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Bank Question: 999 Answer: A

t Pi(s) Unit 2 is operating at 23% power. Given the following events and conditions:
e [20VAC panel 2ERPA falils
Which of the following statements is correct?
REFERENCES PROVIDED: AP-29 Euci 14

A. DIG 2A cannot be run in manual and it will run in auto due to an
emergency start signal.

B. D/ 2A cannot be run in manual and it will not run in auto due to an
emergency start signal,

C. DIG 2A can be run in manual and it will not run in auto due to an
emergency start signal.

D. DIG 2A can be run im manual and it will run in auto due to an
emergency start signal.

Distracter Analysis:

A. Correct:

B. Incorrect: D/G 2A will run in auto due to an emergency start signal
Plausible: D/G 2A cannot be run in manual

C. Incorrect: DI/G 2A cannot be run in manual and will runin auto due to

an emergency start signal
Plausible: D/G2A cannot be run in manual and will run in auto due to an

emergency start signal
D. Incorrect: D/G 2A cannot be run tn manual
Plausible: D/G 2A will run in aute due to an emergency start signal
Level: SRO&RO
KA: APE 057 AA106 (3.5/3.5)
Level of Knowledge: Comprehension

Lesson Plan Objective: EPL Obj: 1S

Source: New

Ques_995.doc




Resources:
1. AP-29 Page 108-111 PROVIDED

Ques_9399.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

l'ITNILIL|P
Objective SILIP|P|T
SIO|R|S|R
{0 Q
1 | State the purpose of the Vital Instrumentationand Control System XIX[IXIX
2 | Describe the operation of Kirk-Key interlocks XX X|X|
3 | Describe the operation of Battery Chargers X| XX X[
4 | Describe the operation of Batteries X X1 XX
5 | Describe the operation of Static inverters XIXiXixXy
6 | Describethe operation of Manual Bypass Switches XX XX}
7 | Describe the operation of Auctioneering Diode Assemblies X|X|X|X]
8 | Describe the basic actions required df an NLO for a loss of Vital or XX E
Auxiliary Control Power per AP/1/A/5500/28 (Loss of Vital or Auxiliary
Control Power) &
9 | Describe operation of the Vital | & C system when configured for normal | X | X
alignment
10 | Describe operation of the Vital 1& C system when configuredfor a battery | X | X { X | X [ X
charger being removed from service
11 | Describe operation of the Vital 1& C system when configuredfor a battery | X | X | X | X | X
being removedfrom service
12 | Describe operation of the Vital 1& C system when configured for an X|X[X[X]X
equalizing charge on a battery
13 | Describe operation of the Vital | & C system when configured for an XXX XX
Inverter being removed from service
14 | Sketch channel A of the Vitai | & C system per training drawing CN-SYS- | X | X [ X | X
EL-EPL-I1
15 | Evaluate the impact a failure of any Vital 1& C componentwill haveon | X | X | X | X X
unit operation
16 | Describe the Ground Detection controls and indications used at Catawba | X | X | X | X | X
Nuclear Station i
17 | Describe howa ground is indicated or the ground detectiondevicesused | X | X | X | X | X i
at Catawba Nuclear Station
18 | Given appropriate plant conditions, x| v the Limits and Precautions XXX X1 X
Bk 1ot 0318 33K (125 V' VAC Vitai Instrument
and Control Power System
OP-CN-EL-EPL FOR TRAINING PURPOSES ONLY REV. 25
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CNS LOSS CF VITAL OR AUX CONTROL POWER

AP/2/A/5500/29 Enclosure 14 - Page 3 of 6

2ERPA Load List

PAGE NO.
108 of 181
Revision 3

6. The following status lights are energized:
—— ¢ 281-16, A13 "NS Sys CPCS Trn A Inhibit"
— o 28}-16, A/4 "VX Sys CPCS Trn A Inhibit".

7. CA System:
— o 2GAPS5090 {Aux Feedwaterflow 2A SIG) fails low
— o 2CAP5100 (Aux Feedwaterflow 28 SIG) fails low.

8. Diesel Generator 2A:

— o 2FD-22 (DIG Eng Fuel Oil Bay Tnk 2A Fill) fails closed

___+ DIG 2A can not be run in manual. Itwill run in auto due to an emergency start signal but the

Low-Low Lube Oil Pressure trip logic is reduced from 2/3 to 1/2
e The following VD dampers fail open:
—. ¢ 2DSF-D-2 (Diesel Bldg ReturnAir Damper 2A2)
— ¢ 2DSF-D-4 (Diesel Bldg return Air Damper 2A1).
¢ The following VD dampers fail closed:
— o 2DSF-D-1 (Diesel Bldg Outside Air Darnper 2A2)

— ¢ 2DSF-D-3 (Diesel Bidg Outside Air Damper 2A1}.

9. EMF System:

e The following are inoperable:

— ¢ 2EMF-53A (2WL-825A and 2WL867A will close when power is restored to ERPA)

— o Chart recorder 2MICR5380 (Cont Radiation, Unit Vent Radiation).

10. EHM System:

___ & Chartrecorder 2MICR5340(Cont Sump WIR bevel, H2 Analysis, Cont W/R Press) is

inoperable.




Bank Question:998 Answer: D

1 Pts

Ques_998.doc

Unit 1was operating at 100%powver.

Which one of the following malfunctions could occur and still have train A
of KC remain operable?

A. 1A2 KC pump has failed

B 1A surge tank has been drained

C. 1A KC heat exchanger is being cleaned

D 1A ND heat exchanger KC side has a flow blockage

Distracter Analysis: Tech Spec 3.7.7 bases states:

A CCW train is considered OPERABLE when:

a. Both pumps and associated surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger, and instrumentation
and controls required to perform the safety related function are OPERABLE.
The isolation of CCW from other components or systems not required for
safety may render those components or systems inoperable but does not
affect the OPERABILITY of the CGW System

A Incorrect Required to have BOTH KC pumps operable — each
pump has 50% capacity
Plausible: the 1B KC pump remains operable

B. Incorrect: Required to have the associated surge tank operable
Plausible: The pumps have sufficientNPSHA with the surge tank
empty provided the piping up to the tank is filled (per Tech-Spec
Bases3.7.7

C. Incorrect: when cleaning the Hx, the HX is drained
Plausible: KC flow is routed through the 1B Hx to maintain KC
system flow while cleaning

D. Correct: Although the 1A ND HX would be inoperable, the 1 A KC
train remains operable.
Level: RO&SRO
K/A: SYS 008 (G2.2.25 (2.5/3.7)
Lesson Plan Objective: KC Obj: 13

Source: New

Level of Knowledge: comprehension



References:
1.0P-CN-PSS-KC pages 13, 19
2. Tech Spec3.7.7 bases

Ques_998.doc



DUKE POWER CATAWBA OPERATIONS TRAINING

Objective

State the purpose of the KC System.

2 | Describe how the KC System is cooled.

Describe the normalflowpath of the KC System, including
each header and the type of loads serviced by each.

XiX|>X|omn ©
X |xXixX|0O v 1

Explain what happens in the KC System during:
- Safety injection (Ss)
- Phase A Containment Isolation (St}
- Phase B Containment Isolation (Sp)

- Blackout
- bow bowKC Surge Tank bevel

X
x
x

Given appropriate plant conditions, apply limits and
precautions associated with OP/1(2)/A/6400/005
(Component Cooling Water System)

State the typical values of the KC pump discharge
pressure, KC Hx outlet temperature and KC pump flow.

State the basic actions required of an NLO for a loss of
Component Cooling Water and why.

8 | Describe KC system makeup.

g | Draw a block diagram of the KC system per the KC System

Simplified Drawing.

10

Explainwhen the Chemistry group is to be notified
concerning the KC system.

11

Describe the purpose of the EMF's associated with the KC
System and what is indicated by a high level radiation
alarm.

12

KC System.

Listthe instrumentation available in the control room for the §

13

When given a set of plant conditions and access to
reference materials, determine the actions necessary to
comply with Tech Spec/SLC's.

14

Discussthe supplementary actions for the loss of KC AP.

QFP-CN-PSS-KC FOR TRAINING PURPOSES ONLY
Page 3 of 26



. DUKF POWER CATAWBA OPERATIONS TRAINING

b) NCDT and Excess Letdown Hx’s
1) Flow controlled

2) Containmentisolationfor excess letdown is controlled from the
NV board.

H. KC Drain header and Drain Sump
1. Containment drain isolationswill close on St.
2. KC Drain Header Loop Seal

a) Located outside containment downstream of drain header
containment penetration.

b) Allows drain header to be aligned during all modes of operation.
3. One 500 gal. steel lined covered sump per unit.

a) 2 pumps per sump - Aux. Bldg 522’

b} Able to discharge to:
1} NR Chiller Surge Tank
2) Other Unit's Sump
3) KC Surge Tank
4) Mixing and Settling Tank

22 Operation
A. Technical Specifications and Selected Licensee Commitments (OBJ. #13)

1. Referto Technical Specification 3.7.7(Component Cooling Water (CCW)
System) and Bases.

2. Referto Selected Licensee Commitments 16.7-10 (Radiation Monitoring
For Plant Operations)

B. KC System Limits and Precautions and Special Lineups.
1. Review Limits and Precautions per OP/1/A/6400/05 (OBJ. #5)
2. KC System Alignment for KC Heat Exchanger Cleaning {O-C95-169)

a) Alignment is used to maintain the “availability” of all essential heat
loads associated with the KC Train havingits heat exchanger

cleaned.

b) The KC Train containing the Heat Exchanger which is not being
cleaned supplies ali Train A and B component loads.

OP-CN-PSS-KC FOR TRAINING FURFUSES ONLY REV. 42
Page 13 of 26



DUKE POWER CATAWBA OPERATIONS TRAINING

KC System Simplified Drawing

Reactor BuildingMon-Ess Hdr ™
| 2308 283
DG <
I Aux BuildingNen-Ess Hdr
504 535 ’
1A /
KC ?
18 Surge HX ‘
Tank
C37A
ECCS !
Components ECCS
ot Po1et S Compﬂne nits
188 |
D<t—
~ |
1A 2B
>G> |
QOP-CN-PSS-KC FOR TRAINING PURPOSES ONLY REV. 42
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BASES

CCW System
B37.7

APPLICABLE SAFETY ANALYSES (continued)

assumed (Ref. 1}). This 120°F limit is to prevent thermal degradation of
the large pump motors supplied with cooling water from the CCW
System.

The CCW System is designed to perform its function with a single failure
of any active component, assuming a loss of offsite power.

The CCW System also functions to cool the unitfrom RHR entry
conditions (Teg < 350°F), to MODE & (Teaig < 200°F), during normal and
post accident operations. The time required to cool from 35C°F to 200°F
is a function of the number of CCW and RHR trains operating. Cne CCW
train is sufficient to remove decay heat during subsequent operations with
Teas < 200°F. This assumes a maximum service water temperature of
100°F occurring simultaneously with the maximum heat loads on the
system.

The CCW System satisfies Criterion 3 of 10 CFR 50.36(Ref. 2).

LCO

The CCW trains are independentof each other to the degree that each
has separate controls and power supplies and the operation of one does
not depend on the other. Inthe event of a DBA, one CCW train is
required to provide the minimum heat removal capability assumed in the
safety analysis for the systems to which it supplies cooling water. To
ensure this requirementis met, twe trains of CCW must be OPERABLE.
At least one CCW train will operate assuming the worst case single active
failure occurs coincidentwith a loss of offsite power.

A CCW train is considered OPERABLE when:

a. Both pumps and associated surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger, and instrumentation
and controls required to perform the safety related function are
OPERABLE.

The isolation of CCW from other components or systems not required for

safety may renderthose components or systems inoperable but does not
affect the OPERABILITY of the CCW System.

Catawba Units 1and 2 B3.7.7-2 Revision No. 0



Bank Question: 363.1 Answer: A

1P(s)

Ques_363.1.doc

Unit 2 is in mode 6 and refueling operations are currently in progress. Given
the following events and conditions:

The Fuel Handling Manipulator Crane Operator (FEMCO} has indexed the
mast over the location where fuel assembly M-8 will be inserted.

All conditions/indications on the fuel handling manipulator crane are
satisfied for inserting the fuel assembly located at H-8, in accordance with
procedure.

Which one of the following statements describes the responsibility of the
""Operatorat the Controls™, associated with inserting the fuel assembly™?

A.

Receives notification of assembly insertion from the Fuel Handling
SRO, and tracks core response to reactivity changes,

Relays information concerning core reactivity from the control
room to the Fuel Handling SRO prier to unlatching the assembly.

Grants permission to the FHMCO for inserting the fuel assembly
from the control room via the engincer communicating with the
refueling crew.

Verifies proper 1/m plot results and gives permission to the Fuel
Handling SRO to unlatch the assembly.

Distracter Analysis:

A
B.

C.
D

Correct:

Incorrect: RE relays information to the FHSRO

Plausible: The infomation is gathered inthe CR

Incorrect: the FHSRO authorizes inserting the assembly.

Plausible: if the candidate thinks the refueling is controlled from the CR

Incorrect: the FHSRO authorizes inserting the assembly = monitor 1/m
process periodically.

Plaustble: this would bc the logical practice if the OATC was in charge.
Level: RO&SRQ

KA: G2227(2.413.5)

Lesson Plan Objective: FHS SEQ 1]

Source: Bank



Level of knowledge: memory

References:

1. OP-CN-FH-FHS pages 17
2. NSD 304 page 13

3.NSD 414 page 5

Ques_363.1.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

I|NfL|L!lP

Objective siLiP|lPIT

SIO|R|(S|R

olo|aQ

10 | Describe the interlocks associated with the fuel handling auxiliaries. R L X|XiX
 List the requirements for bypassing fuel handiing interfocks _

11| Given appropriate plant conditions, apply {imits and precautions SH XXX
associated with related station procedures.

12 | Describe the function and use of the refueling circuit of the sound Ix|xix

powered phone system during refueling.

13

State from memory all T.S actions for the applicable systems,
subsystems and components which require remedial action to be taken
in less than 1 hour.

14

Describe the autematic actions associated with 1EMF-17 and 2EMF-2
Reactor Building Refueling Bridge Monitor

OP-CN-FH-FHS
Page 50f 23

FOR TRAINING PURPOSES ONLY REV. 20




___DUKE POWER CATAWBA OPERATIONS TRAINI!

1) Sounds containmentevacuation alarm

2) Containmentevacuation alarm is blocked when both source
range highflux trips are blocked.

¢) Symptomfor entry to AP/025 (Damaged Spent Fuel).
6. Limitsand Precautionsof Fuel Handling Bridges (Obj. #1 1)

a) Referto latest copy of OP/1-2/A/8550/006 (Transferring Fuelwith the
Spent Fuel Manipulator Crane) and OP/1-2/A/6550/007 (Reactor

Buiiding Manipulator Crane Operation).
E. MastTravel Within Refueling Cavity (Obj. #7)

1. Bridge and Trolley positions are mutually interlockedto limitthe fuel mast
to a path d travel that clears the guide stud inthe core area, andtravel B
limited to an area over the core.

a) To travelto the transfer system, fuel must be on centerline of the
transfer system.

b) Mastcannot be moved off the centerline until bridge reaches end of
travel.

c) Bridge and trolley can be moved over RCC change fixture area (Not
used).

d) Bridge andtrofley tracks have index marks for pfoper positioning.
F. Selected License Commitments (Obj. #6)

1 . Commitments for opefation and surveillance {Rx. Bldg. Cranes). {SL.C
16.9.29)

2. Basesfor Si.C 16.9-19.

2.3 Fuel Handling Auxiliaries

A. The Catawba Nuclear Station is served with systems which support the
overall refueling operation. These Fuel Handling Auxiliaries provide for:

1. Handling of New Fueifrom receipt to depositin New Fuel elevator. Refer
to latest copy of AP/0/A/5500/33, (Damaged or Missing Tamper Seals on
Special Nuclear Material Shipments) (Obj. #2))

2. Transfer of New Fuel from the New Fuei Storage Vauit to the New Fuei

elevator.
3. Transfer of assemblies from the Reactor Buildingto the Spent Fuel Pool
and vice versa,
OP-CN-FH-FHS FOR TRAINING PURPOSES ONLY REV. 20
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VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACH USE
Nuclear Policy Manual - Volume 2 NSD 304

2. Fuel handlers and Reactor Engineers must be aware of Technical Specification limits placed on storage
locations in the SFP building,

3. Fuel movement/contrel component movement shall be performed in accordance with approved, in-hand,
procedures. These procedures must provide controls to ensure the prevention of mispositioned Fuel Assemblies
or Control Components.

4. Procedural controls shall be in place t0 ersure that the required shutdown margin as defined by Technical
Specificationis maintained.

Reactivity management during Defueling/Refucling:
1. Fuel movement sequence shall be reviewed and approved by a Qualified Reactor Engineer.
2. 1/mplots or count rate trending with specified maximum thresholds shall he performed during core reload

3. Reactor Systems Engineering support shall be on site and available to the control room/refueling booth during
core reload in order to provide technical assistance to the Licensed Operators. A Licensed Operator will track
core response to reactivity changes.

4. Corereload shall be considered an InfrequentlyPerformed Test Evolution (IPTE). (see NSD 213)

A Qualified Reactor Engineer shall evaluate alternate fuel assembly moves in the core. The Refueling SRO
shall approve all moves.

Reactivity management during Dry Cask Storage evolutions:
1. Verify Dry Cask Storage QualificationsCurve IS correct.
2. A Qualified Reactor Engineer must approve all fuel moves.

304.6.6.2 Startup Operations

Scope: The following controls apply during reactor startups from the source range to criticality.
Special attention should be given to control of and the effects of “locked out” or “out of service” computer points.

Verify cycle specific constants are incorporated into applicable software and procedures for the particular stage i
core life.

e A Qualified Reactor Engineer shall be in the control room during the approach to criticality in ordes to assist
Licensed Operators in tracking of core response to reactivity changes and to provide technical assistance.

« Estimated Critical Predictions and 1/m plots shall be used to assist Licensed Operatorsm controlling the rate of
reactivity insertion. Count rate trending with specified maximum thresholds may be wsed in lieu of 1/m plots
during an initial cycle dilution, prior to initiating an approach to criticality.

e  Estimated Critical Positions (ECPs) and Estimated Critical Borons (ECBs) shall be performed independently by
a Qualified Reactor Engineer and a Licensed Operator.

e Licensed Operatorsshall be cautioned to expect criticality at all times during reactivity additions.

e  Startups shall be treated as Infrequently Performed Test Evolutions (IPTE) and controlled as such. (see NSDr
213)

+  Conduct of operationsgoverning the approach to criticality shall include the following:
1. Pre-job briefing before the approach to criticality.
e An emphasis on Licensed Operator’s responsibility for the core.

e Anemphasison the need for conservative actions and strict compliance with approved procedures

30 JAN 2002 13
VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACII USE
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Bank Question: 398 Answer: A

1 Pi(s)

Ques_399.doc

Unit [ was operatingat 100% with the pressurizer level controller in the 1-2
position. Given the following initial response:

e Charging flow reduces to minimum
o Backup heaters immediately energize
¢ Actual level begins to decrease

Which one of the following failures has occurred to cause this plant
response?

A. PZR level channel 1 detector reference leg has ruptured
B. PZR level channel T detector variable leg has ruptured
C. PZR level channel 2 detector reference leg has ruptured
D. PZR level channel 2 detector variable leg has ruptured

Distracter Analysis:

A Correct answer - aleak in the reference leg causes the pressurizer
channel to sense a high level condition - which causes the system
response as indicated. Actual pressurizer level decreases initially due
to charging flow decreasing while letdown remains in service.

E. Incorrect: - variable leg rupture causes channel 1 to sensea low
PZR level - actual level will increase not decrease initially
Plausible: - if the candidate thinks that this will cause a high level

C. Incorrect: - will cause channel 2 to sense a high level - will not get
heaters deenergizing - only get a high level alarm
Plausible: - if the candidate confuses the plant response for channel
2 - thinks that channel 2 controls

D. Incorrect: - pressurizer level would increase not decrease
Plausible: - if the candidate confuses the direction of the pressurizer
level failure or doesn't recognize plant response - this is very similar
to a channel 1 high failure only the actual level increase instead of
decreases

Level: RO&SRO
KA: APE 028 K1.01 (2.8%/3.1%)
Lesson Plan Objective: ILLE Obj: 6

Source: Bank



Level of knowledge: analysis

References:
1. OP-CN-IC-ILE page 15, 16

Ques_399.doc



DUKE POWER CATAWBA OPERATIONS TRAINING

OBJECTIVES

Objective

2 A = 3

State the purpose of the Pressurizer Level Control (IL.E} System.

Describethe pressurizer level control program including values and
signal sources for program development.

XIX|0 A v r

X|IX|IO0O »nw v r

P

Describe why a cold calibrated channel is required.

>

>

Describe the response of ILE system to a deviation of pressurizer
level from program value.

>

b

Discuss control room controls and indications associated with ILE.

Describe ail automatic functions, alarm and control, that occur when
pressurizer level deviates from program level, including setpoint
changes and level channelfailures.

Describe protection signals, trips, interlocks and permissives
associated with ILE including setpoints.

Describe the actions which must be taken to restore pressurizer
heater operation following a pressurizer low level heater cutoff.

Explain ILE system operation during startup, shutdown and normal
operation.

16

Given appropriate plant conditions, apply the limits and precautions
associated with the ILE system.

11

Given a set of specific plant conditions and access to reference
materials, determine the actions necessaryto comply with Tech
Specs/SLCs.

12

Given a set of specific plant conditions and required procedures,
apply the rules of usage and outstanding PPRBs to identify the
correct procedure flow path and necessary actions.

TIME: 2.0 HOURS

OP-CN-PS-ILE FOR TRAININGPURPOSES ONLY
Page 3of 24

REV. 20




—__DUKE POWER CATAWBA OPERATIONS TRAINING

d) Highlevel greater than or equal to 70% of
Level Span
e) Highlevelalert 1/3 92% of Level Span

B. Limits and Precautions -When any pressurizer water level channel is
removed from service the PRESSURIZER LEVEL CONTROL SELECT
switch should be set such that an alternate channel is used for control action.

2.6 System Operations
A. Unit Startup {OBJ. #9)

1. Before startup, the reactor coolant loops and pressurizer are filled
completely with water.

2. After venting is complete, the Reactor Coolant System is pressurized.

3.  When pressurizer temperature exceeds saturation temperature for
existing pressure, a steam bubble is formed while pressure is maintained
at the desired value (approx. 50 psig).

4. Pressurizerlevel is reduced manually until the no-load PZR level is
reached.

5. Level control may be switched to manual to maintainwater level during
heatup. Charging and letdown are controlled using additional controls
associated with the Chemical and Volume Control System. Referto
descriptions of this system for further operating information.

B. Normal Operation (OBJ. #9)

1. During normal operation, pressurizer level is maintained automatically
with the pressurizer level control system controlling NV-294 to maintain
level at programmed level.

C. Unit Shutdown (OBJ. #9)

I . Pressurizer heaters are de-energized and spray flow is manually
controlled to cool the pressurizer.

2. Charging flow will be controlled to raise PZR level to approximately 85%
level. Cooldown of PZR is accomplished with ND spray.

D. Abnormal Operation (OBJ. #12)
1. Electrical Faults
a) Controlling Channelfails high
1} Charging flow reduced to minimum rapidly
2) Backup heaters come on immediately.

3) Leveldrops steadily until low level reached (assuming no
operator action). NV-1A closes {(NV-2A remains open)

4) Letdown secures at less than 17% from Backup Channel

OP-CN-FS-ILE FOR TRAINING PURPOSES ONLY REV. 20
Page 150f 24



DUKE POWER CATAWBA OPERATIONS TRAINING
5) Heatersoff at less than 17%from Backup Channel
8) Levelwill beginto rise after L/D secures until high level trip
setpoint is reached. (Assuming no operator action)
7) Operator Action - Switch level control select to operable channel.
b) Controlling Channel fails low
1) Letdownisolation immediately
2) Heaters off immediately. NV2A closes (NVIA remains open)
3) Full Charging flow established rapidly
4) High leveltrip when setpoint is reached. (Assuming no operator
action)
5) Operator Action - Switch level control select to operable channel
c) Backup Controlling Channel fails high
1) No effect
2) Operator action - Switch level control select to operable channel
d) Backup Controlling Channel fails low

1) Letdown Isolation immediately. NV-1A closes (NV-2A remains
open)

2) Heaters off immediately
3) Levelincreasesslowiy
4) Charging flow will reduce to minimum

5) Levelwill beginto rise after LD secures until high leveltrip
setpointis reached. (Assuming no operator action)

6) Operator Action - Switch level control select to operable channel

e) Any channelfailed high if not selected

9)

h)

1) No Effect

Any channel failed low if not selected
1) Noeffect
Ta\,,g fail high

1) No effectat 100% power
2) Lessthan 200% power, level will rise steadily to 55% Pzr Ivi
3) Operator action - Defeat defective Tavg channel

Tavg fail low

1} No effect (auctioneered Hi is used by the circuitry)

OP-CN-FPS-ILE

FOR TRAINING PURPOSES ONLY REV. 20
Page 16 of 24



Bank Question: 508.7 Answer: D

I Pts Unit 2 is responding to a main steam line break inside containment. Given
the following events and conditions:

o containmentpressure is 0.1 psig
J The pressurizer is solid
ES-1.1 {Safety Injection Termination) has been implemented

Which one of the following statements correctly describes the status of the
ECCS systems upon successful completion of ES-1.1?

A. One NS pump running to provide containment pressure control
B. One ND pump running to provide adequate heat removal

C. One NI pump running to provide adequate inventory control

D One NV pump running to provide a normal charging lineup

Distracter Analysis:

A Incorrect: NS pumps are secured in ES-1.1, step 14

Plausible: If candidate does not know major actions of ES- .i
B Incorrect: ND pumps are secured in ES-1.1, step |

Plausible: If candidate does not know maior actions of ES- .1
C. incorrect: NI pumps are secured in ES-1.1, step 11

Plausible: If candidate does not know major actions of ES-1.1
D.

Correct:

Level: RO&SRO

WA: APE WEOT EK3.3 (3.8/4.0))
Lesson Plan Objective: EP2 Obj: 2,9
Source: Mod NRC Catawba 1999
Level of Knowledge: memory
References:

1. OP-CN-EP-EP2 page 9
2. ES-1.1pages 10-12

Ques_508. |.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

LP OBJECTIVES

lI{N[L{L|P

Objective S{L{PIP T

S|OIRI|S|R

o(oiQ

1 | State the Purpose of EP/1/A/5000/E-1 (Loss of Reactor or X[ XX
Secondary Coolant)

— State the Purpose of EP/1/A/5000/ES-1.1 (St Termination} X1 X|X
State the Purpose of EP/1/A/5000/ES-1.2 (Post LOCA Cooidown XXX
and Depressurization)

4 | State the Purpose of EP/1/A/5000/ES-1.3 (Transfer to Cold Leg XXX
Recirculation)

5| State the Purpose of EP/1/A/5000/ES-1.4 (Transfer to Hot Leg I x| xix
Recirculation)

6 | State the Purpose of EP/1/A/5000/ECA-1.1 (Loss of Emergency XX} X
Coolant Recirculationy 4 |

7 | State the Purpose of EP/1/A/5000/ECA-1.2 (LOCA Qutside XiX|X
Containment) : 7

8| Explain the Bases of the Major Actions of EP/1/A/5000/E-1 (Loss of | XiX|X
Reactor or Secondary Coolant)

———Y=t.. 9| Explain the Bases of the Major Actions of EP/1/A/5000/ES-1.1 (Si XIX|X
Termination)

10 | Explain the Bases of the Major Actions of EP/1/A/5000/ES-1.2 (Post X[ XX
LOCA Cooldown and Depressurization)

11 | Explain the Bases of the Major Actions of EP/1/A/S000/ES-1.3 XXX
(Transfer to Cold Leg Recirculation)

12 | Explain the Bases of the Major Actions of EP/1/A/5000/ES-1.4 X|X|X
(Transfer to Hot Leg Recirculation)

13 | Explain the Bases of the Major Actions of EP/1/A/5000/ECA-1.1 X|X|X
(Loss of Emergency Coolant Recirculation)

14 | Explainthe Bases of the Major Actions of EP/1/A/5000/ECA-1.2 XXX
(LOCA Outside Containment)

15 | Explain Enclosure 1 (Foldout Page) actions of EP/1/A/5000/E-1 X1 XX
(Loss of Reactor or Secondary Coolant)

OP-CN-EP-EP2 FOR TRAINING PURPOSES ONLY REV. 03

Page 3of 14




DUKE DWER CATAWBA OPERATIONS TRAINING

2. ES-11, (Si Termination) is entered from E-0, (Reactor Trip or Safety
Injection); E-1, (Loss of Reactor or Secondary Coolant); or FR-H.1,
(Responseto boss of Secondary Heat Sink), when the specified criteria
was satisfied. Followingthe termination of Sl and stabilization of the
plant, ES-1.1 is exited to a plant recovery procedure based on the
availability of the NC pumps and whether a plant cooldown is required.

B. Major Action Summary
1. Sequentially Reduce S| Flow

a) The appropriate criteria for reducing Sl flow should have been
satisfied prior to entry into ES-1.1. The operator will reset the St and
Containment Isolation Signals to allow him to manually operate the
safeguards components. One charging pump is stopped and NC
pressure is checked. If NC pressure decreases after the charging
pump is stopped then leak flow or NC system shrink is greater than
Siflow and transition is made to E-1, (Loss of Reactoror Secondary
Coolant) for further action and diagnosis. Stable or increasing NC
pressure indicates that one charging pump flow is adequate and
normal charging B aligned. Pressurizerlevel is controlled with
chargingflow. If Pressurizer level cannot be maintained, injection
flow is realigned and transition made to ES-1.2 (Post LOCA
Cooldown and Depressurization), If normal charging can maintain
Pressurizer bevel, then the operator checks NC pressure to
determine if he can stop the NI pumps. f NC pressure is stable or
increasingand greater than the shutoff head of the NI pumps, then
both pumps are stopped. If criteria for stopping the NI pumps cannot
be satisfied then transition is made to ES-1.2 for further action. If
both NI pumps can be stopped, then the operator will also stop the
ND pumps and continue in ES-1.1 to realign and control the plant.

2. Verify SI Flow Not Required

a) Atfter the SI pumps are stopped, the operator will verify that Sl flow is
no longer required by verifying NC subcooling and pressurizer level.
If NC subcooling is less than required, SI pumps are manually started
and a transition is made to E-1, (boss of Reactor or Secondary
Coolant). If Pressurizer levelis less than required, charging flow s
controlled to maintain level. Ifthis is not possible SI pumps are
manually started and a transition is madeto E-I.

3. Realignthe Plantto Pre-St Configuration

a) When the operator verifies that Sl flow B not required, the plant is
realigned into a pre-Sl configuration and pressurizer level, NC
pressure, and NC T-hots are stabilized.

4. Maintainthe Want in a Stable Condition

OP-CN-EP-EP2 FOR TRAINING PURPOSES ONLY REV. 03
Page 9 of 14



CNS SAFETY INJECTION TERMINATION PAGE NO.
EP/1/A/5000/ES-1.1 10 of 50

I Revisicn 17

ACTION/EXPECTED RESPONSE

10. Control charging as follows:

—— a. Control charging flow to maintain Pzr
level stable.

— b. Verify Pzr level - STABLE OR b. IF Pzrlevel s decreasing, THEN:
INCREASING.

1) Open the following valves:

e INI-gA (NV Pmp C/L Inj Isol)
— o 1NI-10B (NV Pmp C/L Inj Isol).

