VOID
IN VESSEL PAGE NO.

30f23
Rev. 9

RESPONSE NOT OBTAI NEDI ACTION/EX PECTED RESPONSE I I I
3. (Con tinued)

_ b. Check "REACTOR VESSEL UR
LEV EL" - GREATER THAN 95%.

_ c. Establish conditions for start ing an NC
pump and start one NC pump PER
OP/lIAl61501002 A (Reactor Coolant
Pump Operation), Enclosure 4.1
(Startup and Ope ration).

_ d. J:>Q TO OP/lIAl6100/002 (Controll ing
Proced ure For Unit Shutdow n).

b. Perform th e following in anticipation of
co llapsing upp er head void followi ng
NC pump start:

_ 1) Prior to sta rting NC pump, raise Pzr
level to 90 % using charging and
letdown, while maintaining charging
flow less than 200 GPM.

_ 2) Prior to starting NC pump, establish
NC subcooling greater than 36°F
us ing steam dump.

_ 3) Use Pzr heaters as nece ssary to
saturate p zr water.

4) WHEN NC pump is started . THEN
perform the following as necessary
to maintain Pzr level greater than
4% and subcooling greater than
O°F:

• Ra ise cha rging flow (not to-
exceed 200 GPM).

• Reduce or isolate letdown .-
• IF Pzr level goes below 17%,- THE N ensure Pzr heaters are off

to prevent damage to heaters.

• Monitor SII Actuation Criteria on-
Foldout page.

_ c. GO TO Step 4.



MNS
EPI1IN SOOO/ES-Q.3

UNIT I

NATURAL CIRCULATION COOLDOWN WITH STEAM VOID
IN VESSEL PAGE NO.

4 0123
Rev. 9

I ACTION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
4. Establish pzr level to accommodate voi d

growth:

_ a. Check Pzr level - BETWEEN 25% AND
35%.

b. Place Pzr revel controls in manual.

8. Perform the following:

_ 1) Establish saturated conditions in the
Pzr before reducing Pzr level.

_ 2) Control charging and letdown as
necessary to restore Pzr level
betwee n 25% and 35%, whi le
maintaining charging flow less than
200 GPM.



STEP 4

DUKE POWER MCGUIRE OPERATIONS TRAINING

STEP 3 Establish pzr level to accommodate void growth:

PURPOSE: To remind the operator that he should have a saturated Pzr before he
attempts to reduce Pzr level.

To ensure there is adequate vo lume in the Pzr, to allow for the disp lacement of
flu id from the prim ary system, due to the formation of a void in the vess el.

BASIS: As the primary system is cooled and depressurized under natural
circulation conditions, a potential for void formation in the upper head region exists.
It a void does fo rm, it wi ll displace primary fluid from the vessel into the pzr as it
grows. Therefore, before any furth er coo ldown/depressurization is performed, the
Pzr level must be low enough to accommoda te this void growth and high enough
to cover the pzr heaters and prevent letdown from isolat ing. A level between 25%
and 35% satisfies these requ irem ents.

In addition, Pzr level controls are placed in manu al to allow any increase in Pzr
level due to void growth.

To reduce the Pzr level in a controlled manner, saturated conditions should first be
estab lished. Thi s allows Pzr water to flash to steam as pressure drops due to the
decrease in level and minimizes the pzr pressure dec rease .

Otherwise, a fast level drop will result in a pressure loss to saturated conditions fo r
existing Pzr liquid temperature.

Continue NC System cooldown and initiate
depressurization as follows:

PURPOSE: To continue the NC cooldown and begin depressurization.

BASIS: Thi s procedure is intended to allow a faster coo ldown and
depressu rization than that outl ined in ES-O.2, Natural Circulation Coo ldown, while
accepting limited void form ation . For this reason a maximum cooldown rate of
100°F/hr is allowed, along with a minimal subcoo ling requirement of 20°F as
measured with the core exit TICs. At the same time, however , the primary system
pressure and temperature should be maintained within the Technical Specification
limits.

OP-MC-EP-EO FOR TRAINING PURPOSES ONL Y
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examinat ion Outline Cross-reference: Level

T ier #

Group #

KIA #

Importance Rating

RO

3

1

G2.1.10

2.7

SRO

Knowledge of conditions and limitations in the facility license.

Proposed Question :

Unit 1 is in M od e 3 .

Com mon 66

Which ONE (1) of the following describes th e MAXIM UM NC System pressure a llowed
by Technica l Specifications?

A . 2720 psig

B . 2735 psig

C . 2750 psig

D. 2765 psig

Proposed Answer: B

Explanat ion (Optional) :

A is incorrect. 15 ps i fro m actual , credible because applicant may confuse psia/psig

B is Correct. TS 2.1.2
C is incorrect. 15 psi from actual, credible because applicant may confuse psiaJpsig

o is inco rrect. 30 psi from actual, and 15 psi from the actua l psia value. Credible because
applicant may co nfuse psiaJpsig

Technical Reference(s): TS 2.1.2 (Attach if not previously provided)

Proposed refe rences to be provided to applican ts during exa mination : --<:N"'o"'n"e _

Learn ing Objective:

NUREG- 1021, Revision 9

PS- IPE-1 3



ES-401 Sample Written Examination
Question Worksheet

Form ES-401·5

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

X(WTSI)

(Note changes or attach parent)
----

Question Cognitive Level: Memoryor Fundamental Knowledge _X,,-__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 -,7,--_

55.43 -,2~_

Comments:

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE OPERATIONS TRAINING

10. Describe all alarms, control functions, and interlocks X X X X
generated by pressurizer pressure which are not controlled by
the Pressurizer Master Controller (include setpoints).

11. Describe the protection (signals, setpoints, permissives) X X X X
associated with Pressurizer pressure (logic not required).

12. For any Pressurizer Pressure Control System input signal X X X
failure, determine the effect and evaluate operator action to
be taken.

13. Concerning the Technical Specifications related to the
Pressurizer Pressure Control System:

• Given the LCO title, state the LCO (including any COLR X X X
values) and applicability.

• For any LCO's that have action required within one hour, X X X
state the action.

• Given a set of parameter values or system conditions, X X X
determine if any Tech. Spec. LCO's is (are) not met and
any action(s) required within one hour.

• Given a set of parameters or system conditionsand the X X X
appropriate Tech Spec, determine the required aclion(s)

• Discuss the bases for a given Tech. Spec. LCO or Safety X •
Limit • SRO ONLY

OP-MC-PS-IPE FOR TRAINING PURPOSES ONLY
Page 7 of 67

REV. 25



SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (ReS) highest loop average temperature, and pressurizer pressure shall
not exceed the limits specified in the COLA for four loop operation; and the
following SLs shall not be exceeded:

2.1.1.1

2.1.1 .2

The departure from nucleate boiling ratio (ONBA) shall be maintained
,,1 .14 for the WRB-2M CHF correlation.

The peak fuel centerline temperature shall be maintained <5080
degrees F, decreasing 58 degrees F for every 10,000 MWd/mtU of
fuel burnup.

2.1.2 RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained ", 2735 psig.

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated, restorecompliance and be in MODE 3 within 1 hour.

2.2.2 If SL 2.1.2 is violated:

2.2.2.1

2.2.2.2

In MODE 1 or 2, restore compliance and be in MODE 3 within 1 hour.

In MODE 3, 4, or 5, restore compliance within 5 minutes.

McGuire Units 1 and 2 2.0-1 Amendment Nos. 219 /201



ES-401 Sa mple Written Exami nation
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO

3

1

G2.1.8

3.8

SRO

Ability to coordinate personnel activities outside the control room.

Proposed Question: Common67

A release of toxic fumes in the control room has rendered it uninhabitable.

Unit 1 is being placed in Hot Standby in accordance with "Loss of Control Room",
(AP/1/A/5500/17).

NC System temperature continues to decrease uncontrollably below 5SrF.

Which ONE (1) of the following describes the action that must be taken and how is it
accomplished?

A. Request IAE to locally initiate SM Isolation

B. Locally isolate the steam dumps by closing 1SM-1S.

C. Dispatch an operator to the Battery Room to open the EVDA breakers to fail the
MSIVs closed.

D. Dispatch an operator to the Exterior Doghouse to close the MSIVs using the
manual loaders

Proposed Answer: C

Explanation (Optional):
A is incorrect. Credible because it could isolate a source of cooldown. Incorrect because it is
not performed in procedure and may not provide complete isolation
B is correct. Credible because it is a method of isolation but may not provide complete isolation
C is correct
D is incorrect. Could provide same function butwould be time consuming, and is not directed
by procedure

NUREG-1021, Revision 9



ES-401

Technical Reference(s):

SampleWritten Examination
Question Worksheet

Ap·17. step 12 RNO

AP·17 basis document, pg 10

Form ES-401·5

Proposed references to be provided to applicants during examination: --"N"'o"-n"'e'--- _

Learning Objective: AP/17, obj 2

Question Source:

Question History:

Bank #

Modified Bank #

New

Last NRC Exam

x
(Note changes or attach
parent)

---

Question Cognitive Level: Memory or Fundamental Knowledge --'-'X'---__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 -,,10,--_

55.43

Comments:

NUREG·1021, Revision 9



DUKE POWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

1.0 1.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Concerning AP/l (2)/5500/17 (Loss of Control Room): X X X

• State the purpose of the AP
•

• Recognize the symptoms that would require
implementation of the AP.

APl 7001

2 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for any caution, note. or step.

AP17002

OP-MC-AP-1 7 FOR TRAINING PURPOSES ONL Y

Page 5 of 11

REV. 00



AP/1 and 2/A15500/017 (Loss of Control Room)

STEP 12:

PURPOSE:

Prevent an excessive coo ldown to avoid a SI or a loss of shutdown margin.

DISCUSSION:

This step's action is satisfied if temperature is stable. It is also satisfied if temperature is
trending to 557°F. Note that the RNO could be entered if temperature is above 557°F and going
up, but no action would be performed because increasing temperature would not cause a SI or
loss of shutdown margin. A subsequent step addresses getting temperature back down, if
desired.

The first action attempted to reverse the cooldown is to throttle CA fiow. The direction given
here is consistent with the direction given in Encl 2 for the RO at the CA Panels, with the
exception that at this point, CA flow must be maintained > 450 GPM until 55% level is reached
in at least one S /G. The 450 GPM ensures the Heat Sink critical safely function is maintained.
Also inferred here is that once 55% is reached, the RO will use the minimum flow necessary to
maintain > 55% in at least one S /G, as this wili minimize the cooldown. Only S /G WR level
indication is available at the CA Panels, so that's the indication used.

The next action attempted (if applicab le) is to isolate a failed open S /G PORV. Since the
controls/indications for the motor operated isolation valve and the PORV are in the CR, an
Operator is dispatched to locally close the isolation valve.

If the cooldown continues, then the MSIVs are closed. This should eliminate many possible
sources of excessive steaming that may be causing the cooldown. Since their control switches
are in the Control Room, an operator is dispatched to remove control power from the MSIVs.
Removing control power deenergizes the safety-related solenoids, resultinq in instrument air
venting off the bottom of the actuator and at the same time enabling the air-ass ist to close
function. Deenergizing one train of control power is sufficient to fail the valves closed.

Finaliy, if the cooldown continues, an Operator is dispatched to fail closed the SM line drain
isolations (2" lines with 3/8" orifice upstream of the MSIVs). These valves fail closed on a loss
of VI, so the Operator would isolate the VI to the valve operator and bleed the pressure off.

REFERENCES:
MM-10002

Page 10 of 19 Rev 3



MNS
AP/1fN5500/17

UNIT I

LOSS OF CO NTRO L ROOM PAGE NO.
7 0f41

Rev. 20

I ACTI ON/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
12. Check NC Cold Leg temperature >

STA BLE OR TRENDING TO 557°F.
IF NC Cold Leg temperatu re is less th an
557°F AND going down, THEN:

8. Contro l CA flow as follows:

_ 1) Maintain total CA flow greater than
450 GPM until at least one S/G WR
level is greater than 55%.

2) WHEN W/R level is greater than
55% in at least one S/G, THEN
throttle CA flow to:

• Minimize coo ldown

_ . Maintain at leas t one S/G W/R
level greater than 55%.

_ b. Dispatch operator to observe operation
of Unit 1 8 M PORVs (from outside of
dog houses).

_ c. IF 8 M PORV stuck open, THE N
dispatch ope rator to isolate.

_ d. IF coo ldown continues, THEN dispatch
operator to close S/G MSIVs PER
Enclosure 4 (Manual Closure Of
Main Steam Isolation Valves).

e. IF cooldown continues, THEN dispatch
operator to fa il the following valves
closed:

• l SM-83 (A SM Line Drain Isol) (Unit 1-
exte rior doghouse, 750+7, FF-43,
northwest corner of doghouse, 2 ft
south of column)

• 1SM-89 (6 SM Line Drain Isol) (Unit 1-
interior doghouse, 750+7, GG-53 ,
between GG-53 and FF-53)

• l SM -95 (C SM Line Drain Isol) (Unit 1-
interior doghouse, 750+8, FF-53,
between FF-53 and FF-52)

• 1SM-101 (D 8M Line Drain Isol) (Unit- 1 exterior doghouse, 750+10, FF-44 ,
4 ft from inner wall 3 ft from north
wall).



ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA#

Importance Rating

RO

3

2

G2.2.30

3.5

SRO

Knowledge of RD duties in the control room during fuel handling suchas alarmsfromfuel handlingarea,communication with fuel
storage facility, systems operated from the control room in support of fuelingoperations,and supporting instrumentation.

Proposed Question: Common 68

Which ONE (1) of the following is a responsibility of the OATC during Refueling
Operations?

A. Maintain a 11M plot during fuel shuffle

B. Give permission prior to unloading each fuel assembly

C. Update the Containment Penetration Status Board

D. Update the Fuel Movement Status Computer for each fuel move as it is
performed

Proposed Answer: B

Explanation (Optional):
A. Incorrect. Performed by Engineering
B. Correct.
C. Incorrect. Performed by SRO
D. Incorrect. Performed by Engineering

Technical Reference(s): FH-FC, Pg 11 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: ..-'-'N"'o"n"e _

Learning Objective:

NUREG~102 1 , Revision 9

FH-FC Obj 1



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Question Source: Bank #

Modified Bank #

New

x
(Note changes or attach parent)- - -

Question History: Vendor Bank

QuestionCognitive Level: Memoryor Fundamental Knowledge -'-'X~__
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 --"10'----_
55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERATlONS TRAINING

CLASSROOM TIME (Hours)

I NLO INLOR IL~~O IL~~O
OBJECTIVES

LOR

1.5

N N L L L

OBJECTIVE
L L P P 0
0 0 R S R

R 0 0

1 Describe the roles and responsibilities of Controi Room X X X
Operators during Fuel Handling operations.

2 Describe the roles and responsibilities of Fuel Handling X X
SRO's during Fuel Handiing operations.

3 Describe how monitoring of core reactivity is accomplished X X X
during Fuel Handling.

4 Deleted

5 Describe the requirements that must be met before X X X
bypassing a Fuel Handling Interlock.

6 Conceming AP-25, Spent Fuel Damage; AP-40, Loss of X X X
Refueling Canal; and AP-41, Loss of Spent Fuel Cooling or
Level:

• State the purpose of the AP
• Given svmotoms, state the AP and Case (if aoolicablel

7 Concerning the Technical Specifications related to the FC
System;

• Given the LCO title, state the LCO (including any COLR X X X
values) and applicability.

• For any LCO's that have action required within one hour,
state the action. X X X

• Given a set of parameter values or system conditions,
determine if any Tech. Spec. is (are) not met and any X X X
action(s) required within one hour.

• Given a set of plant parameters values or system
conditions and the appropriate Tech Specs, determine

X •
required action(s}.

• Discuss the basis for a given Tech. Spec. LCO or Safety
Limit.

• SRO only

OP-MC-FH-FC FOR TRAINING PURPOSES ONLY
Page 5 of 47

REV. 18



DUKE POWER MCGUIRE OPERA TIONS TRAINING

The following is a specific list of Fuel Handling SRO responsibilities:

1. Ensure all fuel handling activities are performed in a safe and efficient manner.

2. Securing fuel handling operations as required by Tech Specs, Plant conditions,
Safety concerns, or during times of uncertainty.