2) Close the following valves:

___ o 1NV-312A (Chrg Line Cont Isol)
___ e 1NV-314B (Chrg bine Cont Isol)

3) __ __ EP/M/A/S000/ES-1.2 (Post
LOCA Cooldown And
Depressurization),

11
a. Verify the following conditions are a. Perform the following:
satisfied:
— 1) __any S/G isfaulted, .. do not
—® NC pressure - STABLE OR continue until faulted S/G
INCREASING depressurization stops.
— o NC pressure- GREATER THAN — 2) __noS/G isfaulted — conditions
1620 PSIG. for stopping NI pumps cannot be
satisfied after faulted S/G
depressurization stops,
— EP/1M/AI5000/ES-1.2 (Post
LOCA Cooldown And
Depressurization).

— b. Stop NI pumps.

12.




CNS SAFETY INJECTION TERMINATION PAGE NO.

EFP/1/A/S000/ES-1.1 11 of 50
Revision 17

a. NC subcooling based on core exit T/Cs a. Performthe following:
- GREATER THAN O°F.

— 1) Manuallystart S/l pumps and align
valves as necessaryto restore NC

subcooling.
— 2) . EP/1/A/5000/E-1 (Loss Of
Reactor Or Secondary Coclant).
___ b. Pzrlevel - GREATER THAN 11% b. Performthe following:
(20% ACC).

— 1) Control charging flow to restore Pzr
level to greater than 11%

(20% ACC).

2) __ Pzrlevel cannot be maintained
greater than 11% (20% ACC),

— a) Manually start 8/ pumps and
align valves as necessary to

restore Pzr level.

— b) ___ _ EP/M/A/5000/E-1 (Loss
Of Reactor Or Secondary
Coolant).




CNS
EP/1/A/S000/ES-1.1

SAFETY INJECTICON TERMINATION

PAGE NO.
12 of 50
Revision 17

ACTION/EXPECTED RESPONSE

14.

— a. At leastone NS pump - GN.

b. Verify the following valves - OPEN:

—* 1FW-27A (NB Pump | A Suct From
FWST)

— « 1FW-55B (ND Pump 1B Suct From
FWST).

Containment pressure - LESS THAN
2.4 PSIG.

Verify operating NS pump(s) - HAVE
REMAINED RUNNING SINCE INITIAL
PHASE B SIGNAL.

Reset NS.

Stop NS pumps.

g. Close the following valves:

— 1N|S)—29A (NS Spray Hdr 1A Cont
Iso

e 1NS-32A (NS Spray Hdr 1A Cont
Isol)

¢ |[NS-158 (NS Spray Hdr 1B Cont
Isol)

— ® INS-12B (NS Spray Hdr 1B Cant
Isol).

a. Perform the following:

)

— an NS pump(s)
starts while in this arocedure, _
perform Step 14.

- 2) __ _ _Step 15.
b. Perform the following:

_1 containment pressure is less

than 1 PSIG, _ perform Steps
14.d through 14.9.

—2) . __ Stepls.

c. Perform the following:
N containment pressure is less
than 2.4 PSIG, perform

Step 14.

2) ___ Stepis

—— d. __ NS pump(s) has previously been
stopped, Step 15.




MCOYFED © Nec CarawBa 1999

Bank Question: 508 Answer: C

1 Pt(s)

Ques_508.doc

Which one of the following statements correctly describes the status of the
ECCS system upon successful completion of ES-1.1 (Safety Injection
Termination) following a steam line break if the ECCS system worked as

designed?

A one NI pump running

B. one ND pump running
C. one NV pump running
D. one NS pump running

Distracter Analysis:

A

&0

Incorrect: NI pumps are secured in ES-1.1, step | |

Plausible: If candidate does not know major actions of ES-1.1
Incorrect:ND pumps are secured in ES-1.1, step 12
Plausible: Ifcandidate does not know major actions of ES-1.1
Correctanswer

Incorrect: NS pumps are secured in ES-1.1, step 14
Plausible: if candidate does not know major actions of E§-1 .1



Bank Question: 507 Answer: B

| Pt(s)

Ques_507.doc

Unit 2 is responding to a LOCA into the Auxiliary Building in ECA-1.2
(LOCA Outside of Containment). Upon completion of BCA-1.2, NC system
pressure continues to decrease.

Which one of the following statements correctly describes the correct major
action to assure proper method of removing decay heat under these
conditions?

A. Transition back to E~1 (Less of Reactor or Secondary Coolant).

B. Transition to ECA-1.1 (Less of Emergency CoolantRecirculation).
C. Transitionto ES-1.2 (Post LOCA cooldown and Depressurization).

D. Transitionto ES-1.3 (Transitior to Cold Leg Recirc).

Distracter Analysis: This question does not require the candidate to
memorize procedure transitions. Instead, the candidate is expected to
logically assess conditions (LOCA into the AUX BLB that cannot be
isolated —pressurecontinues to decrease after completion of ECA-
1.2)and deduce that the containmentsump inventory is still being
lost. The only correct procedure would be ECA-1.1 to address this
problem. All other procedure transitions do not work.

A. Incorrect: Not the correct procedural transition if the NC system
pressure continues to decrease (ie leak path not isolated).
Plausible: 'phisIS the correctprocedure if the NC system pressure
was stable a increasing.

B. Correct: continuing loss of inventory means that there may be
insufficient water in containment for recirculation cooling

C. Incorrect: Transition to ES-1.2 not allowed, as the leak is not
isolated.
Plausible: The name of the procedure is appropriate for the situation.

D. Incorrect: Transition to ES-1.3 not in accordance with the major

action steps.

Plausible: Although many actions are the same, it is not the correct
procedure.

Level: RO&SRO

KA: WE4 EA2.1 (3.4/4.3)

Lesson Plan Objective: EP2 Obj: 6, 13



Source: Bank

Level of knowledge: comprehension
References:

1. OP-CN-EP-EP2 page 12
2.ECA-1.2page6

Ques_507.doc
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DUKE POWER CATAWBA OPERATIONS TRAINING
LP OBJECTIVES
FIN|JL|L|P
Objective S|ILIP|PIT
S|O|R|S|R
0/0/|Q
1 | State the Purpose of EP/1/A/5000/E-1 (Loss of Reactor or XiX]X
Secondary Coolant) _
State the Purpose of EP/1/A/5000/ES-1.1 (S| Termination) X|X|X
State the Purpose of EP/1/A/5000/ES-1.2 (Post LOCA Cooldown x| x]x
and Depressurizaton) b4
4 | State the Purpose of EP/1/A/5000/ES-1.3 (Transfer to Cold Leg X1 XiX
Recirculation) o
5 | State the Purpose of EP/1/A/5000/ES-1.4 (Transfer to Hot Leg ] I xix|x
Recirculationy 1
6 | State the Purpose of EP/1/A/5000/ECA-1.1 (Loss of Emergency X[ XX
Coolant Recirculation) :
7 | State the Purpose of EP/1/A/5000/ECA-1.2 (LOCA Outside XXX
Containment) e
8 | Explain the Bases of the Major Actions of EP/1/A/5000/E-1 {(Loss of | XXX
Reactor or Secondary Coolant) |
9 | Explain the Bases of the Major Actions of EP/1/A/5000/ES-1.1 (S X[ X]|X
Terminatior)
10 | Explain the Bases of the Major Actions of EP/1/A/5000/£5-1.2 (Post I X[ XX
LOCA Cooldown and Depressurizaton) )
11 | Explain the Bases of the Major Actions of EP/1/A/5000/ES-1.3 X[ XX
(Transfer to Cold Leg Recirculation)
12 | Explain the Bases of the Major Actions of EP/1/A/5000/ES5-1.4 XXX
(Transfer to Hot Leg Recirculation)
13 | Explain the Bases of the Major Actions of EP/1/A/5000/ECA-1.1 XXX
(Loss of Emergency Coolant Recirculation)
14 | Explain the Bases of the Major Actions of EP/1/A/5000/ECA-1.2 XXX
(LOCA Outside Containment) -
15 | Explain Enclosure 1 {Foldout Page) actions of EP/1/A/6000/E-1 X[ X[X
(Loss of Reactor or Secondary Coolant)
OP-CN-EP-EP2 FOR TRAINING PURPOSES ONLY REV. 03

Page 3 of 14




DUKE POWER CATAWBA OPERATIONS TRAINING

A. Overview

1. Purpose: This procedure provides actions for transferring the safety

injection system from the cold leg recirculation made to the hot leg
recirculation mode.

ES-1.4is entered from E-1 (Loss of Reactor or Secondary Coolant)
where the plant specific time for transferringto hot leg recirculation is
reached. Inthis case a break in the NC system has occurred which is
large enough to reduce the NC pressure to less than the shutoff head of
the ND pumps. After the transfer has been completed the operator
should returnto E-I.

B. Major Action Summary

1.

Align St Flowpath for Hot Leg Recirculation

a) Hot Leg recirculation is implemented to terminate boiling inthe core
and to prevent boron precipitation in the core.

C. Usethe “Enhanced Background Document® for detailed step description.

2.6 EP/1/A/S000/ECA-1.1 (Loss of Emergency Coolant Recirculation)
A. Overview

1.

Sp—

Purpose: This procedure provides actions when emergency coolant
recirculation capability is lost. This B defined as the inability to inject from
the sump Fo the NC system using an ND pump.

ECA-1.1 can be entered from E-I1, (boss of Reactor or Secondary
Coolant), when cold leg recirculationcannot be verified to be available.
Entry is made from ES-1.3, (Transfer to Cold beg Recirculation), when at
least one flowpath from the sump cannot be established or maintained.
Also entry can be made from ECA-1.2, (LOCA Outside Containment)
when a LOCA cutside containment cannot be isolated. {f recirculationis
restored at any time, the operator should returnto the procedure and step
in effect. If recirculation is not restored upon procedure completion the
plant staff is consulted.

B. Major Action Summary

1.

2.

Continue attempts to Restore Emergency Coolant Recirculation.

a) The operator is to try to restore the equipment needed for
recirculationin order to avoid performing any extreme recovery
actions. These actions will be continued throughout the procedure.

increase/Conserve FWST Level

a) Makeup is added to the FWST and FWST outflow is minimized by
stopping any unnecessary containment spray pumps and decreasing
S| pump flowrate.

3. DepressurizeSGs to Cooldown and Depressurize the NC System

OP-CN-EP-EP2 FOR TRAINING PURPOSES ONLY REV. 03

Page 12 of 14



CNS
EP/1/A/5000/ECA-1.2

LOCA OUTSIDE CONTAINMENT

PAGE NO.
Bof6
Revision 2

I ACTION/EXPECTED RESPONSE E

2. (Continued)

¢. Isolate Nt headerto cold legs as
follows:

1) Verify following NI pump miniflow
valves - OPEN:

— ¢ 1NI-115A (NI Pump 1A Miniflow
Isol)

— ¢ 1INi-144A (NI Pump 1B Miniflow
Isol}

— * 1NI-147B (NI Pump MiniflowHds
To FWST Isol).

— 2} Place the "PWR DISCON FOR
IN§-162A" in "ENABLE.

— 3) Close 1Ni-182A (NI To C-Legs|nj
Hdr Isol).

— 4) Verify NC pressure - INCREASING.

3. Verify leak pathis isolated as follows:

i

4 ___a. NCpressure- INCREASING.

— b. Initiate actions as required to complete

leak isolation.

__¢. GO TO EP/1/A/5000/E-1 (Loss Of
Reactor Or Secondary Coolant).

m
ju

RESPONSE NOT OBTAINED ’

— 1) Stop NI pumps.

4) Perform the following:
— a) Open TNI-162A.

— b) Placethe "PWR DISCON FOR
INI-162A" in "DISCON".

—— C) IE the NI pumps were stopped,
THEN start N pumps.

GO TO EP/1/A/5000/ECA-1.1 (Loss
Of Emergency Coolant Recirculation).




Bank Question: 501 Answer: D

1Py(s)

Ques_501i.doc

Unit 2 was operatingat 100%power when a terrorist attack in the control
room caused the operatorsto rapidly evacuate to the Auxiliary Shutdown
Panel. The operatorswere not able to perform AP/17 (Loss of Control
Room) actions prior to evacuation at 0200.

The terrorists tripped the turbine but did not operate any other controls.
There are no other local operator actions taken. Given the following steam
generator narrow range levels:

0200 0202 0204 0206 0208
2AS/GNR  65% 37% 22% 15% 25%
2B S/GNR  64% 38% 23% 18% 26%
2C8S/GNR  63% 39% 25% 16% 24%
2D S/IGNR  65% 38% 26% 20% 27%

Which one o the following statements describes the comg e list of
running feedwater pumps when the operators first arrive at the ASP at
0210 to take local control of the plant?

A. Both motor driven CA pumps

B. Both motor driven CA pumps and the turbine driven CA
pump

C. Both motor driven CA pumps and both CF pumps (at
minimum speed)

D. Both motor driven CA pumps, the turbine driven CA pump
and both CF pumps (at minimum speed)

Distracter Analysis: The lo-lo setpoint for SGWL is 17%. This causes:
e Reactortrip - on 1of 4 8/Gs in 2 of 4 channels
¢ MD CA pumps auto-start- on 1 of 4 S/Gs in 2 of 4 channels
¢ TD CA pump auto-start—on 2 of 4 5/Gs in 2 of 4 channels

A. Incorrect: CF pumps will not trip — this is done by a local operator
action in AP-17, TD CA pump auto-starts.
Plausible: MD CA pumps will start when S/G levels< 17% on
N4 8/Gs

B. Incorrect: The CF pumps wili continue to run until tripped by
local operator action in AP-17
Plausible: The MD and TD CA pumps auto start

C. Incorrect: The TD CA pump will auto start.



Ques_501.doc

Plausible: The MD CA pumps auto start and the CF pumps remain
running

Correct answer:

Level: RO&SRO

KA: APE 068 AA1.12 (4.4/4.4)

Lesson Plan Objective: CP-RSS Ob;j: 4

Source: Bank

Level of Knowledge: Analysis

References:

I. OP-CN-CP-RSSpage 9, 16-21

2. OP-CN-IC-IFEpage 23
3. OP-CN-CF-CApage 9



DUKE POWER

CATAWBA OPERATIONS TRAINING

Objective

O r Z

(o T B + I o

O W v

o I I S«

State the following associated with the general design criteria for the
Auxiliary Shutdown Complex.

¢  Operational Modes required to Maintain and Achieve

e Requirements for permanent and temporary instrumentation

Describe the Auxiliary Shutdown complex design criteria including the
definition of the Aux. S/B complex.

Listthe system control panels that are considered partof the Auxiliary
Shutdown Complex.

State the general plant functions that can be controlled at the Aux S/D
panels and list the controls available to accomplish these functions.

Describe the sources of AC and BC power required to satisfy Auxiliary
Shutdown Complex design criteria.

State the capabilities lost and the alternatives available following a plant
fire that affects B train components on the Auxiliaw Shutdown Complex.

List the two Control Room conditions that result in an evacuation of the
Control Room.

List the remote storage locations for each of the following enclosures of
AP/1/A/5500/17 {Loss of Control Room) and the general actions taken for
each:

Turbine Bldg Operator Actions
o Auxiliary Bldg Operator Actions
e HVAC Actions

Describe all control manipulations performedfrom areas throughout the
plant during a control room evacuation event, per AP/1/A/5500/17

e Describe what the operator must do upon arrival at the Auxiliary
S/D panels A, B and the CAPT panel

¢ Listthe automatic actions which occur when the Aux S/0 Panels
are taken to local

State the control signals and partial controi signals that are
blocked when the Aux S/D panels are taken to local

1

!

OP-CN-CP-RSS FOR TRAINING PURPOSES ONLY REV. 16
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DUKE POWER CATAWBA OPERATIONS TRAINING

D. Additional controls on Auxiliary Shutdown Panels that provide the capability to
go to Cold Shutdown. {(Obj. #4)

1. Residual Heat Removal Pumps and Valves
2. Component Cooling Pumps and Valves
3. Nuclear Service Water Pumps
E. Additional controls of the Auxiliary Shutdown Complex (Obj. #4)

1. VCNC Local Panels - HVAC Control Panels 1A and 18 located behind
control room Elv. 594 Auxiliary Building.

a) Auxiliary Building Ventilation Controls (VA)

b) Control Room Ventilation Controls (VC) YC also in general area.

2. D/G panels A & B and associated ventilation system (Controls for DIG to
provide essential power).

3. Vllocal panels located in Service Building basement (Used to start and
control instrument air compressors for vital valves).

2.4 Controls and Indicationsof the Aux Shutdown Complex (Obj. #4)
A. ASP A & B Controls and Indications available
CA controls and indications.

—

Boric Acid control and indications.
NV control

ND control

KC and RN control and indications.
Pzr indications.

CLA indication

Sequencer reset

© © N o b~

. Transfer switch
10. SR indication
B. CAPT Panel Controls and indications available
1. Each SIG indications - (W/R bevel, SM press, CA flow)

2. Each8/G CA manual loader.
3. RNvalvesto CA pump suctions
4. S/G.PORVs
5. CAPT speed and start/stop control
OP-CN-CP-RSS FOR TRAINING PURPOSES ONLY REV. 16
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_DUKE POWER CAT, WBA OPERATIONS TRAINING

Auxiliary Shutdown Panel A
Instrumentation And Controls Available For Hot Shutdown

INDICATORS:

Steam Generator A bevel

Steam Generator B Level

Steam Generator A Pressure

Steam Generator B Pressure

Auxiliary Feedwater Flow to Steam Generator A

Auxiliary Feedwater Flow to Steam Generator B

Auxiliary Feedwater Condensate Storage Tank Level Low
Condenser Hotwell Level Low

Upper Surge Tank bevel Low

Auxiliary Feedwater Pumps Train A boss of Normal Suction
Nuclear Service Water System Flow

Component Cooling Water System Flow

Charging Line Flow

Letdown Flow

Pressurizer Level

Pressurizer Pressure

Reactor Coolant Cold Leg Temperature & Hot Leg Temperature
Seal Injection Flow

Volume Control Tank Level

Boric Acid Flow

Boric Acid Tank bevel

LOCA Sequencer Activated Status Light

B/O Sequencer Activated Status Light

Diesel Generator A Status bight

Auxiliary Shutdown Panel Relay Status

NCSWR Press (Loop B)

SR Count Rate

Low Press Mode

OP-CN-CP-RSS FOR TRAINING PURPOSES ONLY REV. 16
Page 16 of 21



DUKE POWER CATAWBA OPERATIONS TRAINING

Cold Leg Accumulator Discharge Isolation Valves

CONTROLS:

Auxiliary Shutdown Panel A Transfer Switch

Auxiliary Feedwater Motor A Start/Stop

Auxiliary Feedwater Pump A Normal Suction Valve CA11A

Auxiliary Feedwater Pump A RN Suction Valve CAI5A

Nuclear Service Water Supply Valve RN250A

Auxiliary Feedwater Pump A Discharge to Steam Generator A Isolation Valve CA62A
Normal Charging Flow Isolation Valve NV-39A

Auxiliary Feedwater Pump A Discharge to Steam Generator B IsolationValve CAS8A
Auxiliary Feedwater Pump A Auxiliary Feedwaterto SG A Valve Position Selector
Station (CAG0)

Auxiliary Feedwater Pump A Auxiliary Feedwaterto SG B Valve Position Selector
Station (CA56)

Nuclear Service Water Pump A

Component Cooling Water Pump Al

Component Cooling Water Pump A2

Boric Acid Transfer Pump A

Centrifugal Charging Pump A

Component Cooling System Valves - KC1A, KC3A, KC50A, KC230A, KCC37A, KC56A

Chemical & Volume Control System Valves - NV-1A, NV-2A, NV-13A, NV-378,NV-
T1A, NV-186A, NV-172A, NV-238A, NV-148, NV-309, NV-294

PZR PORV's - NC-33A, NC-34A

PZR Heaters

Sequencer Reset

Residual Heat Removal System Valves - ND-2A, ND-37A
Residual Heat Removal Pump A

OP-CN-CP-RSS FOR TRAININGPURPOSES ONLY REV. 16
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DUKE POWER CATAWBA OPERATIONS TRAINING

Auxiliary Shutdown Panel B
Instrumentation And Controls Available For Hot Shutdown
INDICATORS:
Steam Generator C bevel
Steam Generator 2 bevel
Steam Generator C Pressure
Steam Generator D Pressure
Auxiliary Feedwater Flowto Steam Generator C
Auxiliary Feedwater Flowto Steam Generator
Auxiliary Feedwater Condensate Storage Tank Level Low
Condenser Hotwell Level Low
Upper Surge Tank Level bow
Auxiliary Feedwater Pumps Train B Loss of Normal Suction
Pressurizer Level
Pressurizer Pressure
Reactor Coolant Cold beg Temperature & Hot Leg Temperature
Nuclear Service Water System Flow
Component Cooling Water System Flow
Charging Line Flow
Seal Injection Flow
Volume Control Tank bevel
Boric Acid Flow
Boric Acid Tank Level
LOCA Sequencer Activated Status bight
B/O Sequencer Activated Status Light
Diesel Generator B Status bight
Auxiliary Shutdown Panel Relay Status
NCSWR Press (Loop C)
SR Count Rate
Low Press Mode
Cold Leg Accumulator Discharge Isolation Valves

OP-CN-CP-RSS FOR TRAININGPURPOSES ONLY REV. 16
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DUKE POWER CATAWBA OPERATIONS TRAINING

CONTROLS:

Auxiliary Shutdown Panel B Transfer Switch

Auxiliary Feedwater Motor B Start/Stop

Auxiliary Feedwater Pump B Normal Suction Valve CA98

Auxiliary Feedwater Pump B RN Suction Valve CA18B

Nuclear Service Water Supply Valve RN310B

Auxiliary Feedwater Pump B Dischargeto Steam Generator C IsolationValve CA468
Auxiliary Feedwater Pump B Discharge to Steam Generator D Isolation Valve CA42B
Auxiliary Charging Flow isolation valve NV-32B

Auxiliary Feedwater Pump B Auxiliary Feedwaterto SG C Valve Position Selector
Station (CA44}

Auxiliary Feedwater Pump B Auxiliary Feedwaterto SG D Valve Position Selector
Station {CA40)

CA Sys. VLV Ctl Trn B Reset

Nuclear Service Water Pump B

Component Cooling Water Pump B1

Component Cooling Water Pump 82

Boric Acid Transfer Pump B

Centrifugal Charging Pump B

Component Cooling System Valves - KC2B, KC18B, KC53B, KC228B, KCC408B,
KC815

Chemical & Volume Control Systems Valves -NV122B, NV123B, NV124B,NV125B,
NV236B, NV309

PORV's - NC31B, NC32B8, NC35B, NC36B

Pressurizer Heaters

Sequencer Reset

Residual Heat Removal System Valves - NC-1B, ND-36B
Residual Heat Removal Pump B

QP-CN-CP-RSS FOR TRAININGPURPOSES ONLY REV. {6
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DUKE POWER CATAWBA OPERATIONS TRAINING

AUXILIARY FEEDWATER PUMP TURBINE CONTROL PANEL
INSTRUMENTATIONAND CONTROLS
AVAILABLE FOR HOT SHUTDOWN

Indicators:

Steam Generator A bevel

Steam Generator B Level

Steam Generator C Level

Steam Generator D bevel

Steam Generator A Pressure

Steam Generator B Pressure

Steam Generator C Pressure

Steam GeneratorD Pressure

Auxiliary Feedwater Flowto Steam Generator A
Auxiliary Feedwater Flowto Steam Generator B
Auxiliary Feedwater Flowtc Steam Generator C
Auxiliary Feedwater Flowto Steam Generator D
Steam Supply Pressto CA Pump Turbine
Auxiliary Feedwater Pump Turbine Speed

Indicating Lights:

Steam Supply Valve SA2 Open-Close

Steam Supply Valve SA5 Open-Close

Condenser Hotwell bevel

Upper Surge Tank bevel

Auxiliary Feedwater Condensate Storage Tank level
Auxiliary Feedwater Pumps boss of Normal Suction

OP-CN-CP-RS$S FOR TRAINING PURPOSES ONLY REV. 16
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DUKE POWER CATAWBA OPERATIONS TRAINING

Controls:

Auxiliary Feedwater Turbine Driven Pump Steam Brain Isolation TE33A

Auxiliary Feedwater Turbine Driven Pump Discharge to SG A Isolation Valve CAG6B
Aucxiliary Feedwater Turbine Driven pump Discharge to SG B Isolation Valve CAS4B
Auxiliary Feedwater Turbine Driven Pump Dischargeto SG C Isolation Valve CAS0A
Auxiliary Feedwater Turbine Driven Pump Dischargeto SG D [solationValve CA38A
Auxiliary Feedwater Turbine Driven Pump Normal Suction Valve CA7A

Nuclear Service Water Supply Valve CA1 16A

Nuclear Service Water Supply Valve CA858

Auxiliary Feedwater Pump Turbine Start/Stop

Auxiliary Feedwater Pumps Suction From Hotwell Isolation Valve CAZ2

Auxiliary Feedwater Pumps Suction From Upper Surge Tank IsolationValve CA4

Auxiliary Feedwater Pumps Suction From CA Condensate Storage Tank Isolation
Valve CA6

Steam Generator A Power Operated Relief Valve SV19

Steam Generator B Power Operated ReliefValve SV13

Steam Generator C Power Operated ReliefValve SV7

Steam Generator D Power Operated Relief Valve SV1

Steam Generators Power Operated Relief Valves Transfer Switch (Unit 1 Only}

Train A Auxiliary Feedwater Pumps Discharge Valves Auto-Start Alignment Reset
Switches

Train A Ctrl. Xfer SW
Train B Ctrl. Xfer SW

OP-CN-CP-RSS FOR TRAINING PURPOSES ONLY REV. 16
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DUKE POWER CATAWBA OPERATIONS TRAINING

3) A settingless than 0% sets "B" CFPT to assume more load than “A".

2.16 CFPT Responseto Reactor/CFPT Trip (Obj.#16)
A. Reactor Trip

1.

Each CFPT that is in Auto will Runback to 50% (2975 RPM} and have each
Slave M/A Station selected to Manual. Both Train A and Train B Reactor Trip
signals (P-4A and P-45) are required to initiate this runback™.

Ifthat CFPT was in Manualwhen the trip occurred it will still Runback ta 2975
RPM.

The operator may operate the CFPT inthe Decrease direction only. Speed may
be increased, but no higherthan 2975 RPM.

In order to regain control of the CF pumps, one of two things must be done.

a) Closethe Reactor Trip Breakers (to dear P4).
b) Select BYPASS on the Reactor Trip Bypass key operated switch.

When the breakers are closed, the Runbackis armed. Ifthe CFPT Speed is
very close to 2975 RPM at the time the Reactor Trip occurs, the Runback need
not be accomplishedfor obvious reasons but the M/A Station will still be
switched to Manual and operator control still lost.

B. CFPT Trip

1.

When the CFPT trips, the following occur:
a) Slaveisforcedto Manual.

b) Speed Demand runs back to ZERO.

When the trip condition clears, the CFPT can be started only after the operator
ensures slave demand is at zero prior to raising speed.

If speed still cannot be increased after reducingthe slave demand to zero,
transfer of CFPT speed control to the local panel may be required to reset
SGWLC (Referto OP/1(2)/A/6250/001, Enc. 4.3 - Feedwater Pump Startup).

2.17 Unit Differences Summary (Obj. #17)

A

B.

C.
D.

Steam Generator Level Ramp Programs
Feedwater Pump Speed Control DP Programs
Unit 2 SGWLC Runback Circuit
Nozzle Swap Logic and Permissives
2.18 Technical Specifications {Ob}. #18)
A. Technical Specification 3.3.1 (Reactor Trip System Instrumentation)
1. Steam Generator LO-LO bevel

' P-4A and P-48 are required to ensure on-line reactor trip breaker testing cannot potentially cause an inadvertant
CFPT runback to 50% speed.

OP-CN-CF-IFE

FOR TRAINING PURPOSES ONLY REV. 29
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DUKE POWER CATAWBA OPERATIONS TRAINING

b) Each of the suction reliefs has a lift setpoint of 150 psig and a capacity
of 30 gpm.

c) Discharge of each suction relief valve is to the associated pumps
sump.
2.2 Operation
A. Automatic Operation{Obj# 4)
1. Start Signals: Motor Driven Pumps 1(2) A& B
a) Safety Injection: Train Related; Sequencer Activated (Load Group 8)
b) Blackout: Train Related; Sequencer Activated (Load Group 8)

c) Two of four S/G narrow range level channels in one of four 8/G LO LO
LEVEL (2 of 4 L.S./1 of 4 S/G) (Unit1: 11%; Unit2: 37%): starts both

CA Pumps.

d) Lossd Both Feed Pumps{2/3 LOW FPT Control Oil Pressure (less
than 75 psi): starts both CA Pumps.

e) AMSAC: Starts both CA Pumps.

1) Loss of CFfeed path AMSAC: This system is functioning when
Turbine Impulse Pressure is greater than 40% Turbine Load and
remains active for TWQO (2) minutes after Turbine Load decreases

to less than 40%.

(@  3/4 CF Containment Isolation Valves closed (UNIT 1
ONLY)

(b)  3/4 Main Feed Regulating Valves less than 25% open with
associated Bypass less than 50% open. After 30 Seconds
of this condition AMSAC causes Both Trains of CA to Start.

2) boss of Both Feed Pumps.

2. Start Signals: Turbine Driven CA Pump# 1 & 2
a) Blackout on either 4160 Essential Bus; Sequencer activated
1) Ona concurrent B/O and SI, the TDCAP will NOT start.

2) Ifan Slis receivedwithin 8.5 sec of a B/O, the TDCAP will NOT
start.

3) Ifan Slsignalis received and clears but the Sl is not reset and
then a B/Q is received, the TDCAP will not Start.

4) All B/O initiated TDCAP starts WILL be delayed by 8.5 sec for the
Sequencer B/O logic to run.

5) IfaB/C occurs and a subsequent Sl occurs greater than 8.5 secs
after the B/O, the TDCAP will autostart on the B/C and wiil
continueto run at the time of the Sl whether the “on/off’ switch is
in the “on” or “ow" position until the CA Sys is Reset.

OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43
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Bank Question: 489.7 Answer: A

1Pt{s}

Ques_489.1.doc

Unit 1was operatingat 100%power followinga refueling shutdown. Unit 2
was shutdown in mode 6. It was discovered khat a spent fuel element from
the unit 1 refueling had been incorrectly stored in a filler location in the spent
fuei pool. The element had exceeded the burnup (GWD/MTU) requirements
to qualify for storage in a filler location.

Which one of the following statements describes the correct action(s)
required by Tech Specsto preserve spent fuel pool shutdown margin?

A.

Immediately initiate action to move the non-complying fuel
assemblyto an unrestricted storage location.

Immediately initiate actions to move the non-complying fuel
assemblyto a restricted storage location and to shutdown Unit 1
Within 1 hour.

Initiate action to move the non-complying fuel assemblyto a
restricted storage location within one hour.

Initiate actions to move the uon-complying fuel assembly to an
unrestricted storage location and to shutdown Unit 1within 1
hour.

Distracter Analysis: Restricted locations in the spent fuel pool will store

o

spent fuel elements that have lower burnout. Elements that have
higher burnout must be stored in unrestricted areas.

Correct answer:

Incorrect: - moving the spent fuet element to a restricted location
would violate Tech Spec 3.7.16. Tech Spec 3.0.3 does not apply — no
need to shutdown unit 1.

Plausible: - If the candidate does not know the difference between
restricted and unrestricted locationsand thinks that Tech Spec 3.0.3
applies to this condition.

Incorrect: - must initiate action immediately — not qualified for
storage in a restricted location.