3. Should monitor refueling cavity to insure FME is being maintained.

4. Maintain constant communications with the control room during core alterations.

5. Assist the control room in monitoring refueling canal level, audible count rate and
EMF or containment evacuation alarms.

6. Assist fuel handlin g crew in visually verifying fuel assemblies are lowered and
raised safely. Gives hoist operator clearance to engage or disengage on fuel
assemblies. Verifies assemblies are aligned properly and down on core plate
prior to giving concurrence to disengage gripper.

7. Gives verbal clearance prior to pulling control rods during control rod latching,
unlatching, and drag testing activities.

B. During core alterations, approve use of fuel handling bypass interlocks as
necessary when not specified by an approved procedure (NSD 414).

Objective #1

Control Room Ooerators

Direct monitoring and manipulation of plant and reactor controls. Including monitoring of
subcritica l multiplication from nuclear instruments during core alterations. Responsible
for implementing any necessary responses required by Abnormal Procedures. Logging
and verifying technical specifications for MODE 6 and for core alterations. The Reactor
Operator on the headset in the back of the control room communicates with the
refueling crew. The Reactor Operator on the headset will get permission from the
"Operator At The Controls" prior to unloading each fuel assembly. The Operalor al Ihe
Controls may stop fue l handling operations if, in his/her ju dqerne nt, control room
indication or communications show warranting conditions.

Nuclea r/Reactor Engineering

One responsibility is coordination of fuel movements dUring core loading operation by
use of controlling procedure. Another is monitoring nuclear instrumentation to verify
appropriate subcritical behavior and shutdown margin.

Reactor Services Technicians

One responsibility is operation of Fuel Handling Equipment in a safe manner moving
fuel to locations recommended by reactor engineers by procedure. Another is the ability
to recognize and properly respond to abnormal conditions.

OP-MC-FH-FC FOR TRAINING PURPOSES ONLY
Page 11 of 45

REV. 17



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KJA #

Importance Rating

RO

3

2

G2.2.2

4.0

SRO

Abilitytomanipulate the console controls as required to operatethe facility between shutdown aoddesignated power levels.

Proposed Question: Common 69

The following Unit 1 conditions exist:

o The reactor was operating at 78% power when a loss of A CF Pump occurred.
o The crew is taking the required actions in accordance with AP/03, "Load

Rejection".
• The Reactor Operator was inserting rods in manual to lower Tave-

• Tave is within 1 of of T rej.

o Annunciator 1AD-2, A-9, CONTROL ROD BANK LO LIMIT, has annunciated.
o The power reduction has stopped.

Which ONE (1)of the following is the correct response to the given plant condition?

A. Shutdown margin is not suff icient for the given plant conditions and operators
shouid emergency borate to regain the required shutdown margin.

B. The operator has driven rods in 100 far for the existing power level and must
initiate normal boration until the Control Rod Bank Lo Limit alarm is clear.

C. Turbine ioad has decreased too far for the current plant conditions and must be
raised.

D. The operator will ensure the aiarm ciears as Xenon builds in at the current power
ievel.

Proposed Answer: D

Explanation (Optional):
A is incorrect; an action taken if it is determined that AIL LO-LO has resulted in inadequate 80 M
B is incorrect; an action taken if RIL LO-LO is in and 8 0 M is adequate
C is incorrect; Raising load would possibly bring in the LO-LO RIL alarm, as power would be
higher for the current rod position
D is correct

NUREG-1021 , Revision 9



ES-401

Technical Reference(s):

Sample Written Examination
Question Worksheet

AP-3, Step 21 RNO

AP-3, basis document, pg 19,
20,21

Form ES-401-5

Proposed references to be provided to applicants during examination: -'-'N"o"n"e _

Learning Objective:

Question Source:

Question History:

AP-3, obi 2

Bank #

Modified Bank # X(AP03N02) (Note changes or attach parent)

New

Last NRC Exam

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis -,-,X _

10 CFR Part 55 Content: 55.41 _1,,0,-_

55.43

Comments:

NUREG-1021, Revision 9



OUKEPOWER MCGUIRE OPERA TIONS TRAINING

CLASSROOM TIME (Hours}

NLO NLOR LPRO LPSO LOR

1.0 1.0 1.0

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Concerning AP/ l/AJ5500/03 (Load Rejection): X X X

• State the purpose of the AP

• Recognize the symptoms that would require
implementation of the AP.

AP0300 1

2 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for any caution, note, or step.

AP03002

OP-MC-AP-03 FOR TRAINING PURPOSES ONL Y

Page 50f 11
REV.O!



MNS
AP/1/A15500/03

UNIT 1

LOAD REJECTION PAGE NO.
18 of 31

Rev. 20

I ACTION/ EXPECTED RES PONSE I I RESPONSE NOT OBTAINED I
21. (Continued)

_ m. Check ·CONTROL ROD BANK LO LO
L1Mlr alarm (1AD-2, B-9) - DARK.

_ n. Check ·CONTROL ROD BANK LO
L1MIr alarm (1AD-2, A-9)· DARK.

m. Perform the following:

_ 1) Ensure a shutdown margin
calculation is complete within 45
minutes of runback initiation PER
OP/OIAl6100/006 (Reactivity
Balance Calculation), Enclosure 4.4
(Shutdown Margin-Unit at Power
Modes 1 and 2).

2) WHEN calculation complete. THEN:

At EOL (NC
boron lessthan
500 PPM),
berating beyond
the minimum
required to
restore control
rods above
insertion limits
may complicate
efforts to stabilize
the unit.

_ a) IF shutdown margin not
adequate. THEN immediately
emergency borate PER
AP/1/A15500/38 (Emergency
Boration] to restore control rods
above insertion limits.

_ b) IF shutdown margin adequate.
THEN borate as necessary PER
OP/1IA16150/009 (Boron
Concentration Control) to restore
control rods above insertion
limits within 2 hours of runback
initiation.

_ n. Ensure the · CONTROL ROD BANK LO
L1MI. alarm clears as Xenon builds in.



AP/1 and 21A15500/003 (Load Rejection)

If multiple cooling circuits are out of service, transformer capacity must be limited to prevent
overheating. The following relay schemes are designed to prevent the transformer from
overheating:

• If power is lost to an entire cooling group and cannot be restored within 28 1/2 minutes, an
automatic runback to 56% power will be initiated. If the group is still deenergized after 30
minutes, the associated generator circuit breaker will automatically open.

• If power is lost to both coo ling groups and power cannot be restored to at least one group
within 8 1/2 minutes, an automatic runback to 56% power will be initiated. If both groups are
still deenergized after 10 minutes, the associated generator circuit breaker will automatically
open. In addition to the runback, a zone lockout will occur unless power is restored to one
coo ling group within 30 minutes.

It should be noted that the automat ic runback signals are generated by an undervoltage relay
located downstream of the normal and alternate suppiy breakers and upstream of the 9
individual cooling circuit breakers. As long as power is sensed at these relays, there will be no
runback signal generated, regardless of how many circuits are actually running .

If inadequate cooling exists, the listed enclosures will remove the affected transformer and
busline from service. Validations have shown that the enclosure can be completed within 30
minutes, thus avoiding the zone lockout. Avoiding the zone lockout is desired, because (1) it
prevents the zone lockout from tripping the IPB fans (2) it prevents voltage swings on the 6.9
KV switchgear during auto-fast transfer. If a zone lockout does occur, the crew must return to a
previous step in the procedure to check IPB fan status.

REFERENCES:
OP/2IAl63001001 C (Main Transformer Cooling Groups Emergency Operation)
OP/2IAl610010010 B (Annunciator Response for 2AD-l) (alarms C-2, C-3, C-6, and Co?)

UNIT 1 STEP 21
UNIT 2 STEP 30:

PURPOSE:

Stabilize plant.

Get an excess CF pump removed from service and tripped, if applicable. CF flow control is
swapped to the Bypass Control Valves if less than 15% CF flow. Improve plant effic iency by
closing CM-420 . Ensure PR channels are in agreement with heat balance. Ensure T-ave
surveillance is performed as required by Tech Specs. Ensure shutdown margin is met by
ensuring C/R bank La-La and La limits are cleared.

DISCUSSION:
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AP/1 and 2JAl5500/003 (Load Rejection)

Reactor power less than 40% only requires one CF pump in service. This step has been added
to be consistent with other procedures that involve power reductions. This action will be
performed once the transient is over and relatively stable plant conditions are reached. This
step eliminates the need for the operator to refer to other procedures to shutdown a CF Pump.
Direction is given when backing a pump down to ensure proper CF header pressure is
maintained. Once the shutdown CF pump's speed is less than 1000 RPM , it is then tripped .
Having one CF pump tripped will ensure that immediate CA auto start and AMSAC if the CF
pump in service were to trip later. If the CF Control Bypass Valves are full open, more CF
header pressure is needed.
Below 15% power the flow control characteristics of the main control valves are poorand the
level control inputs (steam flow and feed flow) are erratic. The bypass control valves are
designed for the lower flow, and their inputs are better suited for low power level control.
Operat ing procedures have CF fiow swapped to CF bypasses at approximately 12%-15%
reactor power. Total CF flow must be low enough such that enough flow can be supplied
through the CF bypass valves. CF bypass valves provide better control at redu ced CF flow,

After the transient is over, CM-420 is slowly closed and re-armed for the next load rejection.
The re-armlnq is accomplished when the manual loader is closed. This resets the CM System
load rejection signal for CM-420 and for the standby Hotwell and Condensate Booster Pum ps.
This is verified by OAC point M1S0331 (M2S0331 for Unit 2). Thi s point is aiso indicated on the
"CM" OAC graphic. It can be checked "RESET" under the "Full Load Rej" status indicator box.

A change in power level can cause a change in the flux profile in the core. The result could be a
disagreement between P/R indication and heat balance. When parameter equilibrium
conditions are reached (within 4 hours), the operator is directed to compare P/R's to heat
baiance (G.B. Sw indlehurst of Safety Analysis letter to file 3/13/89). If greater than 2%
difference, the assumption is the heat balance is correct, and guidance is given to have the
PIRs adjusted back to within 2%. Per Tech Specs, the PIRs don't have to be declared
inoperable, butdo have to be adjusted back within 2%.

Tech Spec SR 3.4.2.1 requires Tavg in each loop to be verifled > 551°F every 30 minutes if the
Tavg - Tref deviation alarm is in and Tavg is less than 561°F.

Direction is given to check the C/R Lo-Lo and Lo Limit alarms dark . If Lo-Lo lit, then shutdown
margin must be verified. The RNO specifies to complete the calculation within 45 minutes to
ensure some margin from the Tech Spec (3.1.5 & 3.1.6) time limit of 1 hour to either verify the
shutdown margin is met or to initiate emergency boration, If the calculation shows shutdown
margin is not met, the first action can't be met. However, 15 minutes remains to get emergency
boration established. One additional hour is allowed to actuallyget the shutdown margin
restored to within limits per action A.2.

Note the RNO doesn't automatically direct emergencyboration if the Lo-Lo alarm is lit. Only if
shutdown margin is not met. The purpose of this is to prevent unnecessary emergency boration
during a load rejection event, resulting in undesirable plant reactivity transients. Normally, when
these alarms are received, it is assumed that shutdown margin is notmet and emergency
boration is required. However, during a load rejection, if shutdown margin was met at the higher
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AP/1 and 2IA/5500 /003 (Load Rejection)

power (alarms not in), with the decrease in power offset bycontrol rod insertion, then shutdown
margin will be met at the lower power, even though the alarms are in. This is because changing
power with control rods does not change shutdown margin.

The following is an excerpt from PIP M-98-31 14 (written to evaluate runback eme rgency
boration requirements).
Consider two scenarios:
Scenario 1: The reactor is at 100% RTP with control bank D at 215 SWD. The reactor then
trips. We all agree that shutdown margin is maintained.

Scenario 2: The reactor is at 100% RTP with control bank 0 at 215 SWD. The unit experiences
a runback to 55% RTP, control bank D inserts below the insertion limit. Subsequently, the
reactor trips. Is shutdown margin maintained? I would say yes. The NC system boron
concentration has not changed during the scenario. The control rods ultimately add the same
amount of negative reactivity after the trip for both scenarios. r believe the key is that the boron
concentration stays the same for the short duration under discussion. Therefore, the Action
statement for CTS 3.1.1.1 does not apply.

Another, yet weaker, argument is that our cores typica lly have excess shutdown margin. For
example. for M2C12. the BOC shutdown margin is 3603 pcm and the EOC shutdown marg in is
2140 pcm (vs. the required 1300 pcm). Therefore. just because rods are below the insertion
limit doesn't necessarily mean thatshutdown margin is lost.

The writers of the ITS must have realized that these two TS could conflict with each other.
Under ITS, this becomes a non-issue. The shutdown margin spec in ITS does not apply in
Mode 1. ITS allows the control rod insertion limit spec dictate actions to take in the event rods
exceed the insertion limit (l.e, 2 hours to restore rods, 1 hourto verify shutdown margin). This
supports the original intentof CTS during this condition; that the operators have 2 hours to
recover.

Last Updated By: TDR3632: RAY. THOMAS D Team: SCB7365 Group: CEN Date: 10105/98

REFERENCES:
G.B. Swindlehurst of Safely Analysis lette r to file 3/13/89
Tech Spec SR 3.4.2 .1
PIP M-98-3114
PIP M-04-Q529

Page 21 of 31 Rev 12



ES-401 Sample Written Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

3

2

G2.2.3

3.1

SRO

(multi-unit) Knowledge of tha design, procedural, and operational differences between units.

Proposed Question:

Given the following:

Common 70

• Both units are operating at 100% power.

• 'A' Train RN is operating on both units.
• Operations Test Group is performing 'B' Train RN Valve Stroke Timing.
• One section of this test is to stroke ORN-284B, Train 1B and 2B Discharge to RC.

Which ONE (1) of the following describes the potential consequence, if any, of stroking
this valve?

A. No consequence because Train 'A' RN is running on both units.

B. The RN Non-Essential Header will be isolated on Unit 1.

C. The RN Non-Essential Header will be isolated on Unit 2.

D. The RN Non-Essential Header will be isolated on BOTH Units.

Proposed Answer: C

Explanation (Optional):
C is correct. Difference between Unit 1 and Unit2 is that non-essential headers are supplied
from different trains
A is incorrect. Train 8 on Unit 2 would be affected. Credible because applicant could believe
that with Train A running, there would be no effect
B is incorrect. Credible because applicant may have the units backwards and select the effect
for the wrong unit
D is incorrect. Credible because valve description could lead applicant to misunderstand
location of valve, resulting in effect on both units

NUREG-1 021 , Revision 9



ES-401

Technical Reference(s):

Sample Written Examination
Question Worksheet

PSS-RN Pg 45, 69

Form ES-401-5

Proposed references to be provided to applicants during examination: _N""o"ne"- _

Learning Objective:

Question Source:

Question History:

PSS-RN Obi 13

Bank #

Modifi ed Bank #

New

Last NRC Exam

x
_____ (Note changes or attach parent)

McGuire
2003 NRC

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis -"X'--__

10 CFR Part 55 Content: 55.41 ...:8,,--_
55.43

Com ments:

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE OPERAT!ONS TRAINING

OBJECTIVES

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

8 Describe the RN System Flow path ( suction source, essential
and non -essenti al header alignment and discharge point ) for
the following:

• Normal operation X X X X

• Ope ration following a Blackout X X X X X

• Operation following a Safely Injection X X X X X

9 Explain the reason for taking a suction on the low level intake. X X X X

10 Concerning the RN essential and non-essential headers:

• List the loads supplied by each header X X X X

• Identi fy which loads are automat ically supplied on a X X X X X
Blackout, Safety injection and/or Phase B.