Plausible: - 1 hour LCQs for important Tech Specs are common - a
“restricted” area may imply more reactive elements should he stored
there.

Incorrect: - must initiate action immediately- Tech Spec 3.0.3 does

not apply.



Ques_489.1.doc

Plausible: - 1 hour LCQs for important Tech Specs are common
Tech Spec 3.0.3 requires initiatingaction to shutdown the unit within
! hour.

Level: RO&SRO

K A SYS 033K2.01 (3.0/3.5)

Lesson Plan Objective: KF Qbj: 19, 22

Source: Mod McGuire NRC 1999

Level of knowledge: comprehension

References:

1. OP-CN-FH-KF page 13
2. Tech Spec3.7.16



DUKE POWER

CATAWBA OPERATIONS TRAINING

Objective

21

Describe the automatic actions associated with the Spent Fue! Pool
Building Refueling Bridge Monitors (1EMF-15 and 2EMF-4)

10 & 9 r

X[ p xn -4 w©

22

State from memory ali Technical Specification actions for the applicable
systems, subsystems, and components which require remedial action to
be taken in less than one hour

OP-CN-FH-KF FOR TRAINING PURPOSES ONLY
Page 5of 19

REV. 27




£ POWER \TAWB, OPERATIONS TRAINING

Objective

State the purpose(s) of the KF Systern

Given a drawing d the KF System, designate the major components and
trace the system flowpaths for different modes of operation

X|>®X|10 23 ©°or

XIXiOo w9 r

Given appropriate plant conditions, apply the Limitsand Precautions
associated with OP/1/A/6200/005.

x

=

Describe the function and operation of KF local controls

>

State the type of power supplies to the KF Pumps

>

x

State normal cooling water supply and cooling and purification loop flow
rates

>

Describe methods used to adjust spent fuei cooling and purification flow
rates

Pt

x

Describe why it is important to control purification loop flow

State the normal skimmer loop fiow rate

10

Describe methods used to contral KF skimmer loop flow

11

Describe KF System interconnections with other systems

12

Describe paraliei cooling loop operation

13

State KC pump flow limitations when shifting spent fuet cooling loops per
ioperating procedures

X X |Ixix|xix

XX || XXX

14

IDescribe typical parameter values during normal operations

>

>
=

p

15

IDescribe system/operator action during abnormal conditions per
AP/1/AI5500/26 (boss of Refueling Canal or Spent Fuel Pool bevel)

Pt

x

x

X

16

List the trips and interlocks associated with the KF System

17

‘State the volume/level relationship of the spent fuel pool

18

|Describe draining the spent fuel poolto the FWST or RHT per the
operating orocedure

19

(Given a set of specific plant conditions and access to reference materials, ;'

determine the actions necessaryto comply with Technical Specifications
iand Selected Licensee Commitments

20

State the system designator and nomenclature for major compaonents

OP-CN-FH-KF FOR TRAINING PURPOSES ONLY REV. 27
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DUKE POWER CATAWBA OPERATIONS TRAINING

E.

2. Flow~ 100 gprn

Cooling Loop

1. Flow-2300 gpm

Purification Loop

1. Flow- throttled to less than or equal to 265 gpm
KC Flow - 3000 gprn

2.3 Limits and Precautions (Qbj. #3)

A

Review current Limits and Precautions per OF/1/A/6200/005 (Spent Fuel
Cooling System)

2.4 Technical Specificationsand Selected Licensee Commitments{QObj. #19 and 22)

A.

B.

C.

B.
E.
F.

3.7.14 (Spent Fuel Pool Water Level) (Requires that remediai action be taken
"IMMEDIATELY")

3.7.15 (Spent Fuel Pool Boron Concentration) (Requires that remedial action
be taken "IMMEDIATELY")

3.7.16 (Spent Fuel Assembly Storage) (Requires that remedial action be taken
"IMMEDIATELY")

SLC 16.7-9 (Standby Shutdown System)
SLC 16.7-10 (Radiation Monitoringfor Plant Operations)
SLC 16.9-21 (Refueling Operations-Storage Pool Water Level)

2.5 Pump Power Supplies (Obj. #5)

A. Fuel poolcooling pumpA  Safety Related4160V Essential Buss ETA
B. FuelpoolcoolingpumpB  Safety Related4160V Essential Buss ETB
C. Fuel pool skimmer pump Non- Safety related Unit 608V Motor Control
Center MXK
5. Fuel Transfer Canal Air Driven Unwatering Pump (V1)
2.6 Setpoints
A. Alarms
1. Temperature
a) 145°F (KC} at the outlet of KF pump motor cooler.
b) 125°F high temp spent fuel pool.
2. Flow
a) 2600/2160 gpm KF HX highflow flow (KF)
b) 3150/500 gpm below setpoint of controller KF HX high/low flow {KC}
OP-CN-FH-KF FOR TRAINING PURPOSES ONLY REV. 27
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Spent Fuel Assembly Storage
3.7.16

3.9 PLANT SYSTEMS

3.7.16 Spent Fuel Assembly Storage

LCO 3.7.16

APPLICABILITY:

The combination of initial enrichment and burnup of each new or spent fuel
assembly stored in the spent fuel pool storage racks shall be within the
following configurations:

a. Unrestricted storage of fuel meeting the criteria of Table 3.7.16-1; or

b. Restricted storage in accordance with Figure 3.7.16-1, of fuel which
does not meet the criteria of Table 3.7.16-1.

Whenever any fuel assembly is stored in the spent fuel pool.

ACTIONS
CONDITION REQUIREDACTION COMPLETIONTIME
A Requirements of the A NOTE
LCO not met. LCO 3.0.3 is not

applicable.

initiate action to move the Immediately
noncomplying fuel
assembly to the correct
location.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify by administrative means the initial enrichment and | Prior to storing the
burnup of the fuel assembly is in accordance with the fuel assembly in
specified configurations. the spent fuel pool

Catawba Units 1 and 2 3.7.16-1 Amendment Nos. 173/165



Spent Fuel Assembly Storage
3.7.16

Table 3.7.16-1

Minimum Quialifying Burnup Versus !nitiai Enrichmentfor Unrestricted Storage

initial Nominal Enrichment Assembly Burnup
(Weight% U-235) (GWD/MTUY)
4.05 (or less) 0
4.50 2.73
5.00 5.67
10

v 4]

)]
- —t—— —— —— ——

UNRESTRICTED -
STORAGE e
4 ........... o
2] """ RESTRICTED
: T STORAGE
o
4.00 4.25 4.50 4.75 5.00

Initial Nominal Enrichment (Weight% U-2.

NOTES:

Fuelwhich differs from those designs used to determine the requirements of Tabie 3.7.16-1
may be qualified for Unrestricted storage by means of an analysis using NRC approved
methodology to assure that k. is less than or equal to 0.95. Likewise, previously unanalyzed
fuel up to a nominal 5.0 weight% U-235 may be qualified for Restrictedstorage by means of an
analysis using NRC approved methodologyto assure that k. is less than or equal to 0.95.

Catawba Units 1 and 2 3.7.16-2 Amendment Nos. 173/165



Spent Fuel Assembly Storage

3.7.16
Table 3.7.16-2
Minimum Qualifying Burnup Versus Initial Enrichmentfor Filler Assemblies
Initial Nominal Enrichment Assembly Burnup
{(Weight% U-235) (GWD/MTU)
1.90(or less) 0

2.00 16.83

2.50 26.05

3.00 H.11

3.50 43.4%

4.00 51.99

4.4% 6Q.00
70 - UNACCEPTABLE

For Use As Filler Assembly
60~ - T
>0 ACCEPTABLE T
40 For Use As Filler Assembly e
30 P
20 P UNACCEPTABLE
! For Use As Filler Assembly
10 d
!
oF
1.50 2.00 2.50 3.00 4.50 4.00 4.50

Initial Nominal Enrichment (Weight% U-2.

NOTES:

Fuelwhich differs from those designs used to determine the requirements of Table 3.7.16-2
may be qualified for use as a Filler Assembly by means of an analysis using NRC approved

methodology to assure that ke is less than or equal to 0.95.

Catawba Units 1 and 2 3.7.18-3

Amendment Nos. 173/165



RESTRICTED
FUEL

RESTRICTED

Spent Fuel Assembly Storage
3.7.16

RESTRICTED
FUEL

RESTRICTED

RESTRICTED
FUEL

RESTRICTED
FUEL

Restricted Fuel:

Filler Location:

Boundary Condition:

RESTRICTED
FUEL

Fuel defined for Restricted Storage in Table 3.7.46-1. (Fuel defined for
Unrestricted Storage in Table 3.7.16-1, or non-fuel components, or an
empty location may be placed in restrictedfuel locations as needed)

Either fuel which meets the minimum burnup requirements of Table
3.7.16-2, or an empty cell.

Any row bounded by an Unrestricted Storage Area shall contain a
combination of restricted fuel assemblies and filler locations arranged
such that no restricted fuel assemblies are adjacent to each other.
Example: Inthe figure above, row 1 or column 1 can not be adjacentto
an Unrestricted Storage Area, but row 4 or column 4 can be.

Figure 3.7.16-1

Required 3 out of 4 Loading Patternfor Restricted Storage

Catawba Units 1and 2 3.7.16-4 Amendment Nos. 173/165



MODI FED): McGuiem N 1964

Bank Question: 489 Answer: C

1 Pt(s) Unit 2 was operating at 100% power following a refueling shutdown.
If itis discovered that a spent fuel element was incorrectly stored in the
wrong region of the spent fuel pool, which one ofthe following statements
describes the correctaction(s) required by Tech Specs?

A

Initiate action to move the noncomplying fuel assembly to the
correct location within one hour.

Initiate actions to move the noncomplying fuel assembly to the
correct location and to shutdown Unit 2 witkin 1hour.

Immediately initiate action to move the noncomplying fuel
assembly to the correct location.

Immediately initiate actions to move the noncomplying fuel
assembly to the correct location and to shutdown Unit 2 within 1
hour.

Distracter Analysis:

A

Ques_489.doc

Incorrect: - must initiate action immediately

Plausible: -t hour LCOs for important Tech Specs are common and
the fuel assembly has clearly decayed more than 16 days

Incorrect: - must initiate action immediately - Tech Spec 3.0.3 does
not apply

Plausible: - 1hour LCQs for important Tech Specsare common and
the fuel assembly has clearly decayed more than 16 days; Tech Spec
3.0.3requires initiatingaction to shutdownthe unitw i t h 1 hour
Correct answer:

Incorrect: - Tech Spec 3.0.3 does not apply

Plausible: - If the candidate thinks that Tech Spec 3.0.3 applies



Bank Question: 482.7 Answer: D

1 Pt(s)

Ques_482.1.doc

During an outage, air-operated valves 2NV-122B & 123B(Loop C To Excess
Ltdn AX Isol) are being used to isolate valve 2NV 124B (ExcessLtdn Press Cont)
for maintenance.

Which one of the following statements correctly describes the requirements for
using 2NV-122/123 as an isolation boundary?

A. Tag shut the air supply to the valves and tag open the air regulator
petcocks. Tags should also be firmly fixed around the remote
operating switch on the main control board.

B. Tag shutthe air supply to the valves and tag clesed the air
regulator petcoeks. Tags should also be firmly fured around the
remote operating switch on the main control board.

C. Tag shutthe air supply to the valves and tag closed the air
regulator petcocks. A switch label should also be firmly fixed
around the remote operating switch on the main control board.

D. Tag shutthe air supply to the valves and tag open the air regulator
petcocks. A switch labels should also be firmly fixed around the
remote operating switch om the main control board.

Distracter Analysis:

A Incorrect: - switch labels are used on main control beards for tagging
remote switches - not red tags.

Plausible: - the position of the componentsis correct -

B. Incorrect: - the air regulator petcocks must be tagged open not closed
Plausible: - if the candidate does not know the proper position for
tagging the regulator petcock

C. Incorrect: - the air regulator petcock must be tagged open not closed -
tags are not hung on main control board switches
Plausible: if the candidate does not know the proper tagging for the air
operated valves

D. Correct answer - per NSD-500

Level: RO&SRO
KA:(G 2213 (3.6/3.8)

Lesson Plan Objective: NSG2 Obj: 5
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Source: Bank
Level of knowledge: memory

References:

l. QP-CN-ADM-NSQO2 page 9
2. NSD-500 page 5, |

3. OMP 2-33 page 14



UKE WK ! CAT.\WB/i Ol ERATIONS 1RAINING
[ Liet p
Objective S L{PIP T
s R{S| R
|0 Q
5| Given a specific component, develop a tagout boundary for repairof | X | X | X | X
that component using controlled references.
¢ |solate high energy before low energy
e« Tagopen avent or drain
+ Doubleisolate high energy boundaries or check valve used as
isolations
o Use Butterfly Isolation Reliability Guide
¢ Access the equipment database
6 | Describe the responsibilities of the NLO for preparing, placing and X| XXX
clearing tagouts.
7 | Given a copy of a REDTAG/Configuration Control Tag, explaineach | X | X | X | X
entry made.
8 | Given a copy of a Tagout Record(R&R) Sheet, explain each entry X X {X{X
rnade: :
s Initial entries
¢« Removalentries
o Restorationentries
9 | Explain how tags and tag stickers are properly placed on X| X | XX
components and controls.
10 ;| EExplain the process for voiding tags / R&R's. X XXX
11 | Explain the processfor replacing lost or damaged tagsfag stubs. X1 X1 XX
12 | Eixplain the process for lifting tags for testing (TLFT). X[ XXX
OP-CN-ADM-NSO2 FOR TRAINING PURPOSES ONLY REV. 06
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DUKE POWER CATAWBA OPERATIONS TRAINING

C. Equipment Database(EDPB) — AnOlympus computer program, which can be
accessed individually or via use of the OFS REDTAG Program, which provides
access to the data in the Equipment Database.

D. Component Positions-The REDTAG program uses many different removal
positionswhen creating a tagout or adding tags. They are located on a Drop
Down Screen in the OPS REDTAG Program.

E. Additional Itemsfrem OMP 2-18:

1. Tag outs are used to document a component being in an "out of normal"
position and shall be used if the configuration will extend beyond the
current shift.

Tag outs are not used in place of a procedure change.
Numbered tags shall be used for isolation purposes.
N/A tags may be used for nsn-isolation purposes such as vents 0r drains

o > w D

If available, the operating procedure will be used to remove equipment
from service.

6. Operating Experience Tagging Reference SHALL be used when making a
tag out.

7. Tags are made for specific work and cannot be reused once signed.

8. Ifthe tags are for a contaminated area, the stubs maybe removed and left
in the WCC will removal is in progress.

F. Additional ltemsfrom NSD 500:

1. The R&R will give the correct sequence for components to be positioned
and tagged. Normally this will be from high to low energy components.
(Qoj#3)

2. When possible a vent or drain shall be tagged open inside the tag
boundary to prevent re-pressurization of the system. (Obj#5)

3. Double isolationwill be considered for the following (Obj#5):
a) Hightemp or pressure sources with suspected internal leakage

b} Any check valve approvedfor use as a tag boundary.

4. The following must be approved by the QSM and documented via NSD
500 and attached to the tag out.

a) use of any check valve as an isolation boundary

b) the use of any air operated valve which is not gagged or have air
isolated and vented

c) Nothanging a tag due to safety or radiological reasons (WGS must
approve inwriting as well.)

OP-CN-ADM-NSO2 FOR TRAINING PURPOSES ONLY REV. 06
Page 9 of 15
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500.7.1.2 White Tags

1. White Tags are used for the following:
¢  Configurationcontrol of equipment for procedure and regulation adherence
e Equipment protection

e  Situationsin which a component is functional, but some precaution or information is necessary prior to
operation.

2. AWhite Tag shall not used:
e [fisolation of the component provides for personnel protection
¢ \When more appropriate administrative methods are available.
e Used in place of Temporary Modification tag.
3. White Tag(s) will not be listed as part of the isolation boundary for a WO.

*  The Work Group will not be the Holder of any White Tags included in the Tagout that provides their
protection during work.

4. Examples of White Tags generated by the Safety Tag Program are show in Appendix E -
Operations/Chemistry Red/White Tag Instructions/Example Tags.

5. Examples of White Tags used by the Maintenance Departmentand Site Services Department are show in
Appendix G - Maintenance Red/White Tags. The White Tag shown in Appendix G will eniy be hung or
equipment that Maintenance or Site Services are the OCG for.

500.7.1.3 Use of Control Board stickers

I Tag stickersshall be used on control boards a control panels in the eontrol room where use of a full sized tag
could obscure other switches. indications, or control functions.

2  Tagstickers may be used on control boards and control panels in the piant.
A tag sticker shall be considered the same as the tag which it represents. with same requirements

4 When more than one tag is required on a control switch, a singte control sticker may be used.

500.7.1.4 Use of Transmission Department Yellow Hold Tags
If Dispatcher requests Re-closer Devices to be tagged, use of Yellow Hold Tags prevents unwanted Re-closer

actuation. Yellow Hold Tags are controlled by Dispatcher and are defined in Electrical Transmission Department
Procedures.

500.7.2 TAGOUT RESPONSIBILITIES

500.7.2.1 OPERATIONS SUPERINTENDENT

| Will determinethe Operational Control Group for equipment and systems.
2 Superintendent of Operations BEST is:
2.1 Owner of NSy 50 and responsible for the tagout standard.
22 Will approve the Removal and Restoration Frocess for all site groups that perform Tagout.

REVISION 18
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500.7.3.2 Tagout Development

1.

The tagout deveiopmentshall include the following:
1.1, The work scope is sufficiently defined in the WO Task.

1.2. Determinationof tagout boundaries shall include a review of the Work Order for which the tagout is being
developed.

1.3. The identificationof componentsto he tagged must be based on Controlled Plant Engineering Documents,
whenever drawings exist that identifies all required Energy Isolation Devices.

1.4. If no Controlled Plant Engineering Documents exist for identifying required Energy Isolation Devices,
develop tagout as follows:

1.4.1. Operational Control Group Supervisor/designee shall determine acceptable Energy Isolation Devices
by referring to supplied drawingsor equipment or by performing a physical inspection.

1.4.2, The OCG will request that the appropriate SME on the component/system provide adequate
guidance in the WO Task for isolation.

1.5. Boundaries, vent, and drain paths, will be based upon purpose and nature of potential hazards for each
tagout request.

1.6. Each operating mechanism for a device shall be tagged to ensure all motive force is removed.

e Example: A valve that is manually or electrically operated shall be tagged electricallyand on
handwheel.

1.7. Air operated valves are not a preferred tagout boundary.

1.7.1.  When air operated valves are used as tagout boundaries, motive force shall be removed by
isolatingand tagging air supply. Air shall be vented down stream of isolations.

1.7.2.  If air operated valve can not be vented, a determination must be made that trapped motive force is
not adequate to move actuator.

1.7.3. An air operated valve can only be used if it can be assured that the valve will remain in the
required safe position.

1.7.4. Inlieu of this determinationa mechanical type gag may be installed to prevent changing valve
position.

1.7.5.  An Operations Manager shall approve use of air valves if requirements of steps 1.7.1 thru 1.7.4 are
not met.

1.8. The tagout will define the correct sequence in which components are to be positioned and tagged.
19. In general, isolation seguence will be from high to low energy companents.

1.10. Where possible. a vent or drain path within the boundary shall be tagged open to prevent system
re-pressurization.

1.11. Safety related equipment tagout process shall include consideration of the following:

e Technical Specification adherence for TS actions and Limiting Conditions for Operations (I.CQ).
e« Selected License Commitments(SLCs).

s  Technical Specificationpost maintenance testing requirements

e Appropriate level of Pre-job and Post-job Brief.

The installationof a Red Tag may be considered hazardous ar impractical in certain cases.

= For example: Very high radiation levels or the only feasible isolation valve is inaccessible.
= An exception to placing a red tag can be made for these situations.
= This exception to red tag placement must be approved for use by an Operations Manager.

REVISION 18 1
VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACH USE



Operations Management Procedure 2-33 Page 14 of 22

2. For pneumatic valves that fail into a certain position
without additional valve positioning capabilities
a. Ensure the desired position is the same as the
failed position.
b. Isolate the VI air supply to the positioner.
C. Bleed air from the valve. The regulator drain

valve may be used if the VI air supply is
isolated upstream of the regulator.

NOTE: 1.  The followingreturns the valve to normal operation.

2. Most pneumatic valves are controlled from a remote location. On
a return to service, the controller should be verified or positioned
for the desired position.

d. Close the valve used to bleed air from the air
operated vaive.
e. Open the V1 isolation to the positioner.
f, Ensure air is available to the local controller, if
applicable.
3. For pneumatic valves that fail into a certain position

with handwheel positioned mechanical stops.

NOTE: If possible put valve in desired position using contrel switch, then
engage handwheel and place the mechanical stop at that position
before failing air. This reduces wear on the travel stop stem.

a. Isolate V1 air supply.
b. Open the bypass valve if applicable.

c. Bleed air from the valve. The regulator drain
valve may be used if the VI air supply is
isolated upstream of the regulator.

d. If applicable, engage handwheel.

e. Position valve by use of handwheel.

NOTE: The following returns the valve to normal operation.




Bank Question: 460.2 Answer: D

1Pts) If a large fire was reported in a vital area inside the RCA, which one of the
following responses is correct by station procedures?

A

The Fire Brigade must suppress this fire without assistance
because the Bethel VVolunteer Fire Department is not allowed to
access vital areas under the NRC's post-9/11 anti-terrorist
orders.

The Fire Brigade must suppress this fire because Bethel
Volunteer Fire Department is not qualified to fight fire in a
radiologically controlled area.

The Fire Brigade is initially responsible for fire suppression
activitiesat the scene. Upon arrival, the Bethel VVolunteer Fire
Department will take over control of the scene.

The Fire Brigade is primarily responsible for fire suppression

activities at the scene. The Bethel VVolunteer Fire Department
will respond promptly to the scene and will function under the
Site Incident Commander.

Distracter Analysis:

A

Ques_460.2.doc

Incorrect: - Offside Fire Departments are allowed escorted access to
vital areas of the plant. Provisions are in place to allow the offsite
Fire Department to arrive at the scene promptly.

Plausible: -they have restrictions regarding leaving the site. The
NRC’s post-9/11 anti-terroristorders place additional restrictions on
vital area access by non-permanent employees.

Incorrect: -Offsite Fire Departments are trained to fight fires in
radiologically controlled aes.. of the plant. Provisions are in place to
allow the offsite Fire Department to arrive at the scene promptly
Plausible: - If the candidate does not understand that offsite Fire
Departmentsare trained in radiological fires.

Incorrect: The Site Incident Commander retains responsibility for
the scene of the fire.

Plausible: The offsite Fire Departments are full-time professionals
and the candidate may think that the Fire Brigade Leader should turn
over the responsibilities to the offsite professionals.

Correct Incorrect: - The Fire Brigade is primarily responsible to
fight fire inside the protected area.

Level: RO&SRO
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KA: G 2.4.27(3.0/3.5)

Lesson Pian Objective: S5-REY SEQ 38
Source: Mod Ques_460.1 McGuire NRC 2002
Level of knowledge: memory

References:
1.NSD 112 page 1



DUKE PCWER

CATAWBA OPERATIO,

o
-

PIN{L[L{P
Objective ~{L|PIP|T
SIOIR{SI|R
o|lOo]|Q
20 | Explainthe 3 methods of actuating the Mulsifyre Deluge Systems | X [ X | X [ X | X
21 | State the purpose of the Turbine Bearing Deluge Systems XIX| XXX
22 | State what causes the Turbine Bearing Deluge Systemsto alarm | X | X { X | X { X
23 | State how the Turbine Bearing Deluge Systems is actuated XX X]|X]|X
24 | State how the Turbine Bearing Deluge Systems are pressurized | X | X[ X | X | X
25 | Describe how Deluge Systems for Carbon Filters are actuated XIX|X|X|X
26 | State the purpose of the D/G Low Pressure CO, (Cardox) XIX| X[ XX
Systems
27 | State the capacity of the Cardox Systems XXX XX
28 | State the purpose of the Cardox Systems refrigeration unit X|X[X[XtX
29 | State the normal Cardox Systems pressure X|IX| XXX
30 | State the Cardox Systems tank level requirements X X[ XXX
31 | Explain how the Cardox Systems are actuated, including: XIX| XXX
Automatic electric, Manual electric, & Manual
32 | State the iength of time delays for the Cardox Systems X{X|X[X{X
33 | State the purpose of the Auxiliary Feedwater Pump Pits High XIX|[XIX
Pressure CO,_ (CACG,) Systems
34 | State the normal CA CCG; Systems pressure XIEX|IXEX]|
35 | Explain how the CA CO, Systems are actuated, including: XXX X[ X
Automatic electric, Manual electric, & Manual
36 | State the length of time delays fer the CA CO, Systems X[ X{X|X[X
37 | Given appropriate plant conditions, apply limits and precautions X|IX|X]|X]|X
associated with related station procedures.
38 | State your duties, per Nuclear System Directive: 112, as a Fire XX | X| XX
Brigade member
39 | Define "Fire Impairment" and state Operations primary XXX XX
responsibility concerningfire impairments
OP-CN-SS-RFY FOR TRAINING PURPOSES ONLY REV. 15
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112. FIRE BRIGADE ORGANIZATION, TRAINING AND
RESPONSIBILITIES

112. 1 PURPOSE

The primary purpose of the Fire Brigade Organizationis to minimize the consequences of postulated fires with or
without the assistance of offsite fire agencies by rapid fire suppression. The site Fire Brigade Organization is trained
to be self-sufficientand is expected to respend to a fire involving property inside the owner controlled area. The
Fire Brigade may provide limited support during an onsite hazardous materials emergency, or a fire (including the
Switchyard) as resources allow. Offsite fire agencies are normally responsible for fire suppression activities outside
of the protected area, but may be used to assist with fire fighting activities inside the protected area; switchyard and
other buildings outside the protected area. When offsite fire agencies are used inside the protected area, they will
finction under the direction of the Site Incident Commander.

112.2 REFERENCES

*  Duke Power Company, Catawba Nuclear Station, Response to Appendix A to BTB-ASCE 9.5.1
+  10CFRS0 Appendix R

®* NFPA 27 Private Fire Brigades

s NFPA 600 Industrial Fire Brigades

e NRC Regulatory Guide 1.120 Fire Protection Guidelines for Nuclear Power Plants

e NRC Standard Review Plan, BT? CMEB 9.5-1 Position C3

*  Nuclear Mutual Limited Property Loss Prevention Standards, Section 111A

e  Fire Brigade Training & Qualifications Manual

®  SLC 16.13-1 (Catawba, McGuire, and Oconee)

e PIP C-01-02617

112.3 SPECIFICRESPONSIBILITIES
Site VP has overall authority and responsibility for all Hazards and Emergency Response Planning. The planning
effort is delegated to the Manager, Emergency Planning.

Operations hiftManager/Emergency Coordinator in the Control Room has final responsibility and authority in
handling a fire emergency. The brigade leader will function under his cognizance and keep him informed of the
status Of the emergency. The Operations Suft Manager on duty is responsible for ensuringthat Fire Brigade
staffing requirements are met. Inthe eventthat a deviationin staffing levelseccurs, the Operations Shifi Manager
shall ensure a PIP is initiated to document the deviation

Emergency Planning Manager has the responsibility for the administrative aspects of the Fire Brigade.

The Program Administrationunder the direction of the EP Manager is responsible for the following.

e  Ensure that all offsite fire department training and drills are conducted.

¢ Provides technical and tactical advice to the Fire Brigade Leader in the attack and extinguishment of fires.
e Maintains the structure ofthe Fire Brigade's organization.

24 SEP 2001 1
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Bank Question: 460.7 Answer: B

1Pt(s)

Ques_460.1.doc

If a fire was reported in the lunchroom of the Administrative Building, which
one of the following responses is correct by station procedures?

A.

Offsite fire departments are responsible for fire suppression
activitiesat the scene. The Fire Brigade must be held in reserve
for station fires inside the protected area.

Offsite fire departments are responsible for fire suppression
activitiesat the scene. The Fire Brigade may provide limited
support if resources allow.

The Fire Brigade is responsible for the initial response at the
scene. They are required to turn over control of the scene as
soon as an offsite fire department arrives and immediately return
to the protected area.

The Fire Brigade is responsible for fire suppression activities at
the scene. An offsite fire department may be called to provide
support if additional resources are required.

Distracter Analysis:

A.

B.

C.

Incorrect: - the Fire Brigade is allowed to leave the protected area.
Plausible: - they have restrictionsregarding leaving the site.
Correct answer

Incorrect: - the Fire Brigade is not responsible for initial response
and they are not required to return to the protected area.

Plausible: - if the candidate thinks that they cannot remain outside
the protected arca.

Incorrect: - The Fire Brigade is not primarity responsibleto fight
fire outside the protected area.

Plausible: - If the candidate does not understand fire brigade
responsibilities.

Level:RC Only

KA: G 2.4.27(3.9/3.5)

Lesson Plan Objective: SS-RFY SEQ 38
Source: Hank

Level of knowledge: memory



References:
1.NSD 112 page |

Ques_460.1.doc



Bank Question: 016.2 Answer: B

1 Pi(s)

Ques_016.2.doc

Unit 2 is performing a plant startup when a problem occurs in the main
feedwater system.

The following events and conditionsoccur:

e 2A main feedwater pump is running

e 9 e

2B main feedwater pump turbine is not reset
Reactor power is 25%

The 2A main feedwater pump trips

The operator manually trips the plant

All steam generator levels decreaseto 20%

Assuming systems operate as designed, when did the turbine driven CA
pump receive an auto-start signal (ifat all)?

A

B.

C.

D‘

When the 2A main feedwater pump tripped.
When narrow range level decreased below 36%o.
When the reactor trip occurred.

The turbine driven CA pump did net receive an auto start signal.

Distracter Analysis:

A

oW

Incorrect: AMSAC is not in service

Plausible: The AMSAC signal to start CA on loss of both MFPs is
not in service and only starts the motor driven pumps.

Correct: 36.8% is the unit 2 setpoint

Incorrect The TDCA pump started when SGWL reached 36.8%
Plausible: the S/G lo-lo level setpoint is 10.7% for unit
Incorrect The TDCA pump startsat 46.8% SGWL..

Plausible: thiswould be true for unit 1.

Level: RO&SRO
KA: SYS059 K1.02¢3.4/3.4)
Lesson Plan Objective: CFObj: 4

Source: Bank

Level of knowledge: analysis
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References:
1. OP-CN-CF-CApage 14, 11
2. OP-CN-ADM-UD pages 12, 13



PIN(L|L
Objective S L|P|P
SIO(R;S
0,0
1 | State the purpose of the CF System. XX XX
2 | State the purpose of the major components of the CF System. XXX} X
3 ¥ X1 X
List the controls and indications for the CF System located in the Controf | ,
Room. i
4 | List the CF System interiocks. X|X[XtX
5 | List the CFPT trips and setpoints I X | X
6 | Given appropriate plant conditions, apply Limits and Precauiions XX XX
associated with related station preccedures.
7 . : : . XX | XX
Describe the Unit 1 CF flowpaths during the following normal plant
evolutions.
e Unit Startup to point where flow is transferred to the Main CF
Nozzles.
+ Power escalation to Rated Power.
¢ Power reduction to point where CF flow is transferred to the
Auxiliary Nozzies. |
8 : . : : XIXEX]X]
Describethe Unit 2 CF flowpaths during the following Normal Plant
Evolutions.
e Unit Startup to point where Row is established to the Main CF
Nozzles.
+ "Split Flow" during power escalation to rated power.
¢ Power Reduction to point where CF flow is transferred to the
Auxiliary Nozzles.
9 X | X

State the normal values during rated power operation for parameters
indicated in the Control Room.