11 Explain the reason for NOT isolating the auxiliary building X X X X X
non-es sential header on a Blackout signal.

12 Describe the operation including any interlocks fo r the X X X X X
following va lves:

• RN42A ( AB Non Ess Supply Isol )

• RN-70A ( 171B) ( A(B) DIG Supply Isol )

• 1RNI ( Low Level Intake Isolation )

• Engineering Safeguard s Modulat ing Control Va lves
and Reset Circuitry

13 Describe the opera tional concerns when cyc ling RN valves X X X
that are shared between Unit 1 and Unit 2.

14 Given a parameter associated with the RN system, describe X X X X
the indica tions for that parameter.

15 Given a Limit and Precaution associated with the RN System, X X X X X
discuss its basis and when it applies.

OP-MC-PSS-RN FOR TRAINING PURPOSES ONL Y

Page 9 of 101
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DUKE POWER MCGUIRE OPERATIONS TRAINING

The following is a list of shared valves that need to be evaluated prior to cycling. This
may not be a complete list therefore; the RO needs to evaluate each RN valve that is
cycled for the impact on his/her unit as well as the oppos ite unit.

ORN-2B (Train 1A & 2A RC Supply)
ORN-3A (Train 1A & 2A RC Supply)
ORN-4AC (Train 1B & 2B RC Supply)
ORN-5B (Train 1B & 2B RC Supply)
ORN-7A (Trai n 1A & 2A SNSWP Supply)
ORN-9B (Train 1B & 2B SNSW P Supp ly)
ORN-10AC (Train 1B & 2B Lli Supply)
ORN-11 B (Train 1B & 2B Lli Supply)
ORN-12AC (Train 1A & 2A Lli Supply)
ORN-13A (Train 1A & 2A Lli Supply)
ORN-14A (Train 1A Suction X-Connect)
ORN-15B (Train 1B & 2B Suction X-Connect)
ORN-147AC (Train 1A & 2A Disch to RC)
ORN-148AC (Train 1A & 2A Disch to RC)
ORN-149A (Train 1A & 2A Disch to SNSWP)
ORN-150A (Train 1A & 2A Disch X-Connect)
ORN-151B (Train 1B & 2B Disch X-Connect)
ORN·152B (Train 1B & 2B Disch to SNSWP)
ORN-284B (Train 1A & 2A Disch to SNSWP)
ORN-302B (RV Supply from LlI)

2.7 Instrumentation

Objective It 14

The following parame ter indications assoc iated with the RN System are located on
MC09;

• A RN Pump Discharge pressure
• B RN Pump Discharge pressure
• A RN Pump Flow
• B RN Pump Flow
• RN Non-esse ntial Header Pressure
• RN to A KC HX Flow
• RN to B KC HX Flow
• RN toA NS HX Flow
• RN to B NS HX Flow
• RN to A DIG HX Flow
• RN to B DIG HX Flow
• Standby NSW Pond Temp
• Standby NSW Pond Levei

(0- 150psig)
( 0 - 150 psig)
( 0 - 20.000 gpm )
( 0 - 20,000 gpm )
(0- 135psig)
(0 - 10,000 gpm)
(0 - 10,000 gpm)
(0 - 5,000 gpm)
( 0 - 5,000 gpm)
(0- 1,500gpm)
( 0 - 1,500gpm)
(30 -100 oF)
(738'11" - 741' elev.)

OP-MC-PS5-RN FOR TRAINING PURPOSES ONL Y
Page 45 of 101
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ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference: Level

Tier #

Group #

KIA #

Importance Rating

RO

3

3

G2.3.1 0

2.9

SRO

Abil ity to perfonn procedures to reduce excessive levels of radiation and guardagainst personnel exposure.

Proposed Question: Common 71

A rapid load reduction from 100% power to 60% power was performed on Unit 1
approximately 3 hours ago.
The following alarms are received in the control room:

• 1EMF-48 REACTOR COOLANT HI RAD

• 1EMF-18, REACTOR COOLANT FILTER 1A

Chemistry confirms that NC 1-131 activity exceeds Technical Specification transient
limits.
The CRSRO directs a plant shutdown to be performed.

Which ONE (1) of the following actions is subsequently performed to limit the release of
activity?

A. MSIVs are closed

B. Letdown flow is raised to 120 GPM

C. S/G SM PORV setpoints are raised

D. Maximum Condensate Polishers are placed in service

Proposed Answer: B

Explanation (Optional):
A is incorrect because closing MS1Vs does not prevent rad release from 5G PORVs
8 is correct. Raise letdown to clean up NC system
C is incorrect. Would not stop a release from SV
o is incorrect. Cation Demin may be placed in service on Letdown, but placing Condensate
Demins in service would still not minimize a release ott-site if SV or SG PORV lifted

NUREG-1021 , Revision 9



ES-401

Technical Reference(s):

Sample Written Examination Form ES·401-5
Question Worksheet

AP/l /AJ5500/1 8 (Attach if not previously provided)

AP/18 basis document pg 4

Proposed references to be provided to applicants during examination: -'CN"o"-n"'e'-- _

Learning Objective:

Question Source:

Question History:

AP-18 Obj 3

Bank #

Modified Bank #

New

Last NRC Exam

x

Wolf Creek
2006

(As available)

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge -"X,-__
Comprehension or Analysis

10 CFR Part 55 Content: 55.4 1 _5,,-_

55.43

Comments:

NUREG-l021 , Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours}

NLO

OBJECTIVES

LOR

1

N N L L L

OBJECTIVE L L P P 0
0 0 R S R

R 0 0

1 Explain the purpose for AP/ 18 High Activity in Reactor X X X
Coolant).

AP18001

2 Recognize the symptoms that would require implementation X X X
of AP/18.

3 Given scenarios describing accident events and plant X X X
conditions, evaluate the basis for any caution, note, or step in
this AP.

OP-MC-AP-18 FOR TRAINING PURPOSES ONL y
Paqe s ot t t

REV. 1



"

MNS HIGH ACTIVITY IN REACTO R COOLANT PAGE NO.
AP/1/A15500118 1 of 3

UNIT 1 Rev. 2

A. Purpose

The purpose of this procedure is to provide actions in the event of high activity in the Ne
System, and to assess plant conditions.



MNS
AP/l /N5500/18

UNIT I

HIGH ACTIVITY IN REACTOR COOLANT PAGE NO.
20f3

Rev. 2

I ACTION/ EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
B. Symptoms

• "1 EMF-48 REACTOR COOLANT HI RAO" alarm

• " l EMF-18 REACTOR COOLANT FILTER l A" alarm

• " l EMF-19 REACTOR COOLANT FILTER l B" alarm

• Chemistry sample results indicate an unexpected increase in NC System activity.

C. Operator Actions

- 1. Check 1NV-127A (UO Hx Outlet 3-Way
Temp Cntrf] - ALiGNEO TO OEMIN.

2. Determine cau se of high activity:

- a. Request Chemistry to check.
decontamination facto r of mixed bed
demlnera'izer.

- b. Notify Chemistry to perform an NC
System isotopic analysis to determine if
high activity is from a crud burst or
failed fuel.

- 3. IF AT ANY TIME it is determined that high
acti vity is from crud burst. THEN raise
letdown flow to 120 GPM.

_ Align valve to " DEMIN" position.



MNS
AP/lIAl5500/18

UNIT I

HIGH ACTIVITY IN REACTOR COOLANT PAGE NO.
3013

Rev. 2

I ACTI ON/ EXPECTED RESPONSE I I
4. IF AI ANY TIME it is determined that high

activity is from failed fuel, THEN:

- a. Ensure mixed bed demineralizer in
service.

- b. Notify Chemistry to consult with Reactor
Group and RP to determine if the cation
bed deminera lizer should be placed in
service.

- c. IF N. ANy TIME Chemistry requests
cation bed demineralize r be placed in
service, THEN place in service PER
OPI1IA16200/001D (Chemical and
Volume Control System
Demineralizers), Enclosure 4.3
(Removing/Returning the Cation Bed
Demineralizer from/to Service) .

- d. REFER TO RP/O/Al 5700/000
(Classificatio n of Emergency).

- e. Notify Reactor Group to perform
OP/O/Al6550/017 (Estimate 01Failed
Fuel Based on IOOine-131
Concentration).

- 5. Notify Radwaste to ensure VeT H2
purge flow is established.

- 6. REFER TO Tech Spec 3.4.16 (RCS
Specific Activity).

RESPONSE NOT OBTAI NED I



AP/1 and 21A155001018 (High Activi ty in Reactor Coolant)

STEP 3:

PURPQSE:

Reduce redeposition 01crud throughout the plant.