ADM-UD pages 12 and 13

1.

At the top of these riser pipes is a metalfixture, which causes the
steam-water mixture to take a swirling path, throwing the
moisture to the outside into the pipe around the riser pipe. The
moisture in this pipe then joins the rest of the separated out
moisture above the top dof the wrapper.

The steam which comes aut of the swirl vanes then enters the
second-stage chevron moisture separators where any moisture
left in the steam is taken out and then drains through pipes from
this separator down above the top of the wrapper where it
combines with the recirc flow from the swirl vanes.

All recircflow above the wrapper flows down above the tube
sheet by passing through the downcomer region. The
downcomer region is the area between the wrapper and the SIG
shell. This recirc water area is where the S/G level is measured.

B. Main Feedwater Nozzle

1.

By procedure, the main nozzle will always be used above 15%
flow going up in power and down to 15% flow when decreasing
power.

Feedwaterfirst enters the reverse flew limiter, which contains 4
venturi-shaped holes. This reverse flow limiter limits the rate of
reactivity addition on a feed line break.

To prevent excessive entering velocity on the tubes at the inlet
two things have been done. One, the inlet region tubes are
expanded to make them more rigid. Second, a flow orifice has
been installed upstream of the containment isolationsto limit the
flow to the main nozzle to 87% of 100% flow with the CA nozzle
unisolated. This is done to prevent excessive wear of the first
row of tube due to high velocity feedwater entering the S/G.

After entering the CF nozzle the feedwater contacts the counter

flow preheater section and flows up the T¢ side of the tube
bundle.

C. Steam Generator Level Program

Unit#1 Level Program

a) Unit 1 has Babcock & Wilcox Replacement Steam
Generators. While this S/G design does not require S/G
level to be ramped, a ramp is still provided to allow additional
operational flexibility.

1) The ramp lower limit ensures that the main feed sing
gooseneck remains covered and that plenty of mass
margin exists to either S/G 10 Lo Level reactor trip or
S/G HiHilLevel(P14) CF Isolation. This allows low
power maneuverability.



b)

2} The upper limit ensures that plenty of water exists in the
S/G to ensure S/G Lo Lo Levelreactortrip does not
occur on a Loss of One Main Feedwater Pump (LOMFP)
and that water level remains below the primary
separators at ali times.

Programmed level is determined by use of the Power Range
Excore Detector Median Selected power.

1) Programmed Level Setpoint: 39%-65% Narrow Range
level from 0-100% Excore power.

2) LEVEL DEVIATIONALARM: plus or equal to 5% o
current Programvalue

3) LOW LEVEL ALERT: 5% above the Program LO LO
Level Trip Setpoint

4) LO-LOLEVEL REACTORTRIP: 11% ( 2/4 Levelson 1/4
S/G's)

5) HIGH-HIGH LEVEL (P-14); 83% (2/4 Levelsan 1/4
S/G's) causes: Turbine Trip, Initiates CF Isolation and CF
pump turbine Trip.

The 8/G Lo Lo Level Trip and P14 functions independently
from the S/G Level Control System. The Four level channels
containthe circuitry necessary to monitor the fixed High and
Low Level Trip setpoints.

Unit#2 Level Program (Qbj. #1)

a)

b)

Unit 2 8/G has Westinghouse D5 S/Gs. While this design
does not require levelto be ramped, levelis programmed

from 62% at 0% power to 67% at 100% power to ensure
sufficientwater mass is presentin the S/G to avoid a S/G Lo
Lo Levei reactor trip inthe event of a LOMFP.

1) HI-HI LEVEL TURBINE TRIP: 77%

2) PRQGRAMMEBAT POWER LEVEL: 62% to 67%
3) LO-LOLEVEL REACTORTRIP: 37%

The Hi-H} LEVEL TURBINE TRIP and LO-LO LEVEL
REACTOR TRIP setpoints are still 2/4 LevelBistables an 1/4
8/G coincidence. The Annunciators for LEVEL DEVIATION
+5% AND LO-LO LEVEL ALERT 5% above Reactor Trip
remain the same.

The Level Trip Program for Unit 2 S/G's have Four (4)
Channels of Trip instrumentation. The Four ievel channels
containthe circuitry necessary to monitor the fixed High and
Low Level Trip setpoints. The coincidence necessary to
generate the Alert Annunciators and Trips work the same as
Unit 1.



CF-CA pages 10and 11

d) The most likely source of overpressure is leaking discharge
check valves.

e) Eachof the suction reliefs has a lift setpoint of 150 psig and a
capacity of 30 gpm.

f)  Discharge of each suction relief valve is to the associated

pumps sump.
12 Operation
A. Automatic Operation{Obj # 4)
I . Start Signais: Motor Driven Pumps 1{2) A & B

a) Safety Injection: Train Related; Sequencer Activated (Load
Group 8)

b) Blackout: Train Related; Sequencer Activated (Load Group
8)

¢} Two of four /G narrow range level channels in one of four
S/G LO LO LEVEL (20f4 L.S./1 d 4 8/G) (Unit 1: 11%; Unit
2. 37%). starts both CA Pumps.

d) Loss of Both Feed Pumps(2/3 LOW FPT Control Oil
Pressure (less than 75 psi): starts both CA Pumps.

e) AMSAC: Starts both CA Pumps.

1} Loss of CF feed path AMSAC: This system is functioning
when Turbine Impulse Pressure is greater than 40%
Turbine Load and remains active for TWO (2) minutes
after Turbine Load decreases to less than 40%.

(a) 34 CF Containment IsolationValves closed
(UNIT 1 ONLY)

by  3/4 Main Feed Regulating Valves less than 25%
open with associated Bypass less than 50%
open. After 30 Seconds d this condition AMSAC
causes Both Trains of CA to Start.

2) Loss of Both Feed Pumps.
2. Start Signals: Turbine Driven CA Pump# 1& 2
a) Blackouton either 4160 Essential Bus; Sequencer activated
1) Ona concurrent B/O and SlI, the TDCAP will NOT start.

2) Ifan Slis receivedwithin 85 sec¢ of a B/O, the TDCAP
will NOT start.

3) If an J signalis received and clears butthe Sl is not
reset and then a B/O is received, the TDCAQ will not
start.

4) All B/O initiated TDCAP starts WILL be delayed by 8.5
sec for the Sequencer B/O logic to run.



b)

5} IfaB/O occurs and a subsequent Sl occurs greater than
8.5 secs after the B/Q, the TDCAP will autostart on the

B/O and will continue to run at the time of the St whether
the “on/off’ switch is in the “on” or “off* position until the
CA Sys is Reset.

Two o four $/G narrow range level channels in two of four
S/G LOLO LEVEL.

The following are NOT “CA AUTO STARTS” but merely
cause the steam to be admitted to the Turbine, (“CA SYS

VLV CTRL" resets remain lit):

1) Loss of Power or InstrumentAir to 1(2)SA 2 or 5 causes
these valves to fail open and admit Main Steam to the
Turbine driven CA Pump.

2) 2/4 SSF Wide Range S/G bevels less than 45% cause
SA-5to fail open. THIS FEATURE CAN NOT BE
DEFEATED. (A lossd SSF power will initiate this same
failure).

3. Plant Responseto the CA Auto Start.

a)
b)
c)
d)
e)
f)

g)

h)

88 flow control valves close.

BB Cont. Isolationand Bypasses Close; Train Related

NM Sample Cont. isolations Close; Train Related

CF Cont. Isolation Bypasses Close; either train

Individual Tempering Line IsolationValves Close; either train
Flow Control Valves fail to "FULL OPEN".

If itwas a Turbine Driven Start; SA 2 & 5 fail open, Governor
positionsto Max speed and TD Flow Control Valves fail to
“FULL OPEN".

" A Train CA Signals causes TD governor to position to
“MAX” speed and prevents manual closing of T&T Valve at
MC-10."B" Train DOES NOT provide these features.

RN Valves low suction pressure alignment circuits are
enabled.

CS-47(Normal Hotwell M/U Control) fails glosed on either
train CA Auto start. This ensures the CA system is not
affected by any UST inventory l0SS to the hotwell. Control

board resets buttons for each train restores the valve to its
normal makeup duties.




Bank Question: 039 Answer: B

1 Pi(s)

Ques_039.doc

Unit 1 containmentpressure is 4.0 psig. All equipment is operating as designed.
Safety injection has been RESET .

What are the minimum actions necessary for the operator to reopen 1KC-425A
(Reactor Building Non-Essential Supply Header Isolation)?

A
B.

C.

D.

Press the OPEN pushbutton on MC-11.

Reset phase B train “A”, then press the OPEN pushbutton on
MC-11.

Wait untal containment pressure is less than 3 psig, reset phase B
train “A”, then press the OPEN pushbutton on MC-11.

Reset phase B trains “A” and “B” (together), then press the OPEN
pushbutton on MC-11.

Distracter Analysis:

A

B.

Incorrect: must reset phase B.

Plausible: may not realize valve has closed due to phase B.

Correct: valve bas closed due to phase B. KC-425 is atrain A valve.
Phase B can be reset at any time, therefore, to open KC-425, reset phase
B train A, then open the valve.

Incorrect: Phase B can be reset & any time.

Plausible: candidate believes phase B cannot be reset until below the
setpoint.

Incorrect: Only train A must be reset.

Plausible: candidate believes the train A and train B reset buttons must
be depressed together in order to get phase B reset.

Level: RO & SRO

KA: SYS 103 K4.06 (3.1/3.7)

Lesson Plan Objective: CNT-CNT SEQ 17
Source: Bank

Level of knowledge: comprehension
References:

|. OP-CN-ECC-ISE pages 18-19
2. OP-CN-CNT-CNT pages 19-20



CNT
Objective

w o~

STATE the purpose of Containment.

LIST the boundaries, which prevent the release of radioactivity to
the environment.

el E

KKl oz

SUMMARIZE the conditions that must exigt for Containment to
be considered OPERABLE.

SUMMARIZE the conditions that must exist for the Reactor
Building to be considered OPERABLE.

5

STATE the normal operating range for containment pressure and
temperature for all modes of operation.

6

7

STATE the design limits for containment pressure and

| temperature.

DESCRIBE the operatlon of Containment Atmosphere Radiation
Monitors EMF-38 (Particulate), 39 (Gas), and 40 (fodine)
including:
®  Operation of the sample pump and sample point selection
valves.
e Automatic actions initiated by Trip 2 alarnis
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DESCRIBF the responsc of EME-53A/B to a design break
accident and how this response can be used to help determine
containment conditions.

DESCRIBE alternate means of determining containment
radiological conditions with EMF 53A/B out of service.

10

STATE the site administrative requirements for containment entry
per SD 3.1.2 (Access to Containment or Annulus and Areas Having
high Pressure Steam Relief Devices)

11

STATE the site administrative requirements for when. and in what
areas the "Buddy System™ is to be used per SD 3.1.2 (Access to
Containment or Annuius and Arcas Having High Pressure Steam
Relief Devices).

12

EXPLAIN the operation of the personnei airiock doors interfock
and interlock bypass.

13

EXPLAIN the operation of the personnel airlock doors for normal
entry and exit.

LT e

14

EXPLAIN the operation of the personnel airlock doors for
emergency entry and exit.

54

15

Given appropriate plant conditions, APPLY limits and precautions
associated with station procedures related to Personnel Air Lock

| Qperations.

16

o —

e

»

DESCRIBE the operation of the Containment Isolation ESF
systems for a Phase ‘A’ Containment Isolation.

DESCRIBE the ogeration of the Containment Isolation BSF
Systems for a4 hase 9 B’ i nntammant lenlatinn

1%
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ISE pages 18 and 19

(Sp) Phase B Isolation

Seal In
RESET ]
SP N/ 1 I _ ‘
RESET (SP)
Q—»—n'mmﬂ ——» Phase B

Hi Hi Cont

Press > 3 PSIG >Sh
NS/VX
INIT
MANUAL Phase B
NS-VX INIT
Cont Vent Isol

C. PhaseB IsoIation(Sp)
1. 2signals can actuate an S!3
a) Manual: One pushbutton per train under Plexiglas cover on

MC11 (Phase B, NS-VX Initiate, Cont Vent Isol Button)

b) Hi-Hi Containment Pressure: 2/4 Containment Pressure
Channels greater than or equal to 3.0 psig. An annunciator
(AD-13) signals Control Room on HI HI Containment
Pressure on any one channel.

1) The "Phase B, NS-VX Init and Cont Vent isol" Button,
when depressed, will initiate all three functions.

2. Reset(Phase B Reset Button)
a) Allows manual control df Sp valves.

b) One pushbuttonfor each train (NS board)
c) Functionalwith any pressure in Containment.
3. PhaseB Isolation indication: annunciator on AD13.



4. Phase B Isolation, completes the isolation of non-essential
Containment penetrations including KC to the NCP's.

(Sh) Containment Ventilation Isolation

Seal In

Reset

RESKET

Ss

ILATCH » Sh

EMF 38L. Cont Vent Isat
EMF ;91{ )
EME 4901,
Manual ) ™\
st v,
Sp
Manual &p NS/VX
NS-VX Imit > Init

Cont VentTsol

D. Containment Ventilation Isolation (Si)
1. 4 Signals can actuate an Sp.

a) Manual“PhaseA” (Sty: Train A (B) St will actuatetrain A (B)
8H-

b) Manual “Phase B, NS-VX Initiate, Cont Vent Isol”: Train A (B}
(Phase B, NS-VX Initiate, Cont Vent isot} will actuate train A

(B) Sy. This is a single pushbutton that actuates three
functions.
c) Sg Signal: Train A (B) Sg will actuate Train A (B) SKH-

d) EMF 38 L, 39 L, 40 TRIP 2: High Containment Particulate,
Gas, or lodine will actuate BOTH Trains of S.

2. Sy will shutdown and will isolate VP and isolate VQ Containment
[solationvalves.
3. Reset(Cont Vent iscl Reset)
a) One pushbutton per train (NS Board)
b} Functional with S present as long as EMF Signals are not
present.
4. Indication of the isolation is via the ESF Monitor lights.



CNT pages 19 and 20

a) Typical Electrical Penetration-Annulus View

Typical E-Pen Enclosure

Cover portal allows viewing SFé
pressure gauge. Hand-held pyrometer
used to measure penetration shell
temperature. Calculation parformed to
obtain temperature adjusted pressure
value

If pressureis low,remove cover
and connect SF6 supply to test
connection.

(Conductors net shown for ciarity)

2. Mechanical Penetrations

a) Where process piping penetrates containment, penetrationsare
designedto accommodate some piping movementand expansion

while maintaining containmentintegrity.

b) Dual Ply Mechanical Bellows assemblies are subject to leak rate
testing.
c) Mechanical Bellows- Typica Cold Penetration

SHROUD TEST PORT

N

AERERRRNN

BELLOWS

PROCESS PIFING

AHRULUS CONTAINKENT

Typical Mechanical Bellows Assembly
B. Containment Isolation Systems (Obj. #13 and 14)



The Containment Isolation System closes penetrations not required for
engineered safety features operation on:

a) Phase A {8} containment isolation signal that is derived from the
safety injectionsignai.

b} Phase B {S;) containment isolation signal that is derived from the
high-high containment pressure signal.

Valves on VPNQ purge line isolationclose on:
a) PhaseA containmentisclation signal.

b) High containment activity {Sy,) signal.
Post-AccidentValve Submergence

a) A list of active valves in containmentthat are below maximum flood
elevation is presented in UFSAR Table 6-96.

b) Some valve operators were not qualified for submergence. These
valves close on Containment Isolation Phase A {S) signais. There

is sufficienttime for them to close before being flooded.

c) To prevent possible repositioning after flooding, the vaives motor
controls circuits have been modified. One relay per train will be
energized by a S signal and mechanically latched in. Normally
closed contacts from this relay will be wired between the limit
switches and the open motor starter coils of vaives of the
corresponding train. These contacts will open on §; and prevent
any spurious limit switch operationfrom repositioningthe valves.

d) These relays have manualreset capability inthe control room.

Containment Isolation valves are identified in UFSAR Table 6-77
(Containment IsolationValve Data).

a) Lists alt Containment Isolation Vaives and indicates the
appropriate Tech. Spec. Condition for inoperablevalves.

b) Most are automatically operated valves. Some are manual valves
that are normally locked closed.

c) A few are manually operated and normally open. SA-1 and 4 (S/G
to CAPT Maintenance 1sol) must be open for the CAPT to be
OPERABLE, but are also manual containment isolation valves.
The ability to close these valves ensures operability. These valves
remain open because operability of the CAPT is more safety
significant than the need for SA-t and SA-4 to be closed.

d) The 8/G PORVSs are dual function valves, required to perform a
containment isolation function and to be available for cooldown.
Refer to LCO 3.7.4 (Steam Generator Power Operated Relief
Valves (SG PORVSs).

e) NW mustbe available to containmentisolation valves (where
applicable) being used to isolate a penetration to comply with any
LCO 3.6.3 Required Action.



Bank Question: 060.1 Answer: B

1 Pi(s)

Ques_060.1.doc

Unit 2 wes operating at 100%power when an electrical fire started inside the
auxiliary building cable room corridor. What type of fire suppression system
is installed in this area and what are the hazards to personnel if they enter this
room?

A A manual deluge (Mulsifyre} Systemis installed. An electrical
shock hazard exists due to the use of water to combat an
electrical fire.

B. An automatic sprinkler systemis installed. An electrical shock
hazard exists due to the use of water to combat an electrical fire.

C. An automatic Halon systemis installed. An asphyxiation hazard
exists due to the presence of Halon gas.

D. A manual Cardox system is installed. An asphyxiation hazard
exists due to the presence of carbon dioxide gas.

Distracter Analysis:

A Incorrect: An automatic sprinkler system is installed
Plausible: an electrical shock hazard exists

B. Correct Answer:

C.  Incorrect: An automatic sprinkler System is installed

Plausible: Halon gas is generally used in areas in which electrical
fires are the predominant risk because it does not create a shock
hazard
D. Incorrect: An automatic sprinkler system is installed
Plausible: CARDOX is a commen fire suppressantin the industry
Level: RO&SRO
KA: SYS (086K5.04 (2.9/3.5)
LessonPian Objective: SS-REY Obj: 18
Source: Mod; Ques_060, McGuire NRC 99
Level of knowledge: memory
References:

1, OP-CN-S5-RFY page 15
2.SLC16-9.2



DUKE £ _ CATAWBA OPERATIONS TRAINING

OBJECTIVES
FINJLIL)P
Objective SILiP|P|T
S{O|R|S|R
0|0;:Q
1 | Stale the purpose of the Fire Protection (RF & RY) Systems XIXTXIX
2 | kist the power source for the Main Fire (RY) pumps XX XXX
3 | List the suction source for the Main Fire (RY) pumps X[ XXX
4 | Describethe basic RF & RY flow paths x| XXX
5 | State the automatic start setpoint for the Main Fire (RY} pumps XIXIXIX]X
6 | State the location of Control Room RF & RY Controls XX
7 { Listthe 3 Headers that penetrate the Reactor Building wail and XX XXX
state which header isolations are normally closed
8 | List the system that supplies the hose cabinets in the B/G rooms X x x| x| x
and state why this supply is used
g | State the automatic start setpoint for the Jockey (RF} pumps Xt X1 XXX
10 | State the normal Pressurizer Tank level | x | X{X{X[X
11 | Explain how pressure is maintainedon the RF & RY Systems XX XXX
12 | State the normal RF & RY header pressure X1 XX X!IX
13 | State the setpoint for the N, supply valve for the PressurizesTank | X | X | X | X | X
14 | State the purpose of the Alarm Check Vaives XX XXX
15 | State where Alarm Check Valves are used and how they are X[ XX XX
actuated
16 { Describe how local Water Driven Befl Alarms oaerate XIXIXIXIX
17 | State the purpose of the Mulsifyre Deluge Systems XXX XX
18 | State where Mulsifyre Deluge Systems are used and give XX XIXIX
examples of plant locations
1¢ | Explain how the clapper vaive functions to controt flow and XiXIX|IX[X
provide alarms for Mulsifyre Deluge Systems
OP-CN-SS-RFY FOR TRAINING PURPOSES ONLY REV. 1§

Page 3 of 24




DUKE POWER CATAWBA OPERATIONS TRAINING

Unit 2 Rx Bldg

SS | =Sprinkiers

[ B ] -siose Racks]

1RY25

#0

1RY32

NC Pump & S\ IRF457B
Motors —ff \ il 2 .
. & W‘@

Unit1RxBldg  \ &

L. Automatic Water Spray (Mulsifyre Deluge) Systems
1. Purpose: {Obj. #17, 21)

a) Mulsifyre systems are designed to deliver large quantities of water to
totally engulf equipment.

2. These systems are commonly referredto as "Mulsifyre" systems and
normally consist of the following:

a) Isolation (Controi)vatve

b) Mulsifyre clapper (deluge) valve

c) Heatactuatedfire detectors (thermal detectors)
d) Alarm device (pressure switch)

OP-CN-SS-RFY FOR TRAININGPURPOSES ONLY REV. 15
Page 15 of 24



AUXILIARY SYSTEMS - FIRE PROTECTION SYSTEMS

SPRINKLER SYSTEMS

COMMITMENT;

Sprinkler systems in Table 16.9-1 shall be OPERABLE:

APPLICABILITY:

Whenever equipment protected by the Sprinkler System is required to be

OPERABLE.

REMEDIAL ACTION:

a. With one or more of the above required Sprinkler Systems inoperable, within
1 hour, in accordance with the "Fire Watch Code" given in Table 16.9-1,
established a continuous fire watch or an hourly fire watch.

b. Verify backup fire suppression (fire extinguisher, nearby fire hose station) is
available, and if not, establish backup fire suppression equipment for the
affected area. This must be accomplished within the 1 hour given above.

TESTIN
a. Each of the above required Sprinkier Systems shall be demonstrated
OPERABLE:

By verifying that each valve (manual or power-operated) in the flow
path, which is accessible during plant operations, is in the correct
position. The frequency of the verification shall be determined by the
performance based criteria stated in the Bases Section.

At least once per 12 months by cycling each testable valve in the flow
path through at least one complete cycle of full travel,

Exception: Valves that are cycled as part of the ASME Section XI,
Subsection IWV (Inservice Testing of Valves in Nuclear Power Plants)
program (RF3898, RF447B, RF457B) are exempt from this
requirement.

At least once pes 18 months by verifying that each valve (manual or
power-operated) in the flow path which is inaccessible during plant
operations is In its correct position and

Chapter 16.9-2 Page 1of5 01117/00



TESTING REQUIREMENTS: (cont'd)

\" A least once per 18 months:

1) By performinga system functional test which includes an
inspector's test connection flow test and cycling each valve in
the flow path that is not testable during plant operation through
at least one complete cycle of full travel.

2) By a visual inspectionof each Sprinkler System starting at the
system isolation valve to verify the system's integrity; and

3} By a visual inspectionof each nozzle's spray area to verify the
spray pattern is not obstructed.

REFERENCES:

1) Catawba FSAR, Section 8.5.1

2) Catawba SER, Section 9.5.1

3) Catawba SER, Supplement 2, Section 9.5.1
4) Catawba SER, Supplement 3, Section 9.5.1
5) Catawba Fire Projection Review, as revised
6) Catawba Fire Protection Commitment index

BASES:

The OPERABILITY of the Fire Suppression Systems ensures that adequate fire

suppression capability is available to confine and extinguish fires occurring in any
portion of the facility where safety-related equipment is located. The Fire
Suppression System consists of the water system, sprinklers, CO,, and fire hose
stations. The collective capability of the Fire Suppression Systems is adequate to
minimize potential damage to safety -related equipment and is a major element in
the facility Fire Protection Program.

The ability to demonstrate that the valves in the RF/RY flew path can be cycled is
critical to maintaining the system properly. The containment isolation valves
(RF383B and RF447B) and the annulus sprinkler system isolation valve (RF457B)
are requiredto be cycled or stroked at least once every quarter as part of the
Catawba WV program. Therefore, credit can be taken for cycling these valves
under the WV program, and they dc not needto be cycled annually to meet the SLC
criteria.

The proper positioning of RF/RY valves is critical to delivering fire suppression

water at the fire source as quickly as possible. The option of increasing or
decreasing the frequency of valve position verification allows the ability to

Chapter 16.9-2 Page2 of 5 01/27\00



BASES (cont’'d)

optimize plant operational resources. Should an adverse trend develop with RF/RY
valve positions, the frequency of verification shall be increased. Similarly if the
RF/RY valve position trends are positive, the frequency of verification couid be
decreased. Through programmedtrending of RF/RY as found valve positions, the
RF/RY System will be maintained at predetermined reliability standards. The RF/RY
System Engineer is responsible for trending and determining verification frequencies
based on the following:

Initially the frequency will be monthly.
Annually review the results of the completed valve position verification procedures.

« |If the results demonstrate that the vaives are found in the correct position at least
99% of the time, the frequency of conducting the valve position verification may
be decreased from - monthly to quarterly or - quarterly to semiannually or -
semiannually to annually - as applicable. The frequency shall not be extended
beyond annually (plus grace period).

e Ifthe results demonstrate that the valves are not found in the correct position at
(east99% of the time, the frequency of cenducting the valve position verification
shall be increased from - annually to semiannuaily or - semiannuaily to quarterly
or - quarterly to monthly - as applicable. The valve position verification need not
be conducted more often that monthly.

In the event that portions of the Fire Suppression Systems are inoperable, alternate
backup fire-fighting equipment is required to be made available in the affected areas
until the inoperable equipment is restoredto service. When the inoperable fire-
fighting equipment is intended for use as a backup means of fire suppression, a
longer period of time is allowedto provide an alternate means of fire fighting than if
the inoperable equipment is the primary means of fire suppression.

This Selected Licensee Commitment is part of the Catawba Fire Protection Program

and therefore subject to the provisions of Section 2.C. of the Catawba Facility
Operating Licenses.

Chapter 16.9-2 Page 3 of5 01/47/00



Room No.

a Elevation522+0 -

100,201,106
111,112

104
105
108
110

b. Elevation 54340

230
231
240
241
250
260

C. Elevation 554+0

340
350

d. Eievation 560+0
300
300

e. Elevation 574+0

480
490

f. Elevation 577+0

400
400

]

g. Reactor Buildings

TABLE 16.9-1
SPRINKLER SYSTEMS

Eauipment Fire Watch Code

Auxiliary Building

ND & NS Connecting
Corridor

ND Pump 18
ND Pump 1A
ND Pump 28
ND Pump 2A

Auxiliary Building

NV Pump 1A
NV Pump 1B
NV Pump 2A
NV Pump 25
Unit 1 CA Pump Roem
Unit2 CA Pump Room

Auxiliary Buiiding

U2 Battery Room Corridor (DD-EE)
U1 Battery Room Corridor (DD-EE)

Auxiliary Building
KC Pumps 1A1, 1A2,
KC Pumps 181,152

Auxiliary Building

J2 Cable Room Corridor (DD-EE)
U1 Cable Room Corridor {DD-EE)

Auxiliary Building

KC Pumps 2A1, 2A2,
KC Pumps 261,282

Annulus

Chapter 16.9-2 Page 4 of 5

(@)

{3)
(3)
(3)
3)

(3)

(3)
(3)
()
(1)

(3)
(3)

(2)
(2)

(3)
(3

(1)
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TABLE 16.9-1
SPRINKLER SYSTEMS
Fire Watch Codes for Table 16.9-1 (Sprinkler Systems):
(1) Continuous.

(2)  Hourly unless Standby Shutdown System (S8S}) is inoperable. if SSSis
inoperable - continuous watch is required.

(3)  Hourly unless opposite train component is inoperable, OR sprinkler system
for opposite train component is inoperable, OR Standby Shutdown System
(888) is inoperable. If opposite train component, or sprinkler for opposite
train component, or SSS is inoperable - continuous watch is required.

Chapter 16.8-2 Page5of 5 01/16/99
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Bank Question: 60 Answer: A

1 Pt(s} Unit 2 was operating at 100% power when an electrical fire started inside the
auxiliary building cable spreading room. What type of fire suppression
system s installed inside the cable spreading area and what are the hazards to
personnel if they enter this room?

A

A manual deluge (Muisifyre) Systemis installed. An electrical
shock hazard existsdue to the use of water to combat an
electricat fire.

An automatic sprinkler system is installed. An electrical shock
hazard exists due to the use of water to combat an electrical fire.

An automatic Halen systemisinstalled. An asphyxiation hazard
exists due to the presence of Halon gas.

A manual Cardox system is installed, An asphyxiation hazard
existsdue to the presence of carbon dioxide gas.

Distracter Analysis:

A
B.

C.

Ques_060.doc

Correct Answer:

Incorrect: A manual deluge Mulsifyre systemis installed
Plausible: anelectricai shock hazard exists

Incorrect: A marLal deluge Mulsifyre system is installed
Plausible: Halon gas is generally used in areasin which electrical
firesare the predominant Rsk because it does not create a shock
hazard

Incorrect: A manual deluge Mulsifyre system is instalied
Plausible: Cardox gas is a personnel hazard — although all the
CARDOX systems have been replaced with HALON, the pull
switchesstiil say CARDOX in some areas (like the diesel generators)



Bank Question: 260.2 Answer: D

1 Pt(s) Unit 2 is responding to a loss of main feedwater event from 100% powver.
Given the following eventsand conditions:
. The reactor has tripped
. The 2A and 2B motor-driven CA pumps started in auto
e The turbine-driven CA pump (CAPT) started in auto
e Train “A” CA has been reset
e Train “B’ CA has failed to reset
e The CA pumps are aligned to the CACST

Which one of the following automatic systemresponses will cecur as storage
tank and CA pump suction pressures decrease?

A. 2A CA pump trips.
CAPT#2 pump trips.
2B CA pump shiftsto the RN system.

B. 2A CA pump suction shifts to the RN system.
CAPT #2 suction $ufls to the RN system.
2B CA pump trips.

C. 2A CA pump suction shifts to the RN system.
CAPT#2 pump trips.
2B CA pump trips.

D. 2A CA pump hips.
CAPT #2 suction shifts to the RN system.
2B CA pump suction shifts to the RN system.

Distracter Analysis:

A Incorrect: because the CAPT pump swap to RN
Plausible: candidate believes A train controls CAPT pump

B. Incorrect: 2A CA pumptrips and 2 5 CA pump shifts suction to RN
Plausible: if the candidate believes reset allows shift

C. Incorrect: Reverse of what actually happens
Plausible: if the candidate reverses the logic

D. Correct: because train B did not reset, it will shift when pressure

decreases below 6 psig.
Level: RO&SRO
KA: SYS 061 K6.02 (2.6/2.7)

Lesson Plan Objective: CA Obj: 12

Ques_260.2.doc



Source: Mod McGuireNRC 2002
Level of knowledge: comprehension

References:
1. OP-CN-CF-CA page 13, 14

Ques_260.2.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

NlLlL]p|
Objective LIP|PT
ORISR
0lotQ
Explainthe purpose of the CA System. XXX
2 | List all of the sources of water available to the CA pumps, and the XIX|IXiX
order of preference of each.
3 | Explain the normal and recirculation flew paths associated with the XIXIX|X
CA System.
4 | List the automatic start signals (including setpoint) for the motor X|IX|X!IX
driven and turbine driven CA pumps
5 | Explain the trip and reset procedures for the CAPT Trip/Throttle
valve. 7
Explain CAPT iocal operation. - 1
Given appropriate plant conditions apply Limits and Precautions XITX[IX|X
associated with related station procedures.
8 | Drawthe CA system per the Simplified Fiow Diagram. Lo
Describethe use d the Auto Start Defeat circuitry. X|X|X
10 | Describethe operation of CA System Valve Control reset circuitry. X X1 X
11 | Discuss how to regain control of CA pumps following CA auto start XXX
coincident with sequencer actuation.
12 | Explain CA pump low suction pressure protection. XXX
13 | Given a set of plant conditions and access to reference materials, X{X|X
determine the actions necessary to comply with Tech Spec/SLC's.
14 | State from memory all Technical Specification actions for the Xt X
applicable systems, subsystems, and components which require
rremedial action to be taken in less than one hour.
15 |IListthe system designator and major component nomenclature. X
Time: 3 hours
OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43

Page 3 of 26



DUKE POWER CATAWBA OPERATIONS TRAINING

2) Moving of these valve travel stops will piace the CA system into an
Action Statement and require rebalance of the system.

3) Positions are placed inthe throttle valve programas number
threads open, so anyone who wants to verify throttle position can
count threads without moving the valves.

b) The vaive positioners are calibrated so that 0-100% demand
corresponds to the actual (Full closed to Travel Stop) movement

range.

1) The open Limit Switches are adjusted to provide open indication
when the valve is at the travel stop.

2} The controilers on both units are 0% {Fuil Closed) to 100% (Full
Open).

C. Loss of Normal Suction Pressure Protection{Obj # 12)

1. Providesa methodto supply alternate suction sources to the CA pumps in
the event that the Normal Sources, Condensate Grade Water, become
inadequate. Annunciator alarms are providedfor indications df Low
inventory in these tanks. A low level alarm exists on the UST at 50%to
allow the operator time to initiate make-up to preclude swapover to RN. If
this action can not be performed, the operator must isolate the UST and
break Condenser vacuum.

a) Eachtrain of pressure switches share a common Impulse line. Should
that line fail and pressure decrease, all three (3) pressure switches will

sense a low pressure condition.

b) The Loss of Normal SUCtION Pressure Actions are on a FIVE (5)
Second Delay for ALL three channels.

c) ifboth trains d "CA SYS VLV CTRL"are RESET following an
automatic start of the CA system and "CA PUMPS LOSS OF
NORMALSUCT (AD-5 E-1 or 2) is received, the CA pumps will trip
and if manually restarted will trip again in 5 seconds. To avoid this
dilemma the operator must manually swap CA suction to the RN
supply and then restartthe CA pumps.

d) Ifany d the RNto CA valve's switches are selected to closed, the auto
swap to RN for the associated pump is disabled, and therefore, the
pump will be inoperable.

e) 'A'Train, 'B' Train and RC Low Suction Pressure Setpoints (10.5, 6,
and 9.3 psig respectively) are different due to pressuretap locations
(Elevations). They should all occur at same time on suction pressure
decrease.

2. "A"Train Loss of Normal Suction Protection

OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43
Page 13 of 26



DUKE POWER

CATAWBA OPERATIONS TRAINING

a) Three (3) pressure switches monitor the suction gressure to " AMD
and TD pump. Should 2/3 devices sense 10.5 PSIG decreasing, the

following occurs:

1)

2)

3)

For "A" pump, id Auto Start received AND CA NOT RESET AND
Pump IS Running then 1{2)CA15A and 1(2)RN250A OPEN

For 1(2) TD pump, ifAUTO START received AND CA NOT
RESET then 1(2)CA116A and 1(2)RN250A OPEN.

1(2)AD-5 £1:"CA PUMPS TRAIN A LOSS OF NORM SUCT"
alarms on decreasing pressure and 1(2)AD-5 F1: "VLV RN250 RN
WDR TO CA PMP SUCT 1SOL OPEN" alarms when RN250A is
intermediate or full opera.

3. "B" Train Loss of Normal Suction Protection

a) Three (3) pressure switches monitor the Suction Pressureto "5" MD
and TD pump. Should 2/3 devices sense 6.0 PSIG decreasing, the

following occurs:

1)
2)

3)

For "B" pump, ifAuto Start received AND CA NOT RESET AND
Pump S Running then 1(2)CA18B and 1(2)RN310B OPEN

For 1(2) TD pump, if AUTO START received AND CA NOT
RESET then 1{2)CA85B and 1{2)RN310B OPEN.

1{2)AD-5 E2:"CA PUMPS TRAIN B LOSS OF NORM SUCT"
alarms on decreasing pressure and F2: “VLV RN310 RN HDR TO
CA PMP SUCT ISOL. OPEN" alarms when RN310B is
intermediate or full open.

b) RC System Loss of Normal Suction Source

1)

2)

3)
4)

5)

The RC piping buried within the Turbine Building providesa
separate, redundant Sabotage Proof source of Feed Water to the
S/G's. This Source s a part of the SSF Complex and can supply
the $/G's with enough feed to maintainthe plant at Hot Standby
Conditions fer 3.5 days.

Three (3) pressure switches monitor suction pressure at the same
location as the RN pressure switches. But these Will supply ONLY
THE TD CA PUMP upon reaching setpoint.

At 9.3 PSIG decreasing {2/3 coincidence) 1{2)CA174 and
1(2YCA175 WILL OPEN.

1{2)AD-5 G4:"SSF CAXFER TO RC"indicateswhen SSF source
lined up to CA system.

RC swapover is independent of an auto start signal.

OP-CN-CF-CA

FOR TRAINING PURPOSES ONLY REV. 43
Page 14 of 26
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Bank Question: 260.1 Answer: D

1Pi(s) Unit 2 is responding to a loss of main feedwater event from 100% powver.
Given the foilowing events and conditions:

The reactor has tripped

The 2A and 2B Motor-driven CA (MBCA) pumps started in auto
The Turbine-driven CA pump (TDCA) started in auto

CA suction pressure slowly drops to 4 psig

Which one of the following automatic system responses (ifany) will occur at
this time?

A 2A CA pump suction remains aligned to the CA storage tanks
The TDCA pump suction shifts to the RN system
2B CA pump suction shifts to the RN system

B. 2A CA pump suction remains aligned to the CA storage tank
The TDCA pump suction remains aligned to the CA storage tank
2B CA pump suction remains aligned to the CA storage tank

C. 2A CA pump suction shiftsto the RN system
The TDCA pump suction shifts to the RN system
2B CA pump suction shiftsto the RN system

D. 2A CA pump suction shifts to the RIN system
The TDCA pump suction remains aligned to the CA storage tank
2B CA pump suction remains aligned to the CA storage tank

Distracter Analysis: Unit 2 A train valvesRN-69A and CA-15A opensat4.5
psig and B train valves including the TDCA A train supply opens at 3.5 psig.

A. Incorrect: 2A CA pump shifts suctions to the RN system and TDCA
and 2B CA pumps do not shift
Plausible: if the candidate reverses the train relation of the unit
difference.

B. Incorrect: 2A CA pump shifts suctions to the RN system.
Plausible: if the candidate does not know the auto-swap setpoints.
This is the correct answer for Unit t

C. Incorrect: 2B CA and TDCA pumps do not shift suctionsto the RN
system.
Plausible: ifthe candidate does not know the swap over setpoints

D. Correct Answer:

Level; RO&SRO

Ques_260.1.doc
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KA: GEN G2.2.4 (2.813.0)

Lesson Plan Objective: CF-CA SEQ 10
Source: Mod; Ques_260, CatawbaNRC 1997
Level of knowledge: analysis

References:
1. OP-MC-CF-CA pages 21, 63



Bank Question: 263 Answer: A

1 Pt(s) Unit I is shutdown in mode 6 with fuel movement in progress. Given the
following events and conditions:

o The new fuel elevator failsio eperate in the up direction
Which one of the following statements describes the cause of this problem?

A.  1EMF-15 (SPENT FUEL BLDG REFUEL BRIDGE) has failed
high.

B. 1EMF-20 (NEW FUEL STOR 14) has failed high.
C. The load in the new fuel elevator weighs 1100 ths.

D. The spent fuel bridge crane is NOT indexed over the new fuel
elevator.

Distracter Analysis:

A. Correctanswer

B. Incorrect: does not have aninteriock with the new fuel elevator
Plausible: new fuel vault monitor sounds like it "“fits" with new fuel
monitor if candidate does not know answer

C. Incorrect: If load exceeds 12001bs., will prevent movement
Plausible: this is a valid interlock but the weight is insufficient to
actuate it

D. Incorrect: there is no interlock to prevent moving the new fuel
elevator
Plausible:there is an interlock to prevent moving the spent fuel pool
crane

Level: RO&SRO

KA: SYS 034K6.02(2.6/3.3)

Lesson Plan Objective: FH-FHS SEQ 8
Source: Bank

Level of knowledge: memory

References:
1. OP-CN-FH-FHS page 18

Ques_263.doc



Explain the purpose and design features of the Fuel Handling System:
1. Fuel transfer canal

2. Spent fuel pool

3. Cask area

4. Transfer tube associated with fuel handling operations

3. New fuel storage vault

Describe in general terms the actions required per AP/1/A/5500/25 (Damage
Spent Fuel), AP/1/A/5500/26 (Loss of Refueling Canal or Spent Fuel Pool
Level), and AP/0/A/5500/33 (Damaged Tamper Seal on Special Nuclear
Material Shipments).

Explain the purpose of each of the Fuel Handling Crane Bridges.

Describe the function and operation of the instrumentation and controls
associated with the fuel handling bridges.

elbe

Ll ks

Describe the interlocks asscciated with the fuel handling bridges.
* _List the requirements for bypassing fuel handling interiocks

e

Given a set of specific plant conditions and access to reference materials,
determine the actions necessary to comply with Tech Specs/SLCs.

Describe operations of the Reactor Building Fuel Mast,

Describe the design purposes and features of the Fuel Handling Auxiliaries.
e New Fuel Elevator

Fuel Transfer Tube

Fuel Transfer Car

Upender

Fuel Handling Tools

Fuel Handling Accessories

*® o O » =

o] bt I B B

|
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A. Components Description
1. New Fuel Elevator (Obj. #8)

a)

b)

c)

d)

e)

Box shaped, with top open and able to hold one fuel
assembly.

Usedto lower New Fuel assemblies into SFP. (Referto
OP/1-2/A/6550/006) (Transferring Fuelwith the Spent Fuel

Manipulator Crane).
Control pendant on operating floor
1) Up/Down light
2) No-load light
(a) lessthan or equalto 330 Ibs. iight
3) Overload light

(@) Normalgreater than 1200 Ibs. (Canbe
bypassed)
(1) Prevents raising elevator with assembly in
it unless key bypass switch 5 activated.
(Prevents removing a Spent Assembly
usingthis elevator).

()  Overload greater than 2400 Ibs. (No Bypass on
this)
4) Up/Bown pushbutton

Will not go up with high radiation alarm on EMF-15 or loss of
powerto EMF-15 (Spent Fuel Pool Building Refueling Bridge
Monitor).

Will not go up with loss of powerto SFP crane or crane over
the elevator.

2. Transfer

a)

b)

Fuel Transfer Tube (Obj. #8)

| ) Usedfor transferring fuel under water between
containmentand spent fuel pool.

2) Blankflange closes transfer tube on containment side.
3) Valve is used on spent fuel side.

Transfer Car (Obj. #8)

1} Runs on raised tracks through the transfer tube.

Normal drive system is two continuous roller chains running along the length of the
tracks on the pit side. Ends of chains connected to a pusher am.

QP-CN~Fd-Eug
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Bank Question: 282.7 Answer: C

! Pi(s) Which one of the following statements correctly describesthe complete VI
system response to a loss of VI header pressure?

A. 96 psig - the standby air compressor auto starts and loads
80 psig = VS-78 (VS supply to VI) opens

B. 96 psig - the standby air compressor auto starts and loads
80 psig = VS-78 (VS supply to VI} opens
76 psig - VI-500 (VI supply to VS) closes

C. 96 psig - the standby air compressor auto starts and loads
94 psig - the standby air compressor quick starts and loads
80 psig - VI-500 (VI supply to VS} closes
76 psig = VS-78 (Y8 supply to VI) opens

D. 96 psig - the diesel air compressor quick startsand loads
94 psig - the standby air compressor auto starts and loads
80 psig ~ VI-500 (VI supply to VS) closes
76 psig - VS-78 (VS supply to VI) opens

Distracter Analysis:

A Incorrect: Missing the quick start ofthe standby air compressor and
V/S-78 opening
Plausible: partially correct- actions listed are correct
B. Incorrect: missing the quick start ofthe air compressor - valve
operation setpeints are reversed
Plausible: partially correct- correctactions, wrong setpoints
Correct This is the correctsequence
Incorrect: the diesel air compressor does not auto-start — missing the
quick start sequence for the standby air compressor.
Plausible: partially correct.

=0

Level: RO&SRO

KA: SYS 079 A4.01(2.7/2.7)

Lesson Plan Objective: VI Ohj: 5, 8, 28, 30
Source: Bank

Level of knowledge: memory

References:

Ques_282.1.doc
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DUKE POWER

CATAWBA OPERATIONS TRAINING

Page4 of 36

1 {NILIL}P
Objective sictlplelT
S|O|R|[S[R
cio;Q
State the system designator{s) and nomenclature for major components } X |
2 | Explain the purpose of the InstrumentAir system XX XX
3 | Describe the basic flow paths through the Instrument Air system X | X 7
o Airflow
e Recirculated Cooling water flow
 Nuclear Service Water flow R
4 | ldentify the normal InstrumentAir system header pressure. X1 X
Identify the major components served by the InstrumentAir system X{ XXX
and describe the effect on plant operations on a Baoss of Instrument Air
8 t[;escribethe conditions which will cause an InstrumentAir compressorto | X [ X | X [ X | X
p
7 | Explain how the InstrumentAir system will respondto a compressortrip | X | X [ X | X | X
Describe howto cross-connectthe InstrumentAir and Station Air XX X[ XX
systems
« Explainwhy the cross connection is made XXX
e Describe the flow path from VS to VI
9 Descr_ibe the Instrument Air compressor automatic actions and their XIX|X
setpoints
10 | Explain the purpose of the InstrumentAir dryers i x| x
11 | Describe the automatic actions, alarms, and their setpoints associated X{X
with the InstrumentAir Dryers _
12 | Identify the type of power supplies to each compressor (Vi, VS and VB}) XXX X
13 { Explain the purpose of the Station Air system XEXIX]X
14 | Describe the basic flow paths through the Station Air system XX
o Airflow
s Recirculated Cooling Water flow
* Low Pressure Service Water Row
15 | ldentifythe normal Station Air system header pressure XX}
OP-CN-SS8-Vi FOR TRAININGPURPOSES ONLY REV. 26



DUKE POWER CATAWBA OPERATIONS TRAINING

2.

Loss of VI to Primary PORV's
Pressure regulating valves supply primary PORV's (1NC34A, and 328)

a) Nitrogen pressure supplied from Cold Leg Accumulators A and B.

b) The probabilistic risk assessment states the need to have twe motive
forces for Pzr PORV's in case NCS feed and bieed is heeded, so the

No was added. If noN9 and a major accident occurs in conjunction

with a loss of VI to containment then there may be no meansto
control the heat buildup in the reactor and consequently core
damage

Loss of VI {Obj. #5, 8, 28, 30)
a) Automatic actions

1) 96 psig = Low Pressure Alarm - Standby Compressor starts and
loads

2) 94 psig- Standby Compressor "Quick-Starts"and loads

(@ NOTE: The "Quick-Start"feature refersto a timer that is
set inthe CEM computer program. This timer allows the
standby compressor time to start and reach normal
operating temperatures prior to loading. Phis also aliows
for small fluctuations in system pressure without loading
the standby compressor.

(b)  Upon receiptof the "Low Pressure Emergency”alarm at
94 psig, this time is halved by the CEM computer to allow
the standby compressor to load faster.

3) 80 psig— VI 670 'VI Dryer Auto Bypass' opens
4) 80 psig- ViI500 'Vi supply to VS' closes.

5) 76 psig- V878 'VS supply to VI' opens - VS provides instrument
air via oil removalfilters.

b) AP/Q/A/5500/22 'Loss of InstrumentAir'
1) Reference a current copy of this AP
2) Major actions
Ensure proper compressor operations
Locate and isolate leaks
Maintain stable plant conditions

¢ Monitor piant equipment for status changes.

OP-CN-58-Vf

FOR TRAINING PURPOSES ONLY REV. 26
Page ¢ of 36



Bank Question: 300.7 Answer: €

I Pi(s) Unit | was responding to a steamiine break inside containment on the tC S/G
per E-2 (Faulted Steam Generator Isolation). All equipment has operated as
designed.

Which one ofthe following action statements correctly describes the
expected method for isolating steam to the CAPT from the faulted S/G?

A Manually close the CAPT trip and throttle valve (1SA-145).

B. Manually close the 1C MSN and MSIV bypass valve.

C. Manually close the maintenance isolation valve (1SA-4j in the
doghouse.
D. Manually close the stop-check valve (1SA-6¢) in the mechanical

penetration room.

Distracter Analysis:
The key to this question is for the candidate to realize that the manual
isolation valve would be preferred to the stop check valve.

A Incorrect: Will isolate steam from BB and 1C S/G
Plausible: partially correct— will isolate wrong S/G

B. Incorrect:
Plausible: if candidate doesn’t realize the tap for the CAPT is
upstream of the MSIV

C. Correct: the manual isolation is the preferred choice in E-2
Plausible:

D. Incorrect:
Plausible: the stop check is closed if the isolation valve cannot be
closed.

Level: RO&SRO

KA: APE G40 AK?2 01 (2.6/2.5)
Lesson Plan Objective: CA Obj: 11
Source: Bank

Levei of knowledge: memory

References:
1.EP-EZ2 page 12

Ques_300. L.doc



2. E-2 Background Document page 9
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DUKE POWER CATAWBA OPERATIONS TRAINING

PINJLIL|P
Objective S{LPIPT
S{O|R{SIR
ojolQ
1 | Explain the purpose of the CA System. XIX{ XX
2 | List all of the sources of water available to the CA pumps, andthe | X | X | X | X | X
order of preference of each.
3 | Explain the normai and recirculation flow paths associated withthe | X | X | X [ X | X

CA System.

4 | List the automatic start signals (including setpoint) for the motor | X | X | X | X | X
driven and turbine driven CA pumps

5 | Explain the trip and reset procedures for the CAPT Trip/Throttle | X | X
valve.

Explain CAPT local operation. XX k4

7 | Given appropriate plant conditions apply Limits and Precautions ) X | X | X | X} X
associated with related station procedures. L
Draw the CA system per the Simplified Flow Diagram. XX bl i

8 | Describe the use of the Auto Start Defeat circuitry. o

16 | Describe the operation of CA System Valve Control reset circuitry. XXX

11 | Discuss how to regain control of CA pumps foliowing CA auto start ' X{X{X
coincident with sequencer actuation. o

12 | Explain CA pump low suction pressure protection. X x )X

13 {Given a set of plant conditions and access to reference materials, XXX

determine the actions necessary to comply with Tech Spec/SLC's.

14 | State from memory all Technical Specification actions for the XX
applicable systerns, subsystems, and components which require
remedial action to be taken in fess than one hour.

15 |List the system designator and major component nomenciature. X
Time: 3 hours
OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43
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DUKE POWER CATAWBA OPERATIONS TRAINING

A. Overview

1.

Purpose: This procedure provides actions for transferring the safety
injection system from the cold leg recirculation made to the hot leg
recirculation mode.

ES-1.4 is entered from E-1 (Loss of Reactor or Secondary Coolant)
where the plant specific time for transferring to hot ieg recirculationis
reached. Inthis case a break inthe NC system has occurred which is
large enough to reduce the NC pressure to less than the shutoff head of
the ND pumps. After the transfer has been completed the operator
should returnto E-I..

B. Major Action Summary

1.

Align Sl Flowpathfor Hot Leg Recirculation

a) Hot Leg recirculationis implemented to terminate boiling in the core
and to prevent boron precipitationin the core.

C. Use the "Enhanced Background Document"for detaited step description.

26 EP/M/AS000/ECA-1.1 (boss of Emergency Coolant Recirculation)
A. Overview

1.

Purpose: This procedure provides actions when emergency coolant
recirculation capability is lost. This is defined as the inability to inject from
the sump lo the NC system usingan NB pump.

ECA-1.1 can be entered from E-1, (Loss of Reactor or Secondary
Coolant), when cold leg recirculationcannot be verified to be available.
Entry is made from ES«1.3, (Transfer to Cold L.ag Recirculation), when at
least one flowpath from the sump cannot be established or maintained.
Also entry can be made from ECA-1.2, (LOCA Outside Containment)
when a LOCA outside containment cannot be isolated. If recirculation is
restored at any time, the operator should return to the procedure and step
in effect. If recirculation is not restored upon procedure completion the
piant staff B consulted.

B. Major Action Summary

1.

2.

Continue attempts to Restore Emergency Coolant Recirculation.

a) The operator is to try to restore the equipment needed for
recirculation in order to avoid performingany extreme recovery
actions. These actions will be continued throughout the procedure.

Increase/Conserve FWST Level

a) Makeupis added to the FWST and FWST outfiow is minimized by
stopping any unnecessary containment spray pumps and decreasing
S| pump flowrate.

3. Depressurize 8Gs to Cooldown and Depressurize the NC System

OP-CN-EP-EP2 FOR TRAINING PURPOSES ONLY REV. 03

Page 12 of 14



STLP DESCRIPTION TABLE FOR EP/1/A/5000/E-2
. Operator Actions

L/

|

STEP 7: Isoiate all fauited S/G(s) as follows:
PURPOSE :
To isolate all feedwater to and steam flow from the faulted S/G(s)

To prevent the operator from isolating steam to the CAPT if it is the only
source of feed flow to the steam generators.

APPLICABLE ERG BASIS:

Isolation of the feedwater to the faulted S/G maximizes the cooldown
capability of the nonfaulted loops following a feedline break and minimizes
the NC System cooldown and wass and energy release following a steamline
break. Isolation cf steam paths from the faulted S/G also minimizes the NC
System cooldown and mass and energy release to containment. In addition.
isolation of these steam paths could isolate the break.

I fthe CAPT is the only operable source of feed flow to the steam generators
(i.e., CA Pump IA and 1B ana other operable pumps are incapable. of providing
feed flow to the SGs). then isolation of this steam supply line mey degrade
system conditions and result in a transtion to FR-H.1. Therefore. this
isolation must not be performed.

PLANT SPECIFIC INFORMATION:

Corrective actions of PIP 90-0008 were implemented. The new guidance. should
steam to CAPT require isolation. is to proceed first to the Maintenance
isolations in the doghouse. to be consistent with Tech Specs and SAR. A
contingent action is provided to direct the operator to the previously used
stopcheck valves located in the mechanical penetration room.

KNOWL EDGE/ABILITY:

Page 7 of 14
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Bank Question:324 Answer: D

1 Pt(s) Unit 2 was operating at 100% power when a design basis LOCA into
containmentoccurred. Given the following conditions:

e 2EMF-53A/B (Containment TRN 4/B (HI Range)) are both inoperabic

Which one of the following indications would most accurately determine the
dose rates inside containment for the offsite dose assessment calculations?

A. 2EMF-38, 39, 40 (ContainmentPAR/GAS/IOD) indications
B 2EMF-5 (LIQ R/W CONT AREA) indications
C. 2EMF-54(tIH) (Unit Vent Gamma¢HI-HI Range)) indications

D. Portable instruments readings taken on the containment Walll
and appropriatelyscaled for shielding factors

Distracter Analysis:

A. Incorrect: 2EMF-38, 39, 40 are isolated by a phase A signal
Plausible: They accurately measure radiation levels under normal
circutnstaiices

B. Incorrect Thiswould only measure activity inside the NC system
piping
Plausible: This monitor is used to measure NC system activity
during norma! operations

C. Incorrect: the unit vent path would be isolated during an accident
Plausible: If not isolated, this could be a good measurement ofthe
activity in containment

D. Correct: In the event both Containment High Range Radiation
Monitors become inoperable during an accident, alternate
measurement Of containment radiation may be performed per
HP/0/B/1009/006 (Alternative Method for Determining Dose Rate
Within the Reactor Building).

Level: RO&SRO

KA: SYS073A1.01 (3.2/3.5)
Lesson Plan Objective: CNT Obj: 9
Source: Bank

Ques_324.doc



Level of knowledge: memory

References:
1. OP-CN-CNT-CNT page 13
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DUKE POWER CATAWBA OPERATIONS TRAINING

Objective

_

o X = 7T

STATE the purpose of Containment.

LIST the boundaries, which prevent the release of radioactivity
to the environment.

XIXI0O O v
X[X|IQ w vr

5¢

SUMMARIZE the conditions that must exist for Containment 1o
be considered OPERABLE,

>
>

SUMMARIZE the conditions that must exist for the Reactor
Building to be considered OPERABLE.

STATE the normal operating range for containment pressure
and temperature for all modes of cperation.

STATE the design limits for containment pressure and
temperature.

DESCRIBE the operation of Containment Atmosphere
Radiation Monitors EMF-38 (Particulate), 39 {(Gas), and 40
(lodine) including:

* Operationd the sample pump and sample point
selection vaives.

¢ Automatic actions initiated by Trip 2 alarms

s Package response to a Phase ‘A’ Containment Isolation

DESCRIBE the response of EMF-53A/B to a design break
accident and how this response can be used to help determine
containment conditions.

DESCRIBE alternate means of determining containment
radiological conditions with EMF 53A/B out of service.

10

STATE the site administrative requirements for containment
entry per SD 3.1.2 (Access to Containment or Annulus and
Areas Having High Pressure Steam Relief Devices)

11

STATE the site administrative requirements for when, and in
what areas the "Buddy System" is to be used per SD 3.1.2
(Access to Containment or Annulus and Areas Having High
Pressure Steam Relief Devices).

12

EXPLAIN the operation of the personnet airlock doors interlock
and interlock bypass.

13

EXPLAINthe operation of the personnelairlock doors for

normal entry and exit.

OP-CN-CNT-CNT FOR TRAINING PURPOSES ONLY
Page 4 of 27

REV.40




DUKE POWER CATAWBA OPERATIONS TRAINING

2) Evaluationof Core Damage

(@)  Operations SROs and Reactor Group will use RP/0/A/5000/015
(Core Damage Assessment) to determine the extent of
cladffuel failure.

(b) EMF53A and EMF53B may be used to calculate percent
cladffuel damage a to directly estimate fuel failure.

(c) Information is provided © the Emergency Dose Assessor to
selectthe correct dose computer mode!.

3) Alternate Radiation Monitoring

(a) In the event both Containment High Range Radiation Monitors
become inoperable during an accident, alternate measurement
of containment radiaton may be performed per
HP/0/B/1008/006 (Alternative Method for Determining Dose
Rate Within the Reactor Building).

()  This procedure directs RP technicians to select a high range
survey meter and obtaln a contact dose rate at center of
outside airtock door to the upper personnelairlock hatch.

(c) A calculation is performed to yield an estimated containment
radiation level for use with emergency offsite dose assessment
calculations.

4) EMFS3A and EMFS3B are required by TS 333 (Post Accident
Monitoring Instrumentation)

B. Equipment Hatch (Penetration No. C400)

The Equipment Hatch Penetration and Cover are components of the steel
Containment Wall.

Normally, the Equipment Hatch Cover is latched to the penetration sieeve..
When required for containment closure, the Equipment Hatch Cover is required
to be held in piace without gaps.

When access into Containment is required, the Equipment Hatch Cover is
designed to be lifted out of the way by a hoist hung from the Containment wall.
Maintenance Group is responsible for performing this evolution. The hatch must
be capable of being replaced without AC power available (i.e. a backup portable
generator to power the hoist) shouid it be required. The time required to do this
is documented at the beginning of each outage. !f containment closure is
required, and exceptions are allowed, this time must be less than a calculated
stay time to allow removal of the equipment hatch (the equipment hatch being
removed would be considered a closure exception.)

The Equipment Hatch containment vessel seal is a double O-ring design subject
to Type B Leak Rate Testing following final installation after an ocutage. (Refer to
PT/1/A/4200/001H (Equipment Hatch Leak Rate Test))

OP-CN-CNT-CNT FOR TRAINING PURPOSES ONLY REV. 40
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Rank Question: 331.1 Answer: B

1 Pi(s) A technician is performing a calibration procedure, which requires a series of
approximately 10sequential stepsto be conducted while standingina
contaminated area. He/she is in direct commiunications with an operator, the
communicator, who holds the procedure and reads each step sequentially.

If the performer does not have the procedure in hand as he/she performs the
steps, what are the requirementsof NSD 704 (TechnicalProcedure Useand
Adherence) regarding the sign off for each step?

A. Only the performer can sign off the steps upon completion of the
task after leaving the contaminated area.

B. The communicator signs off each step as the step is completed
using kis/ker own initials and the initials of the performer.

C. The communicator signsoffeach step as the step is completed
using kis/kex own initials along with the time.

D. The communicator signs off each step as the step is completed
using the performer's initials along with the time.

Distracter Analysis:

A Incorrect: Both initials Bt be entered on each step.
Plausible: this is a logical albeit incorrect choice.

B. Correct:

C. Incorrect Bath initials nwst be entered on each step.
Plausible: this is a logical aibeit incorrectchoice.

D. Incorrect: Both initials must be entered on each step.

Plausible: this is a logical albeit incorrect choice.
Level: RO&SRO

KA: ADM G 2.1.2((4.3 / 4.2}

Lesson Plan Objective: ADM-OP SEQ 13
Source: Bank

Level of knowledge: memory

References:

1.0OP-CN-ADM-OP page &
2. NSD 704 pages 4,7

Ques_331.1.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

i/ N|JLILIP
Objective S|L|P|P|T
S|IOIR|{S|R
olola
Describe the General philosophy and intent of procedures. X|X|X|X
Describe when a procedure is required. X1 XXX
Describe how a procedure is revised for Permanent major changes with | X | X | X | X
normal approval.
4 | Describe how a procedure is revised for Major changes with temporary XIXiX|X
approvail.
5 | Describe how a procedure is revised for Restricted major changes. X XXX
6 | Describe how a procedure is revised for Minor procedure changes. XEXEX X
7 | Define the term - Qualified Individual. X[X| XXX
8 { Explainwhen IV is required. XX XXX
91| Describethe responsibiiities for use of Drocedures. XI XXX X
10 | Describe "working copy", control copy (outside Control Room), and X[X| XX
"control copy”.
11 | Listthe actions to take arior tc the use d & orocedure. XX X! X
12 | Describewhen a procedure is required to be in the possession of the XX X]|X
user.
13t Explainwhen sign offfinitials are required in a procedure. X1 XXX
14| Describe the action taken for incomplete and completed procedures. XX {X[(X|X
15 | Describe the requirements necessary to depart from a procedure. XX XXX
16 | Describe the action necessary to resolve a given discrepancy. X| X[ XX
17 | Describe how procedures are verified correct. XXX} X
18 | Describe how control copy (outside the Control Room) procedures are X1 XIX|X
maintained current.
19 | Describe the use and purpose of the "Revised Data Book' XIX{XIX
20 | Explain the format used in the EP's and AP's. X|X|X
21 | Describe the use of constrained language and the meaningofanyword | X [ X | X | X | X
from the constrained language list.
22 | Describe the difference between "A" and "B" procedures. X|IX|X{X
23 | Describe the transfer of initials in a procedure. X X[X|X|X
OP-CN-ADM-OP FOR TRAINING PURPOSES ONLY REV. 18
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DUKE POWER CATAWBA OPERATIONS TRAINING

D. InformationUsed/Taketi into Account

Tech Manuals

Manufacturer's Instruction Manuals

General technica! information

Vendor technical bulletins

FSAR

Tech Specs

Relevant Operating Experiences(e.g. reportable occurrence).
Safety Precautions

Good Engineering/Operational Practices

© N o O~ w0 DNE

©

2.2 Operations ManagementProcedure 1-4 (Use of Procedures) and NSD 704
outlines the specific requirements for using operations department procedures.