DISCUSSION:

At the normal letdown flow rate of 75 gpm, it takes almost 21 hours to pass one entire volume of reactor coolant
through the NV System. But a letdown flow of 120 gpm will c irculate one entire volume of reactor coolant in
approximately 12 hours (at 120 gpm letdown flow, 50% 01 the crud is removed every 12 hours).

REFERENCES:
Primary Chemistry Lesson Plan OP-MC-CH-PC

STEP 4:

PURPOSE:

To clean up high activity associated with fai led fuel and ensure appropriate classification of emergency is made.

DISCUSSION :

Step 4.a ensures mixed bed demjn in service to facilitate removal of both the ion types produced by failed fuel
(halogens and soluble metal ions) .

Step 4.b notifies Chemistry to determine if the cation bed should be placed in service so they can get with Reactor
Group, RP, and themselves 10 weigh the pros and cons of placing the cation bed in service. While the cation will
remove the soluble metal ions like Cesium, in doing so it will also remove the Lithium ion that is used for PH control.
Operating with PH out of spec must be weig hed against the urgency of removing the failed fuel ions (dose control,
etc.)

Step 4.c gets the cation bed in serivce, if requested using the OP.

Step 4.d is a reference to RP/O/A/5700l000 (Classification of Emergency) to ensure the proper declaration is made.
If a plant shutdown required by T.S. 3.4.16 (RCS Specific Activity) is commenced, a Notification of Unusual Event is
declared based on failed fuel. For grosser failures beyond the T .S. limits, other classification levels may be
reached.

Step 4.e is a quick gross guess at the extent of the failed fuel. The Reactor Group has more qualitative tools that
they'll implement as warranted, but this is a quick estimate. Basically, this procedure takes the 1-131 concentration
in uCVml and divides by a number depending on initial conditions (normal , clad damage, severe fuel
overtemperature, or fuel melting), with co rrection factors lor sampling temperature and power history:
A. Normal: 1-131 uCVml + 1.8 uCVml = Percent failed fuel
B. Clad damage 1-131 uCVml + 83.7 uCVml = Percent failed luel
C. Severe Fuel Overtemperature 1-131 uCVml + 1535 uCVml = Percent fa iled fuel
D. Fuel Mell ing 1-131 uCVml + 2790 uCVml = Percent fa iled fuel

As seen above , the more the fuel cladding is stressed by the failed fuel mechanism, the more activity is expected for
a given percentage of failed fuel.

REFERENCES:
RP/0/A/5700/000 (Classification of Emergency), OP/0/A/6550/17 (Estimate of Failed Fuel Based on lodine-131)

Page 4 of 6 Rev 0



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination OutlineCross-reference: Level

Tier #

Group #

KfA #

Importance Rating

RO

3

3

G2.3.4

2.5

SRO

Knowledge of radiation exposure limits and contamination control, including permissible levels in excess of those authorized.

Proposed Question: Common 72

A Duke emp loyee has received radiation exposure (TEDE) of 1649 mRem this year.

Which ONE (1) of the following describes the MAXIMUM amount of exposu re he may
receive without reach ing the Duke Administrative limit, and the MAXIMUM amount of
exposure he may receive prior to reaching the 10CFR20 limit?

A. 150 mRem; 1350 mRem

B. 150 mRem ; 3350 mRem

C. 350 mRem; 1350 mRem

D. 350 mRem; 3350 mRem

Proposed Answer: 0

Explanation (Optional):
A is incorrect. First value is for Duke EXCLUDE limit. 2nd is lower than allowed for 10CFR20
B is incorrect. First value is for EXCLUDE limit
C is incorrect. 2nd value is lower than allowed for 10CFR20
D is correct.

Technical Reference(s): RWT Handbook Pg 24

1OCFR20

Proposed references to be provided to applicants during examination: -'.N"o"'n"'e'-- _

Learning Objective:

Question Source:

NUREG-1021, Revision 9

RAD-RP Obj 19

Bank #



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Question History:

Modified Bank #

New

Last NRC Exam

(Note changesor attach parent)--- -
x

Question Cognitive Level: Memoryor Fundamental Knowledge -"X,-__

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 -,,12~_

55.43

Comments:

NUREG-1021, Revision 9



DUKE POWER MCGUIRE OPERA T!ONS TRAINING

INSTRUCTOR ACTIVITY

AWT Section #

OBJECTIVE
Page #

18 Define the following terms: 27 - 28 4.1

• Deep Dose Equivalent ( DOE )
• Total Effective Dose Equivalent ( TEDE )
• Committed Dose Equivalent ( CDE )
• Lens Dose Equivalent ( LDE )
• Shallow Dose Equivalent ( SDE )

19 List the Duke Power Company administrative and NRC 29 4.1
10CFR20 limits for:

• Adult Total Effective Dose Equivalent

• Adult Eye Dose Equivalent ( Lens of the eye )
• Adult Shallow dose equivalent to the skin and

extremities
• Individual organ or tissue
• Minors
• Declared "pregnant" woman
• Planned Special Exposures

20 State four possible consequences if any NRC radiation dose 30 4.2
limit is exceeded.

21 State two options a worker's supervisor has when he/she is 30 4.4
notified that the worker is approaching an administrative
exposure limit.

22 Define the "Alert" and "Exclude" exposure status for an 31 4.4
individual.

23 State who ( by title ) controls annual dose targets below 2.0 30 4.4
rem for individual workers.

Note: For objective #23, the OSM or Day Staff Manager is the " Section Manager "
counterpart for Operati ons personnel.

OP-MC-RA D-RP FOR TRAINING PURPOSES ONL Y
Page 12 of 91

REV. 02



DUKE POWER LIMITS AND GUIDELINES

l OCFR2 0 Limi t s/ Duke Limi t s

Cond i t ions o f NRC(10 CFR20 ) Duke Basi c Duke Max i mum
Exposure Limi ts Admin ist rative Administrative

Con t rol Con t rol

Adult Total
Effectiv e Dose 5 . 0 r em / y ear 2.0 r e m/ y e a r 5.0 rem/ year
Equi v alent
(TEDE)

Adult Lens Dose
Equiv a l e nt
(LDE) 15.0 rem/year 15. 0 r em/ye a r
(Lens of Eye )

Adul t Shal low-
Dose Equiv a l e n t
(S DE) 5 0 r e m/ y e ar 50 rem/year
l. Sk i n
2 . Extremitie s

Any I nt ernal
Organ (CDE) 5 0 rem/year 5 0 rem/year
(for example ,
thyroi d )

Minors (less 10 % o f adult 2 % o f adu lt a nd
than 18 years limit and may may not e nter a
of age) not enter a High Radiation

High Radiat ion Area
Area

Decl a r e d
Pregnant Worker 5 0 0 mrem SO mrem/month 5 0 0 mrem
(TEDE) j p r e g na n c y / p r e g na n c y

Planned Sp e c i al Lifet i me PSE Li f e t i me PSE Li f et ime PSE
Exposure (PSE) limits are f ive limit s a re five limits are five

times the times the time s the
TEDE/ LDE/ SDE TEDE/LDE/SDE TEDE / LDE/SDE
l i mi t s . Annual l i mits. Annua l limits . Annua l
PSE limits PSE l i mi t s PSE l imits
equal t he equal t he equal the
TEDE/LDE/ SDE TEDE/LDE/SDE TEDE/LDE/SDE
l imits . limits. l imits .

Eme rgency Se e EPA- 4 0 0 - 9 2 - See site Se e s ite
Expo sure 001 e mer g e nc y plan e mer g e n c y plan

I f t he radiat ion wo r ke r i s f ound t o have exceeded , o r is within so
mre m o f t he 5 0 0 mr e m allowed by the time the preg nancy is declared ,
a limit o f S O mrem f or the r e mainder o f t he pre g na ncy will be
applied .

I

24 Rev . 11
January, 20 06



ES-401

!

Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference:

Knowledge of loss of cooling water procedures.

Level

Tier #

Group #

KIA #

Importance Rating

RO
3

4

G2.4.24

3.3

SRO

Proposed Question: Common 73

Given the following plant conditions:

• Unit 2 is at 50% power.
• All systems are in automatic.
• "A"Train KC is in operation.