2.3 Use CMP 1-4, and NSD 704 cover with the student the following sections:
A Responsibiiities (Obj. #9)
1. Operations Shift Manager or Unit Supervisor
2. All personnel who use procedures
8. CQualifications (Obj. #7, 29)
C. Control of Approved Procedures (Obj. #10, 28)
1. Control Copy Procedures
a) Control copies in the Control Room
b) Control copies in locations other than Control Room
2. Working Copy Procedures
D. Use of Approved Procedures (Obj. #14, 15)
1. General Statements of Philosophy (Obj. #1)
Levels of Use (Obj. #12)
Use df Procedures{Obj. #11, 17)
Departure From Approved Procedures(Obj. #15)
Procedure Sign-off {Obj. #13, 23)
Procedure Conflicts (OP, PT's)
Independent Verification (IV) (Ohbj. #8)
Constrained Language {Obj. #21)

© ©® N O G AW

Component Operations
10. In Progress Procedures

OP-CN-ADM-OP FOR TRAINING PURPOSES ONLY REV. 18
Page 8 of 12



VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACH USE

NSD 704 Nuclear Policy Manual - Volume 2

an unexpected situation can make matters worse. Only when there is an immediate personnel
hazard or risk of equipment damage should attempts be made to change the state ofthe system
prior to involving supervision or the Control Room SRO.

23 Involving supervision or the Control Room SRO before taking any other actions to return system
to normal or safe.condition.

Note:  Procedure problfems do not relieve the performer of the responsibitity for maintaining
safe plant operation, while conducting the activity.

704.6 PROCEDURE US€ (REFER TO APPENDIX B, 704.)

e

il

12.

i3.

4,

Procedures shall only be used for the intent and purpose for which they were written.
Procedures shall be adhered to during the course ofactivities

A Working Copy or a Control Copy of a procedure shall be used in the conduct ofthe specified activities.

Prior to use, Working Copies shall he vmified by comparison with the Control Copy of the procedure. This
comparison shall be repeated every 14 calendar days while work is in progress. If work is stopped and later
resumed more than 14 calendar days from last verification. comparison with the Control Copy shall be
performed prior to restarting work.

At least one person performing the task described by the procedure shall be qualified to the procedure/task, or
the task shall be directly supervised. Tdocumentation of directly supervised tasks shall be included in the
procedure or in the work order.

Procedure steps should normally be initialed/signed by the qualified (or directly supervised) person
performing the step. Wheun this is not practical, a separate qualified (or directly supervised) person may sign
as the performer based on pesitive verification of correct step performance. The person signing as performer
is accountable for correct step performance.

If the person signing a procedure step is not the performer. both doer and documenter initials (or names) shall
be entered at each applicable step or group of steps.

Persons performing a procedure which contains sign-off steps should place their name and initials at the
beginning of the procedure or on she first page of the procedure on whish their initials appear.

Transfer of sign-offs or data from contaminated procedures to a clean copy shall be step-by-step. Photocopy.
facsimile, electronic message recorder. or direct communication to another individual are acceptable methods
to accomplish this.

when transferring completed steps from an existing procedure to a new procedure:
A. Transfer original initials of the person performing the procedure step

B. The individual transferring the initials then signs or initials all applicable pages indicating that the
initials have been transferred.

Direct supervision of a task includes. as a minimum, a pre-job briefing, a post-job review of results, and any
job observations the supervisor deeins necessary to ensure proper compliance and the desired results are
obtained.

All procedures shall be considered as “Continuous Use* procedures unless otherwise designated within the
procedure. Procedures should be classified in accordance with Appendix A. 704.

Continucus Use or Reference Use procedures shall be in the possession ofthe performer(s) at the job site.

For Continuous Use procedures. each step shall he read, understood. and perfermed as written. If sign-off is
required. each step shall be signed off as the action is completed (step-by-step adherence).
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3.

If place keeping aides (hones, blanks, etc.) are not provided, the user may still check off stepsas they are
completed.

4. When the action or condition called for by a step is found to already exist, v.:= step may be signed off as
completed. Any unexpected actions or conditions shall be evaluated.

5.  Procedurestepsshould normally be initialed/signed by the qualified (or directly supervised) person
performing the step. When it is not practical for the person performing the step to sign the step. two other
methods may be used.

A. When a separate qualified (or directly supervised) person has positive verification of correct step
performance. that individual may sign off as the performer.

e Thepersan signing off as performer is accountable far Correct st<p performance
¢ Positive verification is direct visual observationof a step with an obvious and easy way to
determine outcome.

B. When another person signing a procedure step is not the performer AND does not have positive
verification. both the performer's initials and the documenter's initials (or names) shall be entered at
each applicablestep or group of steps.

e The performer is accountable for correct step performance
e Thedocumenter is accountable for correct step sequencing, proper place keeping, and correct
documentation.

6. Initials may be transferred fran an in-progressor completed Working Copy to another Working Copy.
A. Circumstances which might require the transferring of initials are:

e Transferring from a contaminated copy to a clean copy.
« Consolidatingsignatures from several working copies to a singte Working Copy.
« Transferring from an in-progress procedure to a new revision of the procedure.
B. Transfersof sign-offs ok data is to be done step-hy-step.
C. Acceptable methods to accomplishtransferring of initials are:
»  Photocopy
e  Facsimile
¢ Direct communicationsto another individual
D. Transfer initialsfrom an in-progress Working Copy to another Working Copy as follows:
e Transfer initials of the person performing the procedure step
' The person transfemng the initials shall sign or initial all steps indicating the initials have been
transferred.
e Far wholesale transfer of initials. the person transfarring the initials may sign their initial on
each page, with an explanation.

7. Repeating a series of steps:

o  Hexibility should be written into the procedure when steps may need to be repeated.

e If steps have signoff blanks, sign off during the first or last pass through the block of steps.

*  Check boxes can be checked once during the fast pass or once during each pass, whichever is best
for the user to maintain place keeping.

REVISION 16
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Bank Question: 363.3 Answer: A

1Pt(s)

Ques_353.3.doc

A male worker is repairing a valve in a contaminated area, which has the
followingradiological characteristics:

e Theworker’s present exposure is 1943mrem for the year
e General areadose rate = 30 mrem/hr
« Airborne contaminationconcentration= 10.0DAC

Thejob will take 2 hours ifthe worker wears a full-facerespirator. It will
only take 1 hour if the worker does NOT wear the respirator.

If the RP Manager grants all applicable dose extensions, which one of the
following choices for completing thisjob would maintain the worker’s
exposure within the station administrativerequirements?

A.  Theworker should NOT wear the respirator because the
calculated TEDE dose received will be less than if he wears one.

B. The worker should NOT wear the respirator because the dose
received without wearing =z respirator will not exceed site annual
personnel dose limits.

C. The worker should wear the respirator because the caleulated
TEDE dose received will be less than if he does not wear one.

D.  Theworker should wear the respirator otherwise fie could exceed
DAC limits.

Distracter Analysis:

Radiation exposure comparison:

Without respirator

DDE =30 mrem/hr X | hr = 30 mrem

From airborne contamination:

CEDE= 10DAC i hr X 2.5 mrem/DAC-hr =25
TEDE =30 + 25 = 55 mrem from job

Total exposure for year = 1943+ 55 = 1998 mrem

With respirator

DDE =30mrem/hr x 2 hr =60 mrem

CEDE=9

TEDE =60 mrem

Total exposure for year = 1943+ 60 =2003 mrem



Ques_353.3.doc

(With respirator)  (Without respirator)
TEDE =60mrem > 55 mrem =do not use a respirator

A
B.

Correctanswer

Incorrect the dose will exceed the 2000 mrem limit based on
calculation.

Plausible: If the candidate miscalculates the dose.

Incorrect: The calculated exposure will be greater if you wear the
respirator.

Plausible: If the candidate incorrectly computes the exposure - this
was the correct answer on a previous exam

Incorrect: DAC limits are not direct ALARA controls.
Plausible:If the candidate does not understand the concept of
derived airborne concentrations.

Level: RO&SRO
KA:G23.2(25/29)

Lesson Plan Objective: HP Obj: 2,4
Source: Bank

Level of knowledge: analysis

References:
|. OP-CN-RAD-HP pages 14-15



DUKE POWER CATAWBA OPERATIONS TRAINING

-

Objective S

w
o]
X0 xm v
X0 »w v r
O B AT

1 { Define the following terms:

Deep Dose Equivalent (DDE)

Committed Dose Equivalent (CDE)
Committed Effective Dose Equivalent (CEDE)
Total Effective Dose Equivalent {TEDE)
Shallow Dose Equivalent (SDE)

Lens Dose Equivalent (LDE)

2| List the 10CFR20 and Duke Power Administrative T Tx | x
External and {nternal Dose Limits for the following: IS

TEDE

Individual Organ or Tissue R
kens of the Eye e
Skin or any Extremity P
Declared Pregnant Woman ‘
Minors T
Public ol
Planned Special Exposures {(PSE}

3| State the type of exposure each of the following terms : X | X
relatesto:

Annual Limit on Intake (ALt)
Derived Air Concentration (DAC)

4 | List the mathematical relationship between DAC-hours XX
and ALI, and between ALl and TEDE. :

5| Describe how internal dose can occur. X [ X

OP-CN-RAD-HP FOR TRAINING PURPOSES ONLY REV. f6
Page 3ef 35



DUKE POWER CATAWBA OPERATIONS TRAINING

Objective S

o r

IO ¢ v
ED:«U-l'ui

Define the following areas:
Radiation Control Area (RCA)
Radiation Control Zones (RCZ)
Radiation Areas
High Radiation Area (HRA)
Extra High Radiation Area (EHRA)}
Very High Radiation Area {(VHRA)
Airborne Radioactivity Area
Radioactive Materials Area
Contaminated Area
Hot Spots
bow Exposure Waiting Area (LEWA)
Significant Dose Contributor

List the requirements for wearing dosimetry devices inside | XX
and outside the RCA.

State the correct action to take when an Electronic X X
Alarming Dosimeter (EAD) alarms.

Correctly interpret the information on the Daily Dose X | X
Report and (S) RWP’s. :

A. Summarize the purpose and use of Radiation Work
Permits and Standing Radiation Work Permits per
Radiation Protection Policy li-1 and NSD-507.

OP-CN-RAD-HP FOR TRAINING PURPOSES ONLY REV. 16
Page 4 6f 35



DUKE POWER CATAWBA OPERATIONS TRAINING

2.4 Emergency Exposure (Obj.#18)

A. Personnelchosen foremergency exposure will be selected based on the
following.

I . Personnelmust be Duke Power Emergency Response Organization
Member or Off-site Agency Emergency Worker.

2. Should be a volunteer, but ifexpected to receive greater than 25 rem the
person must be a volunteer.

3. Personnelshall be advised of the risks, including the effects of different
levels of dosage, both short and long term effects.

4. Should be non pregnant aduit.
5. Allfactors equal the older workers should be consideredfirst.
B. Exposure Limits

1. To protect valuable property a person may receive up to 10 rem TEDE,
30 remto the Lens of the eye, and 100 rem to the skin and extremities.

2. To save a life or protect a large populationa person may receive 25 rem
TEDE, 75 remto the Lens of the eye, and 250 rem to the skin and

extremities.

3. To save a life or protect a large population On volunteer basis only, a
person may receive greater than 25 rem TEDE, greater than 75 remto
the Lens of the eye, and greater than 250 rem to the skin and extremities.

25 Internal Exposure
A. Annual Limiton Intake (ALI} (Obj. #3)

The amount of airbarne radioactive material necessary to receive a
CEDE of 5 rem effective dose equivalent or 50 rem to any organ. Each
individualis limited to one AL! per year.

B. Derived Air Concentration (DAC) (Obj. #3)

The concentration of radioactive material in air that would result in an
intake of one ALI if breathedfor 2,000 hours {40 hoursfweek, 50
weeks/year).

2000 DAC-hours = 1 ALI =5 rem internal exposure (CEDE) Obj. #4)
1 DAC hr=2.5 mrem
C. RelatingDAC, CEDE, ALI, and TEDE

TEDE is equal to the external dose plus the internal dose (CEDE). Since
5 rem is equivalent to 1 ALI, which is also equivalent to 2,000 DAC hours,
1 DAC hour is equal to 25 mrem of external dose for most radionuclides
(5,000 mrem/2,000 hours= 2.5 mrem per DAC hour). For
nonstochastically limited radionuclides, the hazard is somewhat less than
that of 2.5 mrem external dose.

OP-CN-RAD-HP FOR TRAINING PURPOSES ONLY REV. 16
Page 14 of 35



DUKE POWER CATAWBA OPERATIONS TRAINING

At 25% of DAC or greater, area is posted with sign “Airborne
RadioactivityArea®. Personnel entering the area are assigned DAC-hrs

based on time inthe area.
Example of a Simplifted TEDE/ALARA Evaluation
Review the foliowing problems:

An individual is assigned the task of repairing a door in a radiological
area. The area has a dose rate df 24 mrem/hr and also has some
airborne radioactivity. From experience with this deor, the individual
knows it will take 2 hours and 20 minutes to make the repair with a
respirator Or 2 hours without a respirator. If the job is done without a
respirator, the individual will receive 2 DAC hours’ internal exposure.

Ifthe individualwears a respirator what will the total dose be?
Answer: The total dose will be 56 mrem.
(24 mrem/hr}{(2.33 hrs) = 56 mrem

If the individualdoes not wear a respirator, what will the total exposure
be?
Answer: The total dose will be 53 mrem.

(24 mrem/hir}{2 hour) + (2 DAC hours}2.5 mrem/BAC hour) = 53 mrem

Which individual received less dose?
Answer: The individuat not wearing the respirator.

D. Methods of internal Deposition (Obj. #5)
1. Radioactive Material enters the body through:
a) Inhalation- breathing.
b) Ingestion-eating, drinking, or chewing.
c) Absorption - absorbing it through the skin.

d) Injection/Open wounds - through an open wound, sore, or puncture
wound. Notify RP if you have open cuts or sores BEFORE entering

radiologically controlled areas.

3. Radiological Areas(Obj. #6)
3.2 Plant Condition Changes

OP-CN-RAD-HP FOR TRAININGPURPOSES ONLY REV. 16
Page 15 of 35



Bank Question: 592.1  Answer: &

| Pt(s) Unit 1isinmode 3. NC pressure is 1940psig. CA auto start defeat
"Defeated" lights are lit

The following sequence of eventsoccur on unit 1 while in mode 3:
1. CF isolation and the running CFPT trips on S/G Hi-Hi level
2. The §/G Hi-Hi level clears

3. CF isolation is reset

4. T-avc increases and NC pressure increases to 1960 psig

Which of the following correctly explains when, if at all, the CA pumps
should have automatically started?

A. Fellowing the CF isolation reset.
B. When the S§/G Hi-Hi level cleared.
C. When pressure increased above P-11.

D. The CA pumps have remained off for these events.

Distracter Analysis:
Tests the candidates' knowledge ofthe low suction pressure protection
circuitry when the CA has been reset.

A Incorrect: defeated by CA auto start defeat
Plausible: could result in a CA pump start
B. Incorrect: defeated by CA auto start defeat
Plausible: normally true
C. Correct answer The auto start defeat will Auto RESET when above

P-11and can be manually RESET at any time.
D. Incorrect: auto resets
Plausible: candidate does not recall the signal auto resets above P-11
Level: RO&SRO
KA: SYS 061 A2.05 (3.1%/3.4%)
Lesson Plan Objective: CA Obj: 9
Source: Mod Ques 592 McGuire NRC 2000

Level of knowledge: analysis

Ques_592.1.doc



References:
1. OP-CN-CF-CA pages 10and 11

Ques_592.1.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

I |NjL|L|P
Objective SIHPIPT
S RiS|R
o(o0fQ
Explain the purpose of the CA System:. X1 XXX

2 | List all of the sources of water available to the CA pumps, andthe | X | X [ X | X | X
order of preference of each.

3 | Explain the normal and recirculation flow paths associated withthe | X | X [ X | X | X
CA System.

4 | List the automatic start signals (induding setpoint) for the motorji X | X | X | X | X
driven and turbine driven CA pumps

5 | Explain the trip and reset procedures for the CAPT Trip/Throttle | X
valve,

6 | Explain CAPT local operation. X
Given appropriate plant conditions apply Limits and Precautions | X | X | X | X | X
associated with related station procedures.

Draw the CA system per the Simplified Flow Diagram. X |

9 | Describe the use of the Auto Start Defeat circuitry. i

10 | Describe the operation of CA System Valve Control reset circuitry. X[ X|[X

11 | Discuss how to regain control of CA pumps following CA auto start XXX
coincident with sequencer actuation.

12 | Explain CA pump low suction pressure protection. ITX]X X

13 | Given a set of plant conditions and access to reference materials, XXX
determine the actions necessary to comply with Tech Spec/SLC's.

14 | State from memory all Technical Specification actions for the XX
applicable systems, subsystems, and components which require '
remedial action to be taken in less than one hour. :

15 | List the system designator and major component nomenclature. X i

-
Time: 3 hours
OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43

Page 3 of 26



DUKE POWER CATAWBA OPERATIONS TRAINING

b) Two of four S/G narrow range level channels in two of four $/G LO LO
LEVEL.

¢) The following are NOT "CA AUTO STARTS" but merely cause the
steam to be admitted to the Turbine, ("CASYS VLV CTRL" resets
remain lit):

1) Loss of Poweror InstrumentAir to 1{2)SA 2 or 5 causesthese
valves to fail open and admit Main Steam to the Turbine driven CA

Pump.

2) 2/4 SSF Wide Range S/G Leveis less than 45% cause SA-5 to fall
open. THIS FEATURE CAN NOT BE DEFEATED. (A loss of

SSF power will initiate this same failure).
3. PlantResponse to the CA Auto Start.
a) BB Row control valves close.
b) BB Cont. Isolation and Bypasses Close; Train Related
c) NM Sample Cont. Isolations Close; Train Related
d) CF Cont. Isolation Bypasses Close; either train
e) IndividualTempering bine isolationValves Close; either train
f)  Flow Control Valves fail to "FULL OPEN".

g) Ifitwas a Turbine Driven Start; SA 2 & 5 fail open, Governor positions
to Max speed and TD Flow Control Valves fail to "FULL OPEN".

h) "A"Train CA Signals causes TD governor to positionto “MAX" speed
and prevents manual closing of T&T Valve at MC-10. "B" Train DOES
NOT provide these features.

i) RN Valves low suction pressure alignment circuits are enabled.

iy CS-47(Normal HotwellM/U Control) fails closed on either train CA
Auto start. This ensures the CA system is not affected by any UST
inventory lossto the hotwell. Control board resets buttons for each
train restores the valve to its normal makeup duties.

4. AUTO-START-DEFEAT: (M/D PUMPS ONLY Obj # 9) Eachtrain of CA
contains a defeat button that allows the operators to prevent certain start
signals for normal unit shutdown.

a) Defeated Start Signals: (NOTE: These are the 3 MID CA auto-starts
that are NOT sequencer actuated.)

1} 14 S/G 24 LOLO LEVEL
2) Loss of Both Feed Pumps
3) AMSAC (already defeated if less than 40% for greater than 2 min.)

OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43
Page 10 of 26



DUKE POWER CAT:\WB/\ OPERATIONS TRAINING

b) To operate this circuit, you must be inthe P-1 1 state: 2/3 Pressurizer
Pressureslessthan 1955 PSIG.

c) This feature will Auto RESET when above P-11and can be manually
RESET at any time.

5. CA SYSTEM VALVE CONTROL RESETS (Obj# 10)

a) Any CA Auto Start automatically starts and positions the CA system to
supply feed to the S/G's. Duringthis period, the operator can neither
affect CA valve control nor shutdown the pumps. In order to regain
control af CA, the operator must RESET each Train of CA. These
switches are labeled "CA SYS VLV CTRL". These "RESETS" must be
held depressed for greater than 2 seconds to ensure reset.

b) Ifthe motor driven CA pumps were in "Auto-Start Defeat” when an
auto-start signal is generated,

1} The pumps will start if the "auto-startdefeat" should clear (either
manually or automatically if above P-11}.

2) The operator can know an Auto-Start signal is present prior to
going above P-11 by observing CA valves RESET light "lit" for
both trains. If an auto-start signal is present, then the RESET
lights will be dark.

3) If CA starts due to Ss or Blackout, the motor driven pumps are still
controlled by the Sequencer until the sequenceris reset. (Obj#
11)

c) "A"Train RESET gives operator control to the following
1) CA PUMP "A" (If Sequencer is Reset)
2) 1(2)}CA 60 & 56; S/G A and B Flow Control Valves
3) K2)CA 48 & 36; TD Flow Control Valves for C & D S/G's.
4) "A"Train Air Solenoids energize for 1{(2)SA 2 & 5
5) Allows closing T&T valve at MC-10
6) Allows Train Related BB, NM and CF valve control
d) "B" Train RESET gives operator control of the following
1) CA PUMP"B" (If Sequencer Reset)
2) U2)CA 44 & 40; S/G C and D Flow Control Valves
3) 1{2)CA 64 & 52; TD Flow Control Valves for A & B S/G's.
4) "B" Train Air Solenoids energize for 1{2)SA 2 & 5
5) Allows Train Related BB, NM and CF valve control.

OP-CN-CF-CA FOR TRAINING PURPOSES ONLY REV. 43
Page ff of 26



MAOIEIED) — MeboiRe NP 2000

Bank Question: 592 Answer: 6

1 Pt(s)

Ques_532.doc

Unit 1 was cooling down in Mode 4 when the 1A1 KC pump trips. Given
the following conditions:

Both trains of KC were initially in operation

1A2 KC pump was secured due to high KC flow

Both trains of ND were aligned for RHR. shutdown cooling
NCS temperature was 205 °F

Iftrain A KC pumps cannot be restarted, which one of the following list of
actions is the complete list of actions that must be taken to prevent damage
to equipment?

A Stop ND pump 1A

B. StopND pump 1A
Isolate ND flow through the 1A ND heat exchanger

C. Cross-connect KC flow to the 1A ND heat exchanger
Cross-connect KC flow through the 1A ND Pump mechanical
seal heat exchanger

D. Stop ND pump 1A
Isolate KC flow through the letdown heat exchanger

Distracter Analysis: Upon a loss of KC to an operating ND train, AP/2]
requires two actions (per Foldout page):

* Stop the associated ND pump

s |solate flow to the associated ND HX

A Incorrect: Must also stop flow to the NI HX per AP/21
Plausible: actionto stop the 1A ND pump is correct. There isa
separate operating precaution to maintain flow through the ND HX >
2000 gpm to prevent water hammer — but it does not apply to this

case.
B. Correct answer
C. Incorrect: cannot cross-connect B train KC flow to the A train ND
HX under these conditions — AP/21 specifiesthat flow must be
stopped to the ND HX.

Plausible: There is a precaution to ensure that KC flow is
maintained to ND mechanical seal HX for all operatingND pumps
D. Incorrect: no need to sccure flow the letdown HX



Plausible: this would be required if KC was lost when the plant was
at power and NCS temp was higher to prevent flashing in the letdown
line.

Ques_592.doc



Bank Question: 594.3 Answer: C

1Pt(s)

GQues_594.3.doc

Unit 1was operatingat 45% power when a loss of condenser vacuum
occurred. Given the following events and conditions:

The stem dump systemwes in anormal alignment

All automatic protective actions occur as designed

Condenser vacuum slowly decreasesto 16inches

The operators implement AP/23 (Lossof Condenser Vacuum).

Which one of the following statements correctly describes how T,,. is
controlled after the transient is over and the plant has stabilized?

C.

D.

REFERENCES PROVIDED - Stegfi\Tabias
Controlled on the condenser steam dumps around 553 °F
Controlled on the atmospheric steam dumps around 557 °F
Controlled on the condenser steam dumps around 561 °F

Controlled on the PORVs around 561 °F

Distracter Analysis: the turbine will trip at approximately 22 inches of

vacuum, C-9, condenser available, is not lost because vacuum does
not drop below 15 inches and the condenser steam dumps will
control Tave. The reactor does nat trip because power is below P§.
Rods drive in automatic.

The operators would enter AP-2 (Turbine Trip) and stabilize Rx
power at 6-10%. The plant would stabilize on the load rejection
controllerat Tref 0f577°F +3°F (deadband) + 1°F (6-10%) = 561°F

Incorrect: Tave will stabilize at —561°F on the condenser steam
dumps.

Plausible: ifthe candidate thinks that the plant will stabilize on the P-
12 setpoint when the dumps activate in load reject mode. This occurs
under certain instrument failures that cause Tref to fail low.
Incorrect: Tave will stabilize at —561°F on the condenser steam
dumps.

Plausible: If the candidate does not recognize that C-9 is not lost.
This was the answer in a prior version of this question.

Correct: Tave will stabilizeat ~561°F on the condenser steam
dumps.



Ques_554.3.doc

D.

Incorrect: Tave will stabilize at -561°F on the condenser steam
dumps.

Plausible: if the plant stabilizeson the PORVs - if the candidate
thinks that both the condenser and atmospheric steam dumps do not
actuate, then Tave would be controlledon the S/G PORV’s
(1125#+14.7 convertsto =561 °F). This occurs under certain
instrument failures where Tref failed high.

Level: RO&SRO

KA: G242 (3.9/4.1)

Lesson Plan Objective: STM-IDE SEQ 7
Source: Mod Ques_594, Catawba NRC 1999
Level of knowledge: comprehension
References:

1. OP-CN-STM-IDE pages 7-10, 21, 24, 25

2. OP-CN-STM-SM page 8
3. Steam Tables - PROVIDED



UKE POI CATAWBA OPERATIONS TRAINING

i LILI|P
Objective S PIP|T
S RS8R
c|(O0|Q
1| Describe the purpose of the IDE System. Ix x|
2 | Listthe banks of steam dumps and the number of valves in each bank. ' X | X
3| Describethe capacity of the Steam Dump System. XXX
4 | Describe the controilers in the Steam Dump System. X1 XX
® Describe the inputsto each controller
. Discuss the plant conditions required to "enable” the
controller
51 Discuss the conditions required to "arm" each bank of dump valves. X1 XX
o Discussthe plant conditions that would cause Steam Dump
‘actuaton” | _
6 | State the number of steam dumps that can be isolated with the unit at XX | X
400% power. ,
7| Discussthe purpose and state the setpoint of each of the following: X{1X|X
. P-12Lo-Lo Tavg Interlock
. C-7A
. (cY/ =S}
* c9
Describe the controls associated with the ID€ System. x| x|x
IDescribe the system response to a failure of each input to IDE. | XXX
10 | IDescribe haw to transfer modes of operation of the IDE System. IX|x]X
11 | IDiscuss how a cooldown Is accomplished using the IDE System. XXX
OP-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21

Page 30f 29




~ DUKE OWER CATAWBA OPERATIONS TRAINING

EIITTEE

4. Condenser steam dumps are provided with inlet and outlet manual isolation
valves.

5. Atmospheric steam dumps can be isolatedfrom CR by electrically operated
isolation valves.

G. Steam Pressure Controller (Obj. # 4)

1. Usedduring S/UJ and S/D less than 15% power. Can be used if Load
Rejectionor Plant Trip Controllers are not properly operating.

2. Enabled by "'STEAM DUMP SELECT switch on Control Board being
selected to "STM PRESS".

3. This controller compares steam header pressure to a setgoint put in by the
operator on the “STM PRESS CTRL" Man/Auto Station on MC2.

4. Sends a signal to modulate condenser dumps if the arming signals are
satisfied and no blocks exist.

a) Arming signals {Obj. # 5)
1) Press Mode Selected
2) C9

(a) 2/2 condenser vacuum greater than 15" Hg on condensers
A&B.

(b)  1/4 RC pump bkrs closed.
b) Blockingsignal
1) P-12TRNA
2) P-12 TRN B.
H. Load Rejection Controller (Cbj. # 4)
1. Usedduring a load rejectionto prevent a large Tan increase on a loss of
load.
2. Enabled by Steam Dump Select switch being in "Tavg" and no Keactortrip
(P-4 Train B).
3. Compares auctioneered highTan to Tref and sends a signal to modulate

all banks as necessary. A iead/lag circuit conditions the auctioneered Hi
Tavg signal. This circuit initially boosts the magnitude of any change in
auctioneered Hi Tavg by a factor of 2. This is to make the steam dumps
respond in an anticipatory manner and to prevent overshoot.

4. A3°F dead band exists on the controller to allow rod control to actuate to
decrease Tgyg.

5. Sends signal to modulate dumps open one bank at a time.
a) Bankone open fully, then Bank 2 starts opening, etc.

OP-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21
Page 7 of 29
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6. Arming Signais (Obj. # 5)
a) "Tavg" mode selected
b) C-7A or C-7B actuated.
1) C-7A arms condenser dumps.
2) C-78 arms atmospheric dumps.
c) NO Reactor Trip (P-4 Train A} - atmospheric dumps.
d} C-9- Condenser Dumps
7. Load Rejection Signals
a) Load detected by turbine impulse pressure channel |l.
1) Different channel than reactor control uses for T¢ calculation.

b) Load signal goes thru Isol amp to derivative circuit.

c) Derivativecircuit generates output signal proportionalto rate of change
of impulse pressure.

1)} Output zero fer nonchanging pressure signal.
d) LoadReductionBistables

1} C7A Lossof Load Interlock (Obj. # 7)

(a) 10% Step load decrease or a ramped load decrease over a
given period of time.

(b)  Energizeslatching relay.
(c)  Activates C-7A loss of load interlock status light

(1) LOSS OF LOAD INTLK COND DMP VLVS.
(d)  With C-9 activated, will arm banks 1, 2, 3.

(1) Energizes arming solenoid valves.

(2)  C-9 not activated will block arming signals (Banks 4,
2,3)

(e) C-7A Reset-take "STM DUMP SELECT SWITCH" to
"RESET"

2) C7B boss of Load interlock (Obj.# 7)

(a) 30% step load decrease 0Or a ramped load decrease over a
period of time.

OP-CN-STM-IDE FOR TRAININGPURPOSES ONLY REV. 21
Page 8 of 29
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(b)  Energizes latching relay
(c) Activates C-7B interlock status light

(1) LOSS OF LOAD INTLK ATMQS BUMP
(d)  Arms Banks4 and 5 with:

(1) NG (Train A - P-4) Reactor Trip

(2) STM DUMP SEL. SWITCHIN "Tavg"

(3) (Train A P-4) Reactor Trip blocks arming signal for
Bank 4 and 5.

(e) C-7BReset -Take STM DUMP SELECT SW. to RESET
l.  Plant Trip Controller (Obj. # 4)
1. Usedto reduce Tgyg t0 The.| oad following a Reactor trip.

2. Enabled by select switch in "Tavg" with a Reactor Trip (P-4 Train B).

3. Compares Tgyg 10 Thg.| ga¢ @nd modulates Banks 1, 2 and 3 (Condenser

Dumps). A leadftag circuit conditions the auctioneered Hi Tavg signal. This
circuit initially boosts the magnitude of any change in auctioneered Hi Tavg
by a factor of 2. This isto make the steam dumps respond in an
anticipatory manner andto prevent overshoot.

4. Arming Signals{Ob;j. # 5)
a) Reactor Trip (P-4 Train A)
b) C-9
5. Trip signal is similar to Load Rejection.

6. Output limited to 49% steam dump demand, which is not enough of a
control signal to open the atmospheric steam clumps.

J. P-12Lo-Lo Tavg Interlock{Obj. # 7)

1. Blocks dump actuation to prevent excessive cootdown below minimum
temperature for criticality.
2. Setat553°F on 214 NC loops.
3. Solenoid valves that shut off control air for each steam dump valve.
Steam Dump INTLK Byp TRN (A) B
a) Either Switch in OFF
1) Steam dumps blocked
b) Both switches in ON
1} Normal plant operation
2) Steam dump actuation permitted.

OP-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21
Page 9 of 29
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c) W switches to BYP INTLK momentarily. (Spring return to "ON")
1) BypassesP-12 block signal for Bank 1 dump valves.
2) Allows Bank 1 to be used for plant cooldown below P-12 setpoint.
3) Activates Status light STM DUMP INTLK TRAIN A (B) BYPASSED.

4} IfP-12 clears{3/4 NC loops greater than 553°) - bypass
automatically reset.

d) Both switches to OFF/RESET
1) Resets bypass signal
2) BlocksAll steam dumps

K. Status Lights (SI-5) (Obj. # 8)

1. ATMQOS/COND STM DUMP MODULATION - Litwhen any arming signal is
present.

2. ATMOS/COND STM DUMP TRIP OPEN - Litwhen Steam dump demand is
greater than 16.2% and Tave Mode is selected on the STM BUMP SELECT
Switch.

4. PROCEDURES
4.1 Normal Startup (Qbj.# 10)

A
B.

C.

Select STM PRESS control mode
Set steam header pressure controller for no-load operating pressure (890 psig
at 557°F).

Steam dump is used as an artificial load until sufficient steam E available to roll
the turbine at 10% power.

4.2 Normal Operation

A.

B.
C.

When the load increases to approx. 15% and all dump vaive close, select Toyg
control mode.

Steam dump valves will remain closed during normal operation.

Steam Dump Isolation (Ref. Site Directive 3.0.8 Scheduling Philosophyfor
Priority Work) (Obj. #6)

The maximum number of steam dumps and S$/G PORV's which can be isolated
at 100% poweris 2. The two can be made up of any atmospheric dump, one
condenser dump, or one S/G PORV. However, the 2 should never be 2
atmospheric, 2 condenser or 2 $/G PORV's. Thisis 0 prevent lifting steam line
safety valves in the event of a fult and instantaneous load rejection.

4.3 Lossof Load

A. If a 10% step load reduction occurs, steam wilt be dumped to the condenser
automatically.
OP-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21
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AUCT HI
TLfEVG STM HDR
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LOAD REJECTION CONTROLLER
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2. SIG PORV's can be controlled from:
a) Control Room (Panel MC-2)
1) "AUTO"- PORV's open at 1125 psig increasing

2)

3)

4)

PORV's close at 1092 psig decreasing

"MANUAL"- S/G PORV is opened or closed by the operator
usinga "0"to "10" position pot, with "0" being closed and "1¢"
being fully open

(a)  Priorto selecting "MANUAL", the pot should be set on 0"
to preventinadvertentPORV opening.

In"AUTQO", only VI (InstrumentAir) is available to operate the
SIG PORV.

In "MANUAL", solenoid valves align such that either VI or N2 can
supply the PORV. The source with the higher pressurewill

supply control air and positioning air.

(@) Two (2) breakersare located behind panel MC-6 inthe
Control Room. These breakers should remain energized
('ON) at all times. They providethe capability to take the
POKVto "MANUAL" Control. When these breakers are
de-energized indicationof "AUTO" or "MANUAL" control
B lost and the control for the PORYV fails to the "AUTO"
position.

b) CAPT Panelin "LOCAL" Control
1) Two (2) breakers are providedinthe CAPT panel roomto

2)
3)

4)

5)

6)

transfer control for the S/G PORV's from Control Room Control
to CAPT LOCAL CONTROL.

Breakers are located inthe CAPT Room.

Breakers are normally 'OFF' and should only be turned 'ON'
when Control transfer is desired.

Prior to transfer, the "Manual Loaders" associated with each
PORYV should be verified ‘closed' to prevent inadvertent PORV
opening.

When breakers have been selected to 'ON', all control functions
are taken away from the Control Room and the operator controls
PORYV position using local "Manual Loaders" for each PORV.

When operatingthe PORV's from the CAPT panel, VI is the oy
source available for positioningthe PORV's. [f VI is lost while at
the CAPT panel in "LOCAL" control, the S/G PORV cannot be
opened.

OP-CN-STM-SM

FOR TRAINING PURPOSES ONLY REV. A
Page 8of 18
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Bank Question:594.2 Answer: €

1 Pt(s) Unit I was operatinga ower when a loss ofcondenser vacuum
occurred. Given the following eventsand conditions:

Condenser vacuum decreases to 19 inches

The steam dump system was in a normal alignment

All automatic protective actions occur as designed

The operators implement AP/23, Loss of Condenser Vacuum.

What should be the value of T-ave after the transient is over and the plant has

stabilized?

A S553°F

B. 557°F
@ 561 °F

D.  566°F

Distracter Analysis: the turbine will trip at approximately 20 inches of

A.

Ques_5%4.2.doc

vacuum, C-9, condenser available, is lost below 20 inches.

>

Incorrect: will stabilizeat 559 °F.

Plausible: if the candidate thinks that the C-7 load reject controllers
will activate the dumps, the lack of C-9 lets only the atmospheric
dumps operate in steam pressure mode until shut by P-12 at 553 °F.
This is the right answer if the candidate does not know that the
reactor is tripped for loss of vacuum at any power.

Incorrect: Tave will stabilize at 559 °F

Plausible: If the candidate misunderstandsthat the Tavg/plant trip
mode is blocked by 6-9. This was the answer in a prior version.
Correct: plant will stabilize on the S/G PORVs —the atmospheric
dumps do not function.

Incorrect: will stabilize at 559 °F.

Plausible: if the plant stabilizes on the steam generator code safeties
- if the candidate thinks that both the condenser dumps and the
atmospheric dumps do not actuate, and forgets about the S/G PORVs.

Level: RO&SRO

KA: APE051AK3.01 (2.8/3.1)



Lesson Plan Objective: STM-IDE SEQ 5/6
Source: Mod; Ques-594.1, Catawba Audit 2001
Level of knowledge: comprehension

References:
1. OP-MC-STM-IDE pages 21-31

Ques_594.2.doc



MODIFED: CATAWGA AVDIT Lo0O0

Bank Question: §94.71 Answer: B

1 Pt(s)

Unit | was operating a@ower when a loss of condenser vacuum
occurred. Given the following events and conditions:

Condenservacuum decreasesto 16 inches

The steam dump systemwas in a normal alignment
All automatic protective actions occur as designed
No operator action

What should be the value of T-ave after the transient is over and the plant has
stabilized?

A 553 °F

B ssoF

Ques_594.1.doc

C. 561 °F

D. 564 °F

Dfstracter Analysis: the turbine witl trip at approximately 22 inches of
vacuum, C-8, condenser available, is lost below 15 inches.

A Incorrect: Tave will stabilizeat 557 °F
Plausible: If the misunderstandsthe P-12 interlock
B. Correct: will stabilize at 557 °F
P-4 occurs and enables the plant trip controller to return NC
temperaure to no-load Tave.
C. Incorrect: will stabilizeat 557 °F.
Plausible: if the candidate thinks that the plant will stabilize on the
atmosphericsteam dumps — the condenser dumps do not function
D. Incorrect: will stabilizeat 557 °F
Plausible: if the plant stabilizeson the steam generator code safeties
— if the candidate thinks that both the condenser dumps and the
atmospheric dumps do not actuate.

Level: RO&SRO
KA: APE 051AK3.01 (2.8/3.1)
Lesson Plan Objective: IC-IDE SEQ 5,7

Source:Mod; Ques 594, McGuire Exam 2000



Level of knowledge: comprehension

References:
1. OP-CN-IC-IDE pages 5-11

Ques_594.1.doc



MOOI F1ED: McBuiee NEC 999

Bank Question: 594 Answer: C

1Pt(s) Unit 1was operating power when a loss of condenser vacuum
occurred. Given the follgwing events and conditions:

e Condenservacuum dropped to 10inches
e The steam dump system was in a normal alignment
¢ All automatic protective actions occurred as designed

Which one of the following statements correctly describes the operation of
the condenser dump valves?

A Condenser steam dump valves do not open because the C-74
arming signal is blocked.

B. Condenser steam dump valves do not open because the load
rejection controller is active.

@ Condenser steam dump valves isolate when condenser pressure
: drops below 20 inches of vacuum.

D. Condenser steam dump valves isolate when the P-12 block
solenoid valves close.

Distracter Analysis:

A Incorrect: C-7A will arm ona 10% step change in load
Plausible: If the C-7A interlock did not pick up and arm the
condenser dump valve, they would not open

B. Incorrect: The piant trip controller is active when P-4 occurs and the
steam dump select switch is in T-ave position.
Plausible: The load rejection controller is active when P-4 does not

OCccur,

C. Correct answer

D. Incorrect: The condenser dump valves would close on loss of c-9.
The P-12 biock solenoids do not actuate unless T-ave is below 554
°F.

Plausible: The P-12 block solenoids act to protect the NCS against
an uncontrolled cooldown

Ques_594.doc



Bank Question: 600 Answer: C

1Pt(s} Unit 1is at 4% power, conducting a plant startup. Given the following
events and conditions:

A control bank “A” rod drops
NCS temperature decreases to 550°F

Which one of the following statements correctly describes the required
actions (if any)?

A

C.

Ne technical specification action is required, however, the plant
must be shutdown to mode 3to recover the rod.

Within 30 minutes, adjust power range N/Is to increase reactor
power so that reactor power and thermal power best estimate are
equal.

Within 30 minutes be in mode 2 with K, less than 1.0.

Immediately trip the reactor and enter E-0 (Reactor Trip or
Safety Injection).

Distracter Analysis:

A

o0

Ques_600.doc

Incorrect: Tech Spec3.4.2 is applicable in mode 2 when critical.
Plausible: The change from mode 2 to mode I occurs when power
exceeds 5%. If the candidate thinks that ITS 3.4.2 only appliesin
mode 1, this would be aplausible mistake.

Incorrect: Thermal power would indicate lower, not higher than
reactor power due to increased thermalization of the neutrons. While
NI adjustment is a problem, this action docs not comply with tech
spec3.4.2.

Plausible: Thiswas a recent event (July 1, 1998)at McGuire — but
the temperature remained under 551 °F for only 4 minutes. The
concernexpressed in the lessons learned report was for the NI power
to thermal power mismatch.

Correct answer

Incorrect: An immediate reactor hip is NOT required. AP/14
requires a controlled shutdown to mode 3 - but with temp only 1 °F
below minimum required for criticality, the best choice is C.
Shutting down to mode 3 is not a distracter.

Plausible: Seems like an appropriate response to finding yourself
below the minimum temperature for criticality —an overly
conservative response.



Ques_600.doc

Level: RO&SRO

KA: G2.1.11(3.0/3.8)

Lesson Plan Objective: NC SEQ 10
source: Bank

Level of knowledge: comprehension
References:

1. OP-CN-PS-NC page 33
2. Tech Spec 3.4.2page !
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DUKE POWER

Objective

Examine NC system operations.
« Explain NC System leak testing

o Given appropriate plant conditions, apply limits and precautions associated
with related station procedures.

e Explain controlling NC level in a drained condition.
s Listthe symptoms for entry into AP/1/A/5500/10 (Reactor Coolant Leak)

10

Given a set of specific plant conditions and access to reference materials, |

determine the actions necessary te comply with Tech Specs/SLC's.

11

State the system designator and nomenclature for major components.

12

Describe "Critical Valves" as specified in OP/1(2)/A/6100/001 (Controlling
ProcedureFor Unit Startup). Include in discussion which valves are
designated as critical valves, how they may be identified locally, and
actions taken to ensure these valves are closed prior to commencing
normal power operations.

13

Describethe EMF's associatedwith NC and be able to describe the
automatic actions that occur when they reach the Trip 2 setpoint.

TIME: 2.0 HOURS

o r =i

x|

OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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DUKE POWER CATAWBA OPERATIONS TRAINING

2) A Iminute transport time delay (via extra length of pipe) allows
for decay of N-16.

3) No automatic actions associated with this EMF.
4) Symptom for entry to AP/18 (High Activity in Reactor Coolant).
2.3 Technical Specifications (Obj. #1¢)
A. Referto the latest revision of the following Technical Specifications:
4, T.S. 2.0 Safety Limits
T.S. 3.4.1 RCS Pressure, Temperature, and Flow DNB Limits
T.S. 3.4.2 RCS Minimum Temperature for criticality
T.S. 3.4.3 RCS Pressure and Temperature (P/T) Limits
T.S. 3.4.4 RCS Loops — Mode 1 and 2
T.S. 345 RCS Loops — Mode 3
T.S. 3.4.6 RCS Looprs — Mode 4
T.S. 3.4.7 RCS Loops — Mode 5, Loops Filled
. T.8.348 RCS Loops - Mode5, Loops not Filled
10. T.S. 3.4.9 Pressurizer
11 T.S. 3.4.10 Pressurizer Safety Valves
12. T.S. 3.4.11 PressurizerPORVs
13. T.S. 3.4.12 LTOP System
14. T.8. 3.4.13 RCS Operational Leakage
15. T.S. 3.4.14 RCS Pressure IsolationValve {PIV) Leakage
16. T.S. 3.4.15 RCS Leakage Detection Instrumentation
17. T.S. 3.4.76 RCS Specific Activity
B. Referto the latest revision of the following Selected Licensee Commitments
1. SLC 16.5-1 Mid-Loop Operationwith Irradiated Fuel in the Core.
2. SLC 16.5-2 Safety Valves — Shutdown
SLC 16.5-3 Chemistry
SLC 16.5-4 Pressurizer
SLC 16.5-56 Structural Integrity
SL.C 16.5-6 Reactor Coolant System Vents
7. SLC16.5-7 S/G Pressure/Temperature Limitation

© ® N> O ®wN

o oM W

2.4 Power Supplies
A. Pressurizer Heaters (Obj. #3)

OP-CN-PS-NC FOR TRAININGPURPOSES ONLY REV. 33
Page 330of 37



RCS Minimum Temperature for Criticality
342

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.2 RCS Minimum Temperature for Criticality

LCO 342 EachRCS loop average temperature {T,,,) shall be > 551°F.

APPLICABILITY: MODE 1,
MODE 2 with k4 > 1.0.

ACTIONS

I
CONDITION REQUIRED ACTION COMPLETION TIME

A. Taginoneormore RCS | A1 Bein MODE 2 with Ky 30 minutes
foops not within limit. <1.0.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE . FREQUENCY

SR 3.42.1  Verify RCST.,, in each ioop > 551°F. meemee-NOTE~----——-

Only required if
Tavg - Trer deviation
alarm not reset
and any RCS loop
Tavg < 562°F

30 minutes

Catawba Units 1 and 2 3.4.2-1 Amendment Nos. 173/165



Bank Question: 602.1

Answer: A

1Pt(s)

Ques_602.1.doc

Unit 2 is responding to a LQCA. The crew has entered ES-1.2. Post LQCA
Cooldown and Depressurization.

Given the followingevents and conditions:

® % o

Which one of the following sets of plant parameters is indicative of fully

NCPs tripped
Pressurizer level is steady

Only one train of ECCS is injecting
Loop A temperatures are representative of all 4 loops
MSIVs and steam dumps are open

established natural circulation as outlined in Enclosure 3, Natural Circulation
Monitoring Parameters?

References Provided: stgamtabtes”
0200
Steam Header Pressure (psig) 742
NC System Pressure {psig} 968
Loop A T-hot (°F) 544
Loop A T-cold (OF) 512
Steam Header Pressure (psig) 142
NC System Pressure (psig) 968
Loop A T-hot (OF) 547
Loop A T-cold (OF) 548
Steam Header Pressure (psig) 142
NC System Pressure (psig) 968
LOOP A T-hot (OF) 544
Loop A T-cold (°F) 512
Steam Header Pressure {psig} 742
NC System Pressure (psig) 938
Loop A T-hot (OF) 539
513

Loop A T-cold (OF)

0205

715
964
536

510

709
972
552

544

747
964
536
514

737
942
542
510

0210

676
960
535
502

676
975
555

540

756
960
535
515

140
945
945
510

0215

645
958
521
497

645
981
563

536

762
958
527
517

732
941
945
506

Distracter Analysis: The following conditions support natural circulation:

S/G pressure stable of decreasing

e T-hot stable or decreasing
e T-cold stable or decreasing

e NC subcooling> 0 - NC pressure may trend up or down,



Ques_602.1.doc

Correct: This shows indication of natural circulation flow occurring
- decreasing S/G pressure, T-cold at /G saturation conditions and
decreasing, T-hot decreasing.

Incorrect: T-hot is increasing while steam pressure is decreasing
Plausible: Steam pressure and T-cold are both decreasing
Incorrect: Steampressure is increasing and T-cold is tracking along
with this trend. Temperature difference is decreasing indicating that
heat removal rate is decreasing. This is a classic case of gas binding
Plausible: T-hot is decreasing.

Incorrect: No subcooling.

Plausible: T-cold is decreasing

Level: RO&SRQ

KA: EPE 011EA2.09 (4.3/4.5)
Lesson Plan Objective: HT Obj: 15
Source: Bank

Level of knowledge: analysis

1. EP/1/A/5000/ES-1.2 enclosure 3

2. stemtables
3.OP-CN-THF-HT page 8-10
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1 | Define ‘Heat Transfer’. X| XX
2 | State the three ways heat is transferred in a nuclear power piant. [ XXX
3 | Define 'Conduction’ heat transfer. X1 XX
4 | Explain the variables that effect the rate of conduction. XiX| X
5| Listthe formulas used for conduction. XXX
6 | Give an example df where conduction heat transfer occurs in the power XXX
plant.
Given a set of parameters, be able to work conduction problems. XIXX
Define ‘Convection’ heat transfer. XXX
Explainthe variables that effect the rate of convection. XXX
10 | Listthe formulas used for convecton. | P XXX
11 { Give an example of convection heat transfer in the power plant. IX XX
12 | Given a set of parameters, be able to work convection problems. XXX
13 | Define ‘Natural Circulation’. XXX
14 | Listthe characteristics of a power plant that are required for natural X[ X{X
circulation.
15 | Describe the parameters used to determine if natural Circulation exists. X[ X1 X
16 { Explainwhat plant conditions the operator maintains to enhance natural PX XX
circulation.
17 | Describe what plant conditions can impede natural circulation. XiX|X
18 | Define ‘Radiation’ heat transfer. X XX
19 | Explainthe variables that effect the rate of radiation heat transfer. XXX
20 | Give an example of radiation heal transfer in the power plant. XXX
21 | Define ‘Departure From Nucleate Boiling'. XXX
22 | Explain how DNB occurs in a nuclear reactor. 1 XXX
23 | Describe the undesirable effects of DNB. XXX
24 | Listthe parametersthat effect DNB. XXX
OP-CN-THF-HT FOR TRAINING PURPOSES ONLY REV. 06

Page 3of 15
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B. (Obj.#10) The formulas used for connective heat transfer are:
1. Q=MCDeltaT and,
2. Q=M Deltah

C. Uses
1. Q=M CDeltaT

a) Usedfor heattransfer in medium with he phase changes end no
boundary is crossed.

Example:
1} NC Delta T across the Rx core
2) NC DeltaT across the S/G

2. QG =MDeltah

a) Usedfor heat transfer where there is a phase change, but no
boundary is crossed. {(Obj. #11)

Example:
1) Feedwaterto steam in the S/G
2) Steamto condensate inthe condenser

D. Example Problem(Cbj. #12)

1. A reactor is producing 3411 Mw with a core Tavg 591°F. If core Tc is
561, what is NC flow rate?
24 Natural Circulation
A.  Mechanism(Obj. #13)

1. Natural Circulation occurs due to density difference between fluids or two
points in the same fluid system. As a fluid is heated up its density
decreases. Fluids of highertemperature, lower density have a natural
tendency to rise to a higher elevation. Conversely, fluids with lower
temperature, higher density have a tendency to fall to a lower elevation.

a) Example
~ o ___Levels equal—-eeres

OP-CN-THF-HT FOR TRAINING PURPOSESONLY REV. 06
Page 8 of 18
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Tank 'A’ water has a higher density than tank 'B' because of the lower
temp. Static pressure felt on either side of the valve will be due to the
difference in density between the tanks since there B no height
difference.

If the valve is opened flow will occur from tank 'A to Tank '€3' until
levels change sufficiently to cause the DeltaP = 0.

b) Inthe above example we could place a heater intank ‘B' and a heat
exchanger in tank 'A' to remove heat and we would still only get flow
until the levels changed to make Delta P = 0. To have continuous
flew between the tanks, a complete path from tank ‘B’ to tank ‘A" and
a completelyfilled loop is needed. With the heat source (heater), heat
sink (heat exchanger), and return flow path, we can establish a small
natural circulation flow.

COOLING g
FLOW
(SINK)

HEATER
(SOURCE)

2. The amount of flow we can get from the above system can be aided
further by elevating the heat sink (tank 'A’} above the source (tank 'B").
The difference in height will cause a greater Delta P across the valve,
increasing flow.

B. PlantApplication {Obj. #14)

1. Inthe NC systemwe have all the design characteristics for natural
circulation. They are:

a) Heatsource - the core
b) Heatsink - the S/G

OP-CN-THF-HT FOR TRAINING PURPOSES ONLY REV. 06
Page 9 of 15
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c) A complete flow path- NC piping
d) Differencein heightwith sink above source - S/G is higher than core.
1) The centerline of the core (source) to the centerline of S/G (sink).

(@) The sinkis considered to be the centerline of the heat xfer
area.

(b)  Ina QTSG this can be varied significantly by varying the
S/G water level. In a U-tube S/G, however, the centerline
will stay constant as fong as water level is keptinthe NR,
which is above the tubes.

C. Verification of Natural Circulation (Obj. #15)

1. Inthe NC system, when we lose forced convection cooling, natural
circulation will be established "naturally" if ali of our systems respond
correctly.

2. When the NCPstrip, the Reactorwill trip or will be tripped. The decay
heat in the core will have to be removed and will be the heat source. We
will still be drawing steam either thru the auxiliaries or steam dumps or
both. The S8/G leveis will be maintained either by CF or CA. Heatadded
in the core will cause the NC fluid to rise to the S/G where heat is
removed. The cooler water will then fall to the core to be reheated.

3. An operator must be able to verify that this occurs by looking at his plant
instrumentation.

Indicators of natural circulation are: (Per Emergency Procedures)
a) NC Subcooling: > O°F

b) Th steady Or decreasing

c) Core exitthermocouple: stable or decreasing

d) SI6 pressure constant (Or decreasing with Yh).

e) NCT-cold (Wide Range): near saturation temperature for $/G
pressures.

4. Ifany of the above indications are outside the expected indication, natural
circulation may not exist and there may be a blockage in the NC system.

5. Adequate time must be allowed to verify actions (steam dumping) have
been effective. NC Loop Transit time wiil be increasedto approximately 2
to 6 minutes. It may also take 15to 30 minutes before Natural Circulation
flow is fully established. This will be seen as a 'sluggish’ NC system
responseto changes in steam demand.

D. Detrimentsto Natural Circulation(Obj. #16)
1. Loss of heat sink
a) Lossof S/G feed

OP-CN-THF-HT FOR TRAINING PURPOSES ONLY REV. 06
Page 10 of 15



establ ish Natural Circulation flow.

CNS POST LOCA COOLPOWN AND DEPRESSURIZATION PAGE NO.
EP/1/A/5000/£5-1.2 Enclosure 3 - Page 1 of 1 R 51 of 5;14
Natural Circulation Monitoring Parameiers cvision
i, The following conditions support Or indicate natural circulation flow:
0 NC subcooting - GREATER THAN 0°F
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o NC T-Hots - STABLE OR DECREASING
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Bank Question: 605.1 Answer: A

1 Pt(s) Unit I trips from 100% power due to an electrical fault.
5 minutes later, IEMF-33 (Condenser Air Ejector Exhaust) alarms in trip 2.

Which one of the following indications will provide the best indication (most
sensitiveand timely) to confirm that a S/G tube leak has just occurred?

A.

B.
C.
D

Observing 1IEMF-26, 27, 28 and 29 (Steamline 14 - 1D)
ComparingS/G feed flow to steam flew mismatch
Observing 1IEMF-34(L) (§/G sample (Iorange))
Observing 1EMF-71, 72, 73, 74 (8/G A-D leakage)

Distracter Analysis:

A.

Ques_605.1.doc

Correctanswer: normally, EMF-71-74 are the most sensitive
monitors. But these monitors detect N' y radiation that has a high
energy (7 MeV) y that only is generated when the reactor is operating
at power (requires a neutron fl).

Incorrect: Not a sensitive method of comparison — requires large
gpm leak rates before this is noticeable.

Plausible: This method will show gross SGTRs

Incorrect: 8/G sample line will isolate at EMF-33 trip 2 —the sample
line can only be lined up to I §/G at atime. If the leak is not In that
S/G, there will be no indication of anything after isolation. Prior to
isolation, it may show an increasing trend due to a general build up of
activity in the fcedwater.

Plausible: Thiswould be a good answer if the automatic isolation
did not occur

Incorrect: most sensitive method as it detects N** y radiation
Plausible: This was the correctanswer for the 1997 NRC exam —
when the premise of the question had the reactor was operating at
100%power. In this question, the reactor has tripped and neutron
flux has decreased - causing the N'® y to decay off (T% is 7 seconds)
so that by the time that the steam line monitors see the contents of the
S/G, the N'®y has decayed away.

Level: RO&SRO
KA: SYS039 A2.03 (3.4/3.7)
Lesson Plan Objective: SM Obyj: 28

Source: Bank



Level of knowledge: comprehension

References:
1. OP-CN-STM-5M page 12, 13

Ques_605.1.doc
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DUKE POWER MATAIAIDOA MNDEDATIARKC TDAIRAIMD

N|lL|L
SM System Objective LiPP
O|R|S
ClO
24 | Discuss S/G overfill including:
* The conditions that couid result in 8/G overfill XX
¢ The potential consequences of S/G overfill
¢ Automatic actions that could preclude overfill
25 | Given a set of specific plant conditions and access to reference materials,
determine the actions necessary to comply with Tech Specs/SLC's x | x
26 | Discussthe symptoms and subsequent actions of AP/1/A/5500/28 XX
Secondary Steam Leak
27 | State system designator and nomenciature for major components _
28 | Describe the operation of the following radiation monitors associated with ' (XX

the SM (Main Steam):

> |D:J-I'UI

| x|x |

x|

o Unit1 Steam Line EMF286, 27, 28, 29

e Unit2 Steam Line EMF 13, 11, 12, 13

e Unit1 Steam kine N16 Monitors 1EMF71, 72, 73, 74

e Unit2 Steam Line N18 Monitors2EMF71, 72.73, 74
Time: 2 hours

OP-CN-STM-SM FOR TRAINING PURPOSES ONLY REV. 34
Page 4 of 18
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b) Fora gradual loss of Vi, the valve will not close until pressure goes
below about 35 - 40 psig. We should be able to take credit for the

MSIVs down to and even below 40 psig.

c) When performing operator actions per Loss of VI (AP/022), the AQ
cautions the operator to depress the “close™ pushbutton on the

MSIV's, ifthey have failed closed. This prevents them from opening
inadvertently when Vi is restored.

3. Manually controlled from MC-2 with a momentary PB.
a) indication of open/closed and 90% position on MC-2.
4. Auto close on main steam isolation and must be resetto open.

5. Auto close when ASP is placed in "LOCAL"; will automatically reopen
when the ASP s transferred back to the control room, unless "CLOSE"
pushbutton B depressed.

6. Located inthe doghouse.

F. Main Steam Isolation Valve Bypass Valves

1. Provide bypassfor MSHV's for warming SM lines.
2. Manually controlled from MC-2 with air loader.
3. Auto close on "Main Steam Isolation"and must be resetto open.

4. Auto close when ASP is placed in local; will automatically return to
selected position when ASP controi is transferred back to the C/R.

5. Located in doghouse.

G. Radiation Monitors {Obj#28)

1. 1EMF26, 27, 28, 29 and 2EMF11, 12,13, 14 (Steam Line Radiation
Monitors)

a) Area monitorslocated upstream of the MStV’s in the doghouses.
b) Monitors potential $/G relief paths to atmosphere.
c) Noautomatic functions.
d) Symptomfor entry to AP/1/A/5500/10 (Reactor Coolant Leak)
2. EMF-71,72, 73, 74 (N-16 Steam Line Monitors)

a) These EMF's provide accurate real-time monitoring of the Main
Steam lines at the pointjust before they reach the equalization
header. The detectors monitor energy levels associated with N-16
gammas present in the NC (Reactor Coolant System). The
presence ofthe N-16 isotope in the SM headers is indication that

a primary to secondary leak exists.

OP-CN-STM-SM FOR TRAININGPURPOSES ONLY REV, 34

Page 12 of 18

o
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b)

The N-16 isotope emits such energetic gammas that it is probable
that during a S/G tube rupture that the count rate on the adjacent
monitor (B&C or A&D) will also increase, though not as much as
for the actual leaking generator.

The readings on the N-16 monitors are calculated based on a
complex mathematic calculation. Because of the way the
calculation is done internaily (programming) and the way they are
set up, these EMFs became increasingly inaccurate at power

levels below 40% and may spuriously alarm.
d) No control functions are associated with these EMF's.

e) Symptomfor entry to AP/1/A/5500/10 (Reactor Coolant Leak).

fy SLC 16.7-10 (Radiation Monitoring Instrumentationfor Plant
Operations)

H. Equalization Header

Located in Turbine Building 594 level.

2. Mostof the auxiliary loads tap off here.
3. Supplies main turbine stop valves.
4. Ensuresequal pressures on all $/G's.

I.  Loads{Obj. # 13)

1.

Main turbine stop valves

a) Provide steam shut off for normal and emergency conditions.
b) Below seat chambers interconnected.

c) Pressure equalized around valves by #2 stop valve internal bypass.

CAPT steam supply
a) Comes off upstream of S$/G's ‘B’ and ‘C’' MSIV's.
b) Supplied thru air valves SA2, 5.

Steam seals
a) Seals turbine shaft.
b) SM supply used during operation.

CSAE
a) Maintainvacuum on main condenses
b) SM reducedto 150 psig for use in CSAE
c) SM supply used during operation
Auxiliary Steam
a) Qne supply to aux steam

OP-CN-STM-SM FOR TRAINING PURPOSES ONLY REV. 34

Page 13 of 18



Bank Question; 731 Answer: A

A bocr ML
1Pt(s) Federal Regulations require the emergency core cooling system to be
designed to maintain peak cladding temperature below 2200 °F.

Which one ofthe following statements correctly describes the basis for this
design criterion?

A. Toprevent acceleration of the zircalloy-water reaction.
B. To prevent exceeding the zireallsy clad melting point.
C. To prevent exceeding the fuel melting point.

D. To prevent the onset of full fitm boiling and DNB. . S e
Chany <

Distracter Analysis:

A Correct: The zirconium-water reaction is described by the following
chemical equation: Zr +2H,0 --> ZrQ, +2H, + HEAT. The rate of
this reaction is highly dependent upon clad temperature, such that
above approximately 1300°F the reaction becomes significant. It
becomes accelerated at 2200°Fand auto-catalytic (self-sustaining) at
4800°F.

B. Incorrect: Zircalloy will melt at approximately 3316 F.

Plausible: its approximately 900 degrees below the melting point.

C. incorrect: fuel melt is a much higher temperature, 5100°F.
Plausible: a logical answer if the candidate doesn't know the answer

D. Incorrect: these are event specific mechanisms rather analysis
criteria.

Plausible: If the candidate confuses heat transfer mechanisms with
ECCS criteria.