Which ONE (1) of the following lists of conditions would require entry into
AP/2JAJ5500/21 , Loss of KG or KG System Leakage?

A. KG surge tank level increasing;
NCP stator winding temperatures increasing;
Thermal barrier KG auto isolation.

B. KG-1 32, Letdown Heat Exchanger outlet temperature control valve, throttling
open;
NGP motor bearing temperature increasing;
NGP lower bearing low flow alarm.

G. KG-1 32, Letdown Heat Exchanger outlet temperature control valve, throtlling
closed;
NGP motor bearing temperature increasing;
RN non-essential header pressure low.

D. KG surge tank abnormal level alarm;
NGP seal temperature increasing;
NGP stator winding temperature increasing.

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Proposed Answer: B

Explanation (Optional):
B is correct; indicative of KC System leak on Rep header (Non-Essential)
A is incorrect; indicative of NCP TBHX rupture
C is incorrect; indicative of RN system failure, go to AP-020
o is incorrect; indicative of leak into KC and/or NCP problem

Technical Reference(s): AP 21 pg 2

AP 08 pg 2

AP 20, pg 15

Proposed references to be provided to applicants during examination: --"N"'o"-n"'e'--- _

Learn ing Objective:

Question Source:

Question History:

None

Bank #

Modified Bank #

New

Last NRC Exam

X(PSSKC049)

(Note changesor attach parent)--- -

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis _X"--_ _

10 CFR Part 55 Content: 55.41 --,,10,-_

55.43

Comments:

NUREG-1021, Revision 9



MNS
AP/lIN5500/21

UNIT 1

LOSS OF KC OR KC SYSTEM LEAKAGE PAGE NO.
2 0f 78

Rev. 9

I ACTION/E XPECTED RESPONSE I I RESPONSE NOT OBTAINED I
B. Symptoms

• " LO KC HX A INLET FLOW" computer alarm

• "LO KC HX B INLET FLOW" computer alarm

• Low flow alarms on components supplied by KC

• High temperature alarms on components supplied by KC

• Low level or level going down in KC Surge Tank

• Abnormal KC pump Flow

• " LD KC SURGE TANK COMPARTMENT A LEVEL" compute r alarm

• "LO KC SURGE TANK COMPARTMENT B LEVEL" computer alarm

• "KC SURGE TANK ABNORMAL LEVEL" alarm.

C. Operator Actions

1. Check any KC pump - ON. Perform th e following:-

a. Isolate:

• Normal letdown-

• Excess letdow n-
• NO letdown.-

- b. Close all NM valves located on 1MC-B
(vertical board).

- 2. Monitor Foldout page .

3. Secure any dilution in pro gress.-

4. Check ND - IN RHR MODE. _ GO TO Step 7.-



MNS
AP!1/A15500!08

UNIT 1

MALFUN CTION OF NC PUMP

Case I
NC Pump Seal or Pump Lower Bearing Malfun ction

PAGE NO.
2 of20

Rev. 9

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I
B. Symptoms

• NC pump number 1 sea l leakoff flow going up

• NC pump number 1 sea l leakoff flow going down

• NC pump number 1 seal outlet temperature going up

• NC pump lower bearing temperature going up

• "NC PMP NO.1 SEA L LO DIP" alarm.

C. Operator Actions

1. Check NC pump parameters with in
operating l imits:

• All NC pump lower bearin g temperatures- - LESS THAN 225°F

• All NC pump number 1 sea l outle t-
temperatures w LESS THAN 23S"F

• All NC pump number 1 seal DIP s --
GREATER THAN 200 PSID.

- 2. IF AT ANY TIME any operating limit
exceeded, THEN GO TO Step 4.

- 3. GOTO Step 5.

4. Stop affected NC pump as follows:

a. lE A or B NC pump is the affected
pump, THEN close associated spray
valve:

• 1NC-27 (A Loop PZR Spray Control)-
• 1NC-29 (B Loop PZR Spray Control).-

- b. Check all NC pump number 1 seal
leakoff flows - LESS THAN 6 GPM.

_ IF trip criteria valid, THEN GO TO Step 4.

_ b. Observe Caution prior to Step 4.e and
GO TO Slep 4 .e.



MNS
APl l 1N5500120

UNIT I

LOSS OF RN

Case J

Loss of Operating RN Train

PAGE NO.
15 of 103

Rev. 18

I ACT ION/EXPECTED RESPONSE I I RESPONSE NOT OBTAI NED I
18. Check NC pumps:

- a. Any NC pump - ON. - a. GO TO Step 19.

b. NC pump stator winding temperature - b. Perform the following:-
LESS THAN 311"F.

_ 1) Secure any dilution in progress.

2) Ope n:

• lNV-221A (NV Pumps Suet From-
FWST)

• 1NV-222B (NV Pumps Suet From-
FWST).

3) Close:

• lNV-141A (VCT Outlet Isol)-
• 1NV-142B (VCT Outlet Isol).-

_ 4) Start TO CA pump .

_ 5) Maintain S/G NR levels greater than
17% to avoid auto slart of MD CA
pumps.

_ 6) Trip reaclor.

_7) WHEN reactor is tripped, THEN trip
all NC pumps .

_8) Have available operator continue to
monito r bearing temperatures on
runn ing pumps.

_9) WHEN time allows, THEN continue
with Case I, starting at Step 19.

_ 10) GO TO EP/l /N5000/E-O (Reactor
Trip or Safety Injection).

e. Monitor stato r wind ing temperatures.-

d. IE AT ANY TIME NC pump stator-
winding temperature exceeds 311°F,
THEN perform Step 18.



ES-401 SampleWritten Examination
Question Worksheet

Form ES-401 -5

Examination Outline Cross-reference:

Knowledge of operator response to loss of all ar'lI"UlCialOfS.

Proposed Question: Common 74

Given the following conditions:

Level

Tier #

Group #

KiA #

Importance Rating

RO

3

4

G2.4.32

3.3

SRO

• Unit 1 is at 100% power.

• It is discovered that ALL Main Control Board annunciators are inoperable.

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

A. Initiate a plant shutdown to Mode 3 and initiate increased monitoring of
parameters.

B. Maintain plant conditions stable and refer to the Emergency Plan for event
classification.

C. Trip the reactor and refer to the Emergency Plan for event classification.

D. Trip the reactor and initiate increased monitoring of plant parameters.

Proposed Answer: B

Explanation (Optional):
B is correct.
A, C, and 0 are incorrect because a plant shutdown or reactor trip will not be performed with the
plant at steady state 100% power conditions

Technical Reference(s): RP/OIN 57001000 Encl 4.2, pg 1 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: --'.'N"o"ne"--- _

Learning Objective:

NUREG-l 021 , Revision 9

OP-MC-EP-EMP 10



ES-401 Sample Written Examination
QuestionWorksheet

Form ES-401-5

Question Source:

Question History:

Bank #

Modif ied Bank #

New

Last NRC Exam

(Note changes or attach parent)- - - -
x

Question Cognitive Level: Memoryor Fundamental Knowledge

Comprehension or Analysis --"X'---_ _

1°CFR Part 55 Content: 55.41 _1,,0,-_
55.43

Comments:
This item may notbe appropriate for AOs, there is NO guidance available for what to do outside
of the E-Plan.

NUREG-1021, Revision 9



DUKEPDWER MCGUIRE OPERA TlONS TRAINING

N N L L L

OBJECTIVE L L P P 0
0 0 R 5 R

R 0 0

10 Given the EPIP's and the emergency situation, classify the X X
event.

11 Given the EPIP's and the emergency situation, provide the X X
appropriate Protective Action Recommendations (PAR's).

12 Given the EPIP's and the emergency situation, complete the X X
Emergency Notificat ion Form.

13 Describe the use of the Selective Signaling Phone System to X X X X X
notify the State and County.

14 Given the EPIP's and the emergency situation, complete the X X
appropriate portions of the procedure for an NRC Event
Notification Worksheet. ,

OP-MC-EP-EMP FOR TRAINING PURPOSES ONL Y

Page 7 of 41

REV. 09



UNUSUAL EVENT

Enclosure 4.2

System Ma lfunctions

ALERT

RP/O/Al5700/000
Page I of2

SITE AREA EM ERGENCY GENERAL EMERGENCY

OPERATI~G MOD E: 1,2,3,"

" .2.U.I·I Plant is !l21brought to required
opera ting mode within Technical
Specifications LCO Action Statement
Time .

OPERATI:-.;G :\IODE: 1.2, 3,"

OPERATVi'G MODE: 1,2,3.4

Inability 10 Monitor a
Significant Transient in
Progress.

4.2.S.1·1 The following conditio ns
exist

" .2.S.1Unpla nned Loss of :\1051 or All
Safety System Annunciat ion or
Indication in Contro l Room
With Either (1) a Significant
Tran.stent in Progress, or (2)
Compensatory Non-Ala r ming
Indicat ors Una vailable.

".2.A.IInability to Reach Required
Shutdo wn Within Technica l
Specirlca tion Limits.

...2.U.I

".2.U.2 Unpla nned Loss of Most or All Safety
System An nuncia tion or Indication in
th e Contr ol Room for Greater Th an
15 :\1inutes.

" .2.A.I-I The following conditions exist:

Un plan ned loss of most (>50%)
annunciators associated with safety
systems for greater than 15 minutes.

Loss of most (>50%)
annunciators assoc iated with
safety systems.

O PE RAT I:-.;G MOD E: 1,2, 3, .. A significa n t plant
transtem is in progress .

" .2.U.2-1 The following conditions exist:

Unplanned loss of most (>50%)
annunciators associated with safely
systems for greater than 15 minutes.

In the opinion of the Operations Shift
ManagerlEmergency CoordinatorlEOF
Director , the loss of the annunciators
or indicators requires additiona l
personnel (beyond normal shift
compliment) to safely operate the unit.

In the opinion of the Operations
Shift ManagerlEmergency
CoordinatorlEOF Director. the
loss of the annunciators or
indicators requires additional
personnel (beyond normal shift
compliment) to safely operate the
unit.

EITlIER of the following:
• A sign ificant plant transient is

in progress.

Loss of the OAC.

Inability to provide manual
monitoring of any of the
following Critical Safety
Functio ns:

• subcriticality
• core cooling
• heat sink

containment.
CO NTINUED • Loss of the OAC.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference:

Knowledge of the specificbases for EOPs.

Level

Tier #

Group #

KiA #

Importance Rating

RO
3

4

G2.4.18

2.7

SRO

Proposed Question: Common 75

Given the following conditions:

• SI actuated due to a LOCA.
• BOTH NI Pumps are TRIPPED.
• NC pressure is 1050 PSIG.
• NC System Subcooling is -l "F
• Containment pressure is 2.8 psig.
• All other equipment is running per design.
• The crew is performing actions of EP 1/N 5000/E-0, Reactor Tr ip or Safety

Injection.

Which ONE (1) of the following describes the required action and reason for the action
with respect to the NC Pumps?

A. Stop all NC Pumps to minimize fluid mass loss out of the break.

B. Stop all NC Pumps to prevent mechanical damage to the pump and motor.

C. Leave all NC Pumps running to provide forced cooling flow of the NC System.

D. Leave all NC Pumps running to prevent phase separation of NC liquid.

Proposed Answer: A

Explanation (Optional):

NUREG-1021, Revision 9



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

A. Correct. SBlOCA, NC mass loss is the concern.
S. Incorrect. NC Pumps would be tripped for this reason becau se CCW (KC) is isolated

and Phase B and Spray is flowing at 3 psig Ctmt pressure

C. Incorrect. Would NOT leave running. NC Subcooling is lost.
D. Incorrect. Would NOT leave running. Phase separation may occur in SBLOCAs after

NC Pumps are tripped. leading to core uncovery.

Technica l Reference(s): E-o Foldout page

E-Q basis document pg 67

Proposed references to be provided to applicants during examination: ....:.:N:::o:..:n:::e _

Learn ing Objective:

Question Source:

Question History:

E-o LP Obj 6

Bank #

Mod ified Bank #

New

Last NRC Exam

x
(Note changes or attach parent)---

Callaway
2005

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis --"'X~__

10 CFR Part 55 Content: 55.41 _X'-'---_

55.43

Comments:

NUREG-1021 , Revision 9



DUKE POWER MCGUIRE OPERATIONS TRAINING

CLASSROOM TIME (Hours)

NLO NLOR LPRO LPSO LOR
N/A N/A 2.0 2.0 1.0

OBJECTIVES

S
N N L L L

E OBJECTIVE
L L P P 0
0 0 R S RQ

R 0 0

1 Describe the accidents that are diagnosed in E-Oand the X X X
diagnostic sequence .

EPEOOO1

2 Explain the purpose for each procedure in the E-G series . X X
EPEOOO2

3 Discuss the entry and exit guidance for each procedure in the X X
E-G series.

EPEOOO3

4 Discuss the symptoms of a reactor trip andlo r safety injection. X X
EPEOOO4

5 Discuss the mitigating strategy (major actions) ot each X X X
procedure in the E-G series .

EPEOOOS

6 Discuss the basis for any note, caution or step for each X X X
procedure in the E-G series .

EPEOOO6

7 Describe the immediate actions and include the RNO when X X X
appropriate .

EPEOOO7

8 Describe the actions inciuded on the E-G Foldout page and X X X
the basis for these actions.

EPEOOO8

9 Given the Foldout page, other than E-G, discuss the actions X X X
included and the basis for these actions.

EPEOOO9

OP-MC-EP-EO FOR TRAINING PURPOSES ONLY

Page 5 of 209

REV. 10



MNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1IA/5000/E-O

Enclosure 1 - Page 1 of 1 31 of 36

UNIT I Foldout
Rev. 20

1. Ne Pump Trip Criteri a:

• IF the following conditions are sat isfied . THEN trip all Ne pumps while maintaining seal
injection flow :

• At least one NV or NI pump on
• NC subcoo ling based on core exit TICs less than or equal to QOF .

2. CA Suction Sources:

• 1ECA Storage Tank (water towe r) goes below 1.5 ft, THEN perform EP/lIN 5000/G-1 (Generic
Enclosures), Enclosure 20 (CA Suction Source Realignment).

3. Posi tion Criteria for 1NV·150B and 1NV·151A (NV Pump s Recirculation):

• IF NV 5 /1 flowpath aligned AND Ne pressure is less than 1500 PSIG, THE N close 1NV·150B
and 1NV-151A.

• IF Ne pressure is greater than 2000 PSIG. I.J::!fti open 1NV-150B and 1NV-151A.

4. Cold Leg Recire Switchover Criteria:

• IE 5/1has occurred, AND FWST level reaches 180 inches r FWST LEVEL LOR alarm), THEN
GO IQ. EP/1/A/5000/ES-1.3 (Transfer To Cold Leg Recirc).



DUKE POWER

3.5. E-O Enclosures

Enclosure 1 - Foldout

MCGUIRE OPERA TlONS TRAINING

1. NC Pump Trip Criteria

• IF the following conditions are satisfied, THEN trip all NC pumps while
maintaining seal injection flow:

• At least one NV or NI pump on
• NC subcooling based on core exit TICs less than or equal to OQF.

BASIS: Tripping the NC pumps. when the trip criteria is reached during
accident conditions, is done to prevent excessive depletion of NC System water
inventory through a small break in the NC System which might lead to severe core
uncovery if the NC pumps were tripped for some reason later in the accident.

The effectiveness of the NC Pump #1 seal is not affected by pump rotation. To
ensure continued performance of the seal, cool filtered water should be
continuously supplied. The operator should not isolate the seal injection lines
unlessdirected to in the procedures.

2. CA Suction Sources

• IF CA Storage Tank (water tower) goes below 1.5 ft. THEN perfonm
EP/1IA/5000/G-1 (Generic Enclosures), Enclosure 20 (CA Suction Source
realignment).

BASIS: This item requires the operator to monitor the CA storage tank (Water
Tower)level and implement the enclosure if required, to assure a source of water to
the CA pumps.
The CA Storage Tank is the primary water source for the CA Pumps and the only
tank aligned. Prior to the tank emptying the operator implements G-1 Enclosure 20,
which directs aligning the RN supply and isolating the normal pump suction.

Op·MC-EP-EO FOR TRAINING PURPOSES ONL Y
Page 67 of 209

REV. 10