Level: RO&SRO

KA: SYS 006 K3.02 (4.3/4.4)

Lesson Plan Objective: TA-AM SEQ 10
Source: Bank

Level of knowledge: memory
References:

1. OP-CN-IC-ISE page 5

Ques_731.doc



2. OP-CN-TA-AM pages 7-9
3. 10CFR50.46

Ques_731.doc
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OBJECTIVES

Objective

nw WV

- w

Describe available heat sinks and the mechanics of core cooling.

State alternate methods of core cooling for specific plant conditions.

List the sources of gas/steam during accident conditions.

Describe situations that may result in gas accumulation inthe NCS.

NI IN| -

Explain how gas accumulation in the NCS could block reflux
cooling.

XXX XX 0O x © r

KX x|

XX I X|IXiX|0 8 - 0

X XXX [X

Describe how the use of NC pumps minimizesthe effect of gas
accumulation.

>
>

b
b

State the symptoms and effects of gas/steam binding.

Explain how boron precipitation affects core cooling.

Expilain the effect of boron precipitation due to boiling in the core.

10

State limits for clad and fuel melt temperatures.

11

Describe alternate success paths when normal components or
systems are not available for core cooling

XX XXX
XX | X[ »| X
KX |X
XXX IX|X

12

Describe the instrumentationthat is required to be qualified for
operation in a hostile environment. (Adverse Containment
Conditions)

>

x

b
P

13

Explainthe possible failure modes of Post Accident Monitor (PAM)
instrumentation

14

Describe alternate means of determining critical parameter values
assuming failure of the primary means

15

Discuss the plant computer capabilities for data acquisition for
recognizing core damage

16

Describe the use of radiation monitorsto detect a degraded core
condition

17

Discuss the administrative procedures used to address the
unexaected conditions for which no emergency procedures exist

18

Explainwhy alt incore Thermocouplesare not expected to read the

same following an accident

FOR TRAINING PURPOSES ONLY
Page 3 of 39
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DUKE POWER CATAWBA OPERATIONS TRAINING

1. introduction

1.1 Overview

A. Safeguards are used to control the plant during all operating conditions
designed into their operating features.

B. Included inthe design are safeguards to:
1. Control anticipated abnormal transients

2. Sense accident situations and to initiate operation of equipment to
controlthe plant during the accident. This presentation will focus on
these safeguardswhich are called the Engineered Safety Features
Actuation System.

1.2 System Purpose: (Obj#1)

The purpose of the Engineered Safeguard Actuation System is to initiate action to
protect the core and Reactor Coolant System components, and ensure
containment integrity in the event of an accident.

1.3 ECCS Acceptance Criteria

A. Emergency Core Cooling Systems shall be designed such that its calculated
cooling performance following postulated loss of coolant accidents conforms
to the criteria of 10CFR 50.46

1. Peak Cladding Temperature: The calculated maximumfuel element
cladding temperature shall not exceed 2200°F.

2.  Maximum cladding oxidation: The calculated total oxidation of the
cladding shail no where exceed 0.17 times the total cladding thickness
before oxidation.

3. Maximum Hydrogen Generation: The calculated total amount of
hydrogen generated from the chemical reaction of the cladding with
water or steam shall not exceed 0.01 times the hypotheticalamount that
would be generated if all of the metals in the cladding cylinders
surrounding the fuel, excluding the cladding surrounding the plenum
volume, were to react.

4. Coolabie Geometry: Calculated changes in core geometry shall be such
that the core remains amenable to cooling.

5. LongTerm Cooling: After any calculated successful initial operation of
the ECCS, the calculated core temperature shall be maintained at an
acceptably low value and decay heat shall be removed for the extended
period of time required by the long lived radioactivity remaining in the
core.

1.4 Objectives

OP-CN-ECCS-ISE FOR TRAININGPURPOSES ONLY REV. 37
Page 5 of 26
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5 BARRIERS
ANNULUS
SINTERED VENTILATION
FUEL PRESSURE

PELLET BONDARY

l 'YYV!
|

Zzr £
CLAD xf

NCELOW
CONTAINMENT REACTOR
VESSEL BUILDING

The boundaries are the permanent structures which surround the coreffuel.
E. Acceptance criteriafor ECCS per 10CFR 50.46

1. The calculated maximum fuel element cladding temperature shall not
exceed 2200°F.

2. The calculatedtotal oxidation ofthe cladding shall nowhere exceed .17
times the total cladding thickness before oxidation.

3. The calculated total amount of Ho generated shall not exceed .01 times
the amount that would be generated if all the cladding were to react.

4. Calculated changes in core geometry shall be such that the core remains
amenableto cooling.

5. The calculated core temperature shall be maintained at an acceptable
low value and decay heat shall be removed for the extended period of
time required by the long-lived radioactivity remaining in the core.

2. PRESENTATION

2.1 Core Cooling Maintenance
A. Fuel Temperature Limits (Obj. #10)

1. With inadequateflow for core cooling, core temperatures will rise. Once
steam is contacting the clad the heat transfer coefficient diminishes
greatly which requires a much higher ciad temperature and therefore
centerline fuel temperature will increase.

OP-CN-TA-AM FOR TRAINING PURPOSES ONLY REV. 16
Page 7 of 39
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SUMMARY OF CLAD AND FUEL TEMPERATURES

ELIES 84F) T 5080

4500

3500

| FUFL SAFETY LIMIT 4700

PEAK AT OVERPOWER TRIP 4150

| PEAK CENTERLIME 3250 / 2IRCALOY MELT 3315

CEGREES F

L FUTECTIC FORMATION 2731 ..

250(

ZIRC-WATER SELF SUSTAINING 2300

1500

1000

| AVEBAGE CENTEBLINE TERP 1200-1300

AVERAGE CLAD TEMP B50-650

During normal operation of a PWR core, the reactor coolant temperature
reaches a maximum of about 620°F, and the_maximum average fuel
centerline temperature around 3250°F. These values are well below any
level where significant material damage occurs. The normal average fuel
temperature is about 1300°F.

On core uncovery the heat transfer out of the fuel rods is dominated by
the drastic lowering of the heat transfer coefficient at the outer cladding
surface which destroys the capability of the fuel elementto dissipate the
decay heat of the core at a rate fast enough to avoid temperatures high
enough to damage the fuel element materials. As the temperature
excursion continues to clad temperatures above 1831°F, additional heat
can be generated within the system by metal (primarily zirconium/steam
exothermic chemical) reactions.

At elevated temperature during a LOCA that involves core uncovering,
zirconium may react with steam to form zirconium oxide and hydrogen by
the following chemical reaction

Zr + 2Ho0 — ZrOy + 2Hy + Heat

a) Although zircaloy oxidizes much more rapidly than stainless steel at
temperatures below about 1000°C (1831°F), the rate of stainless
steel oxidation per unit weight at about 1250°C (2281°F) & equal lo
that of zirconium.

CP-CN-TA-AM

FOR TRAININGPURPOSES ONLY REV. 16
Page 8 of 39
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b) As the zirconium oxide layer on the cladding grows, the oxygen
generated at the zirconium oxide surface must diffuse through an

increasingly resistant diffusion barrier to get to the base metal. Inthis
way, the zirconium oxide layer itself coutd serve to shield the
unoxidized metal from further oxidation.

The melting point of uranium dioxide is approximately 5106°F, for
zirconium oxide 4881°F, and for zircaloy 3316°F. The melting point of

zircaloy is also variable as a function of the amount of oxygen dissolved
in the metal. (Increasing from 3316°F for 0% dissolved oxygen to 3586°F
for about 20 % dissolved oxygen.) The equilibriumternary system
uranium-zirconium-oxygen,however, has combinations of these
elements that form a liquid phase at temperatures as low as 2731°F.
This is known as the uranium/zirconium eutectic.

a) No liquid phase exists at 1003°C (1831°F). At 2000°C (3530°F),
eutectic liquid can form given an equilibrium contact condition
between uranium dioxide and any zircaloy metal, irrespective of the
level of dissolved oxygen in the metal. No liquid ¢an form, however,
between UG, and oxidized zircaloy or ZrO».

b) The cladding is likely to burst due to internal pressure effects before it
reaches eutectic formation temperature (=1500°C, 2731°F). This
would allow steam into the fuei/ciadding gap, oxidizing the interior
cladding surface and thus effectively shielding the UO5 from the

Zircaloy metal and preventing eutectic liquid formation.

Poor contact between the fuet pellet and inside cladding surface
would inhibit eutectic formation below the melting point ofthe
cladding. Once the cladding becomes melted, the potential for
eutectic formation would increase.

A fast temperature ramp would increase the probability for eutectic
formation by raising the temperature faster than oxygen can diffuse
into the zircaloy.

B. Methods of Core Cooling

1.

Normal operation (Obj. #1, 2, & 11)

a) FEarced convection coolingis provided by the NC pumps with the heat
sink provided by the steam generators. (preferred method of cooling)

1) The mainfeedwater pumps normally provide water to the S/G's
above ..700 psig. Below this pressure, the condensate booster

pumps provide the feed requirements.

2) The CA pumps will auto start to provide feed if the CF pumps are
unavailable or trip.

OP-CN-TA-AM

FOR TRAINING PURPOSES ONLY REV. 16
Page 9 6f 9



Bank Question: 736.1 Answer: D

1 Pi{(s)

Ques_736.1.doc

Unit 2 is in the process of conducting a plant startup.

Power range channels indicatethe foilowing:

PR N41 =8%
PR N42=8%
PR N43 = 10%
PR N44 =8%

Which ofthe following conditions would result in an automatic reactor trip?
A. All four RCPstrip.

B. Oneturbine impulse pressure channel fails high.

C. NCS controlling pressurizer level channel fails Lo,

D. NCS controlling pressurizer pressure channel fails high.

Distracter Analysis:

A

Incorrect: all loop flow trips are automatically blocked below P-'7
Plausible: if the candidate does not recall that the NCP trip is
blocked by P-7

Incorrect: P-"7would be enabled, but this does not cause a trip
Plausible: if the candidate is confused over the effect of turbine
impulse on main generator trip

Incorrect: Pressurizer High Level, Pressurizer Low Pressure,
blocked by P-7

Plausible: anold horse is that if Pzr level fails low, eventually the
reactor will trip on high Pzr level.

Correct: As pressure decreases to 1845psig, Sl is actuated. The Sl
signal generates a Reactor Trip Signal

Level: RO&SRO
KA: SYS 010 K3.03 (4.0/4.2)

Lesson Plan Objective: ISE Obj: 4
Source: Mod CatawbaNRC 2000
Level of knowledge: comprehension

References:
1. OP-CN-ECCS-ISEpage 14
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Objective

WL O -

o2

o X =3 g

State the purpose of the Engineered Safeguards Actuation System.

Describe the sequence of events that occur if an Engineered
Safeguards Actuation System setpoint is reached.

x

Explain the purpose of each of the Engineered Safeguards System
Components.

List all the Engineered Safeguards Signals with their setpoints, legic
and interlocks.

Describe how each ESF Signal is reset.

(o018 ]

Given a set of specific plant conditions and access to reference
materials, determine the actions necessary to comply with Tech Specs
/ SLC’s.

XX X X X XQoR=wr

XX X X| X X|[Qw=mr

State from memory all Tech Spec actions for the applicable systems,

in less than 1 hour.

subsystems and components which require remedial action to be taken |

X

>

FOR TRAINING PURPOSES ONLY REV. 37
Page 3 of 26
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D. The Auxiliary Safeguards Cabinet is a single bay cabinet containing relays
and electronic components. This cabinet was added due to changes and
modifications {not enough room in the output bay).

1. The purpose of the Auxiliary Safeguards Cabinet is to provide input for
various process and protection interlocks.

2. Contains extra relays for actuation of interlocks for Process Control and
SSPS. {l.e. VCT LO LEVEL interlock swap to FWST, P-12 interlock,
orifice isolation auto close at 17% pressurizer level.)

2.4 ESF Signals(OBJ#4 & 5)

Safety Injection

P4 Cont Hi press Pzr 1o press

] -,

Reset l

Manual S/F
64 sec I
i C 5 <
Rx Trip
—» St
] —» FWI
— Sh
Sequencer #— ——-¥ Sump Swap
b—a Valves

A. Safety injection{Ss}
1. Three signals actuate Sg.

a) Manual

1) One button for Train A and One button for Train B under
Plexiglas on MC11.

2) Each button ONLY ACTUATES its respective train. (See
drawing above)

OP-CN-ECCS-ISE FOR TRAINING PURPOSES ONLY REV. 37
Page 14 of 26
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Bank Question: 736 Answer: C

1 Pt(s)

Ques_736.doc

Unit 2 is in the process of conducting a plant startup. Given the following
events and conditions:

J Power range channels indicate the following:
e PRN4I=8%
e PRN42=8%
e PRN43I=10%
¢ PR N44 = 8%

Which of the following conditionswould result in an Automatic Reactor
Trip?

A. All four RCPs trip.
B. Pressurizer level increases to 94%.
C. RCS pressure decreases to 1840 psig.

D. One turbine impulse pressure channel fails high.

Distracter Analysis:

A. Incorrect: all loop flow trips are automatically blocked below P-7
Plausible: if the candidate does not recall that the NCP trip is
blocked by P-7

B. Incorrect: Pressurizer High Level, Pressurizer Low Pressure,
blocked by P-7
Plausible:

C. Correct: As pressure decreasesto 1845psig, Sl is actuated. The SI

signal generates a Reactor Trip Signal

D. Incorrect P-4 would be enabled, but this does not cause a trip
Plausible: if the candidate is confused over the effect of turbine
impulse on main generator trip

Levei: RO&SRO
KA: SYS010K1.02(3.5/4.1)

Lesson Plan Objective: ISE SEQ4
Source: New

Level of knowledge: comprehension

References:
I. OP-CN-ECCS-ISE page 14



Bank Question: 757 Answer: B

1 Pt{s) Units 1 and 2 are operating at 100%power with a normal service water line-up
and RN pump 2A running. Given the following conditions and indications:

RN pumps 1A, 1B and 2B start.

[ and 2 RN-48B (RN SUPPLY X-OVER ISQL) close

land 2 RN-47A (RN SUPPLY X-OVER ISOL) remain open
RN suction and discharge valves swap to the SNSWP.

Which one of the following conditions correctly describes the cause of this

condition?

A The Lake Wylie dam failed.

B. RN pump intake pit “A” screens are clogged.

C. RN pump intake pit “A” level indicator (RN INTAKE PIT LVL “4%)
failed low.

D. There was a spurious containment phase “B* actuation on Unit 1.

Distracter Analysis:

A

B.
C.

Ques_757.doc

Incorrect: low lake level would cause a low level in both RN pump pits A

and B, which would close valves1/2RN-47A

Plausible: Partially correct - all other actuationswould occur

Correct

Incorrect: requires 2 of 3 level instruments to fail to get the actions.
Plausible: if the candidate does not know the coincidence logic.
Incorrect: would not cause RN suction valves to swap to the SNSWE —
would cause 1RN-47A to close and would not cause 2RN-48B to close
Plausible: partially correct — would cause all other conditions

Level: RO&SRO

KA: APE 062 AA1.02 (3.2/3.3)

Lesson Plan Objective: PSS-RN Obj: 12
Source: Bank

Level of knowledge: comprehension

References:



1 OP-CN-PSS-RN pages 14, 15, 32-33
2. AP-29 Encl 14 page |10

Ques_757.doc
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Objective

W
O X W

O w w

O X0 - T

12

Explainthe action which takes place on:
¢ A Blackout

e An Emergency Low Pit Level

e A Safety Injection signal

s An Sp signal

e ASP to local

X X X X
X X X X
X X X X X

X X X X X

XX X X X

13

Describethe reason for not isolating the Auxiliary Building non-
essential header supply valve on a blackout signal.

14

Draw a block diagram of the RN System per the 1SS REQUIRED
training drawing.

15

Explain the purpose of the YV system and basic operation of the
system.

e Purpose

¢ Normal Alignment

e Flow Path

« Control switch alignments & parameters required for auto swap.
e Parameters required for YV operable status.

16

Explain the purpose of the VZ system and basic operation of the
system.

e Purpose
+ Normal Alignment
e Describe how temperature is controlled.

17

Given appropriate plant conditions, apply limits and precautions
associated with related station procedures.

OP-CN-PSS-RN KJR TRAINING PURPOSES ONLY
Page 4 of 50
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DUKE POWER

CATAWBA CPERATIONS TRAINING

c) Flow

d)

1)

2)

RN Strainer Outlet Flow

(@  This instrumentation provides flow indicationin the
Control Room and on the Auxiliary Shutdown Panel.

Italso provides high and low flow alarms and a signal to the RN
minimum flow selector. High flow 24,000 gpm, Low flow 8,600

gpm.

RN Pump Cooling Flow

Locai indication is providedfer the following process flows:

(@) RN Pump Motor Cooler Outlet Flow

(b) RN Pump Motor Upper Bearing Oil Cooler Outlet Flow

bevel

1)

2)

3)

4)

Lake Wylie Water Level provides Control Room indication of the
level of Lake Wylie. No alarms are provided.

Standby Nuclear Service Water Pond Level provides Control
Room indication of the level of the SNSWP. An annunciator and

computer alarm is initiated at low level (572 ft) and an
annunciator alarm is initiated at low-low level (571.5 ft). bevel
marks visible from shore are painted on the SNSWP
instrumentation pier.

RN Pumphouse Screen Relative Level Differential provides
Control Room indication of the relative differential levels across

the RN Pumphouse screens. An alarmis provided on high {15"
water column) differential level to alert personnel of partially
blocked screen.

RN Pump Intake Pit A and PitB Levels

There are three (3) level instruments per pumphouse, one Unit 1
designated is powered from Unit 1, one Unit 2 designated is
powered from Unit 2, and one Shared is powered from Unit
1.Alarms are provided on low (559) and emergency low (557.5)
levels. Inaddition, the following actions are automatically
initiated upon two out of three emergency low level in either RN
Pumphouse pit: (Obj. #12)

(@) PitA QR PitB Emergency Low Level will start RN Pumps
1A, 1B, 2A, 2B.

(b)  PitA Emergency bow Levelwill close:
(1) 1 and 2 RN48B

(©) Pit B Emergency Low Level will close:
(1) 1 and 2RN47A

OP-CN-PSS-RN

FOR TRAINING PURPOSES ONLY REV. 40
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CATAWBA OPERATIONS TRAINING

(dy  PitA OR PitB Emergency Low Levelwill swap to the
SNSWP

(1) Open valves 1RN3A, 1RN4B, 1RN58B, 1RNG3A 1
& 2 RN846A, 1 & 2 RN848B.

(2) Close valves 1RN1A, 1RN2B, 1RN5A, 1RNSB,
1RNS3B, 1RN54A, 1RN57A, 1RN843B, 1 & 2
RNB847A, 1 & 2RN849B.

(3)  There is a 2 minute time delay before the valves
can be swapped back to their normal position.

4. RN Pumphouse Miscellaneous

a)

Fire hose racks in the RN Pumphouse are supplied from the general
use headers.

1) The general use header is normally isolated by locked ciosed
manual isolations below the ground level {i.e. must be accessed
by ladder); therefore the pumphouse B provided with a tire
hydrant, outside, near the pumphouse.

Temperatures inside the KN Pumphousewill be maintained by the
VZ System, so freeze protection is not necessary.

VZ System (RN pumphouse ventilation System) (Obj. #6}
1) Purpose (Obj. #16)

(@)  The purpose of the VZ system B to provide normal and
emergency Ventilation of the Nuclear Service Water Pump
compartments during all operating conditions.

2) General Description

(@) TheVZ System consists of two, 100% capacity safety
related, fans for each pump compartment. One fan in
each compartment is designated Unit 1 and the other Unit
2. Fans1A and 2A will service RN pumps 1A and 2A
while fans IB and 28 will serve RN pumps IB and 2B.

(b) In addition to the above safety Ban, one non-safety fan is
providedto ventilate the pumphouse area below the
operating level when local maintenance is performed.

(c) TheVZfans are powered from the motor control centers
inthe RN pumphouse.

(d) Local thermostatically controlled heaters (non-safety
related) are provided to maintain ambient temperatures
during winter months in the pump compartments.

OP-CN-PSS-RN

FOR TRAINING PURPOSES ONLY REV. 40
Page 15§ of 50
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(@) OPEN: 2RN287A (KC 2A Hx Inlet Isol)
e) 2ASP Bto LOCAL

1) CLOSE: 2RN849B (D/G 2B Hx Ret To Lake)

2) OPEN: 2RN69B (2B RN Header Supply Isol),8488 (BIG 2B Hx
Rtn To SNSWP), 2RN351 (KC 2B Hx Outlet Throttle)

3) Ifaunit2"B" train KC pumpis running then
(@) OPEN: 2RN347B (KC 2B Hx Inlet Isol)

E. Action on emergency low pit level {ctogged intake or loss of lake Wylie due to
a seismic event) (Obj. #12)

1. PitA OR PitB actuates Pit A AND Pit B Emeraencyv bow Level
Annunciators.

2. PitA QR Pit B Emergency Low bevel starts all 4 RN Pumps
a) Pumpstart
1) opens its discharge valve

2) opens its motor cooler inlet

3. PitA OR PitB Emergency Low Level swap RN suction and discharge to
SNSWP

a) CLOSE: 1RN1A (RN P/H Pit A isol From Lake), 2B {RN P/H PitA
Isol From Lake), 5A (RN P/H PitB Isol From Lake), 6B (RNP/H Pit B
Isol From Lake), 57A (StationRN Disch To RL System), 843B
(Station RN Disch To RL System).

b) OPEN: 1RN3A (RN P/H PitA Isol From SNSWP), 4B (RN P/H Pit B
tsol From SNSWP), 63A (RN Header A Return To SNSWP), 58B
(RN Header B Return To SNSWP).

4. Swap diesel discharge to SNSWP
a) CLOSE: 1RN847A, IRN849B, 2RN847A, 2RN849B
b) OPEN: 1RN846A, 1RN848B, 2RN846A, 2RN848B
5. PitA OR Pit B Emergencytow Level split A/B train discharges

a) CLOSE: 1RN538 (B Train Disch Crossover Isol), IRNS4A (A Train
Disch Crossover Isol)

6. PitA Emergency Low Levelcloses supply header crossover valves.
a) CLOSE 1and 2 RN48B (RN Supply X-Over Isol)

7. Pit B Emergency Low Level closes supply header crossover valves.
a) CLOSE1 and 2 RN47A (RN Supply X-Over Isol)

OP-CN-PSS-RN FOR TRAINING PURPOSES ONLY REV. 40
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8.

There is a two minute time delay before the operator may realign the
suction valves to the lake. This allows system restorationto normalif the
signal was erroneous. Two minutes is sufficient time for all components
to respond and allows the operator to verify the error prior to attempting
to return to the normal! lineup.

F. Actions on Safety Injection"S," (Obj. #12)

1.

ANY unit S will:
a) Startall RN pumps
1) Pumpstart
(@) opens its discharge
(b)  opens its motor cooler inlet
b) Close lube injection strainer crossover valves
1) CLOSE: 1RN36A AND 1RN37B
LOCA unit specificactionon §
a) FullKC Hx Row on LOCA unit
1) Throttle valve fully opens

(@) Unit18, open: tRN291 (KC Hx 1A Outlet Throttle), 351
(KC Hx 1B Outlet Throttle)

(b)  Unit2 S, open: 2RN291 (KC Hx 2A Qutiet Throttle), 351
(KC Hx 2B Outlet Throttle)

b) Isolate LQCA unit Aux Bldg vent header

1) Unit1S, - CLOSE: 1RN838A (Unit 1 AB FuelHdig Rad Area
Sup Hdr), 841B (Unit 1 AB Fuel Hdlg Rad Area Ret Hdr)

2) Unit2 S8, - CLOSE: 2RN839A (Unit2 AB Fuel Hdlg Rad Area
Sup Hdr}, 841B (Unit2 AB Fuel Hdlg Rad Area Ret Hdr)

If control has been switched to the ASP's, the only equipment
automatically positioned on an S, (which will occur during NC cooldown)
will be the fube injection strainer crossover valves (1RN36A, 37B), and
the Aux Bldg vent header (1 and 2 RN839A, 8418)

G. Actions on containment high-high pressure "S," {Obj. #12)

1.

Assure dischargeflow path

a) Any S, - OPEN 1RN63A (RN Header A Return To SNSWP), 588
(RN HeaderB Return To SNSWP)

2. Split LQCA unit essential header supplies
a) Unit 18, - Close 1RN47A (RN Supply X-Over isol}, 488 (RN Supply
X-Over |sol)
OP-CN-PSS-RN FOR TRAINING PURPOSES ONLY REV. 40
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CNS LOSS OF VITAL. OR AUX CONTROL POWER PAGE NO.

AP/2/A/5500/29 Enclosure 14 - Page 5 of 6

2ERPA Load List

110 of 181

Revision 3

17. NV System:
+ The foilowing valves fail closed if selectedto "AUTO":
— o 2NV-181A (B/A Blender Otlt To VCT)
— » 2NV-186A (B/A Blender Otit ToVCT Otlt)
— o 2NV-242A {(RMWST To BIA Blender Ctrl)
— o 2NV-Z38A (BIA To Biendr Ctrl Viv).
— o BAT Pumps2A and 28 will not operate if in "TAUTO"
— o Reactor Makeup Pumps 2A and 28 will not operate
e Train A SMM Boron Dilution Interlock will be disabled with switch in "Enable”

__ « "2NV-37A VIv Position" receiver gauge fails lo.

18. RN System:
__* RN Pit A EmergencyLow bevel swap to SNSWP logic is reduced from 2/3to 1/2
— o 2RNP7400 (RN Intake PIP Level A) fails low.

19. SM System:
o 28MP5210 (Turb Imp Press)

—.  Chart Recorder 28MCRS5080 (S/G 2A Stm Press, S/G 2A Lvl (%), S/G 2B Press) is
deenergized.

20. SV System:
— ® 28V-13 (8/G 2B PORV Manual Ctrl) fails closed if in manual. Unaffectedif in AUTO

— ® 28V-19 (8/G 2A PORY Manual Ctrl) fails closed if in manual. Unaffected if in AUTO.

21. VA System:

— o Tornado isolation Train A will not stop Aux Bldg Filter Exh Fan 2A.




Bank Question: 769. | Answer: €

1Pt(s)

Que$-769.1.doc

Unit 1is recovering from a loss of secondary coolant accident. Safety
injection initiated properly. A total loss of feedwater has caused the
operatorsto implement FR-H. 1, (Lossd Secondary Heat Sink). Given the
following plant conditions:

NCS Pressure 2335psig
NCS Temperature 565°F
S/G 1A, 1B, 1C Pressure 1180psig
S/G 1A, 1B, 1C Level (WR) 12%
S/G 1D Pressure 100psig
S/G 1D Level (WR) 35%

VI system pressure 1Opsig
Containment pressure 3.4psig

Which one of the following actions s initially required to assure the
maintenance of adequate core cooling?

A

DepressurizeS/G 1A, 1B, and 1€ to allow feeding the S/G using
the condensate system.

Reset the CAPT and align it to feed $/G's 1A, 1B and 1C.

Open INC-32B (PZR PORV)} and INC-34A (PZR PORV) using
nitrogen pressure.

Reset safety injection and containment phase “A” isolation
signals to re-establish instrument air pressure to open INC-32B
and INC-34A.

Distracter Analysis: The FR-H.1 values for dry S/G level is< 12% (ACC <

o0

21%). Because containmentpressure is 3.4 psig, ACC values are in
effect.

Incorrect:Can't feed dry S/G's

Plausible:ifthe candidate does not recognize dry S/G criteria met,
this is one FR-Z. 1 recovery method.

Incorrect: Can’tfeed dry S/G's

Plausible: if the candidate does not recognize dry S/G criteria met,
this is one FR-Z.1recovery method.

Correct:

Incorrect: Must reset S, to reopen V1 valves.

Plausible: if the candidate thinks that V1 is a phase “A” isolated

system.



Level: RO&SRO

KA: WE05 G2.1.32 (3.4i3.8)
Lesson Plan Objective: FRH Obj: 2
Source: Bank

Level of knowledge: analysis
References:

|. OP-CN-EP-FRH page 6
2. FR-H.1 background document step 17, page 18

Ques._769.1.doc



DUKE POWER CATAWBA OPERATIONS TRAINING
OBJECTIVES
N(L|L|S
Objective S|L|P|IP|T
S{O[R|S|A
!0
State the purpose of Function Restoration procedures A XXX
EP/1/A/5000/FR-H Series - Heat Sink E
State the Bases for all NOTES and CAUTIONS in Function XXX
Restoration procedures EP/1/A/5000/FR-H Series - Heal Sink '
Explain the Basesfor the Major Actions of Function Restoration X[ XX
procedures: EP/1/A/5000/FR-H Series - Heat Sink
Explain the Bases for all steps in each of Function Restoration XXX
procedures EP/1/A/5000/FR-H Series - Heat Sink
Given a set of specific plant conditions and required procedures, XXX
apply the rules of usage and outstanding PPRBs to identify the '
correct procedure flowpath and necessary actions
OP-CN-EP-FRH FOR TRAINING PURPOSES ONLY REV.01

Page3of 10
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L POWER CATAWBA OPERATIONS TRAINING

D. Loss of Normal Steam Release Capabilities

1. This event assumes that a reactor trip has occurred and the SG PORVs
and steam dump systems fail to respond, and SG safetieslift to limit the
SG pressure transient.

2. Operation on the safeties does not allow operator control of SG pressure,
and the steam release path of the safeties is unisolable.

E. Steam Generator Low Level

1. A SG low level condition is expected following a reactor trip from power;
however, with the actuation of auxiliary feedwater SG level should be
gradually restored under normal conditions.

2. IfSGievel is not restored, then the cause could be due to an auxiliary
feedwater system problemor the SG may be faulted.

2.2 ResponseTo Loss of Secondary Heat Sink (EP/FR-H.1)

A. Coverthe purpose df FR-H.1 as stated on the cover of the H.1 procedure.
{OBJ. #1)

B. RedPath

1. NR Levelinall S/G less than 11% (29% ACC) and

2. Total feedwaterflow to intact S/G's less than 450 gpm.
C. Major action step summary {OBJ. #3)

1. Attempt Restorationof Feed Flow to Steam Generators: The operator
attempts to restore or establish auxiliary feedwater flow, main feedwater
flow, and condensate flow while checking symptoms for a loss of
secondary heat sink. Auxiliary feedwater flow restorationis attempted
first and, if unsuccessful, NC pumps are tripped to extend the available
time to establish feed flew from the main feedwater and condensate
systems.

2. Initiation of NC Bleed and Feed Heat Removal: If symptoms for loss df
secondary heat sink are reached, NCS bleed and feed heat removal is
initiated through Sl actuation (feed path) and opening the Pzr PORVs
(bleed path). Bleed and feed heat removal is maintained until the
secondary heat sink is reestablished and verified.

3. Restoreand Verify Secondary Heat Sink: After NCS bleed and feed heal
removal is established, the operator continues attempts to restore narrow
range level in at leastone SG. After level is established, the
effectiveness of the secondary heat sink is verified by decreasing NC
temperatures.

OP-CN-EP-FRH FOR TRAINING PURPOSES ONLY REV. 01
Page 6 of 10



STh DESCRIPTION TABLE FOR EP/L/A/5000/FR-H.1
£. Qperator Actiors

STERP . 17:  Verify bleed and feed should bo initiated as follows:
PURPOSE -

To check if the secondary heat sink cenditiors require initiatian of bleed and
feed.

APPLICABLE ERG BASIS:

The operator should continue attempts to estabiish flow to the steam
generators until 3 S/G WR levels are less than 12% (21%ACC} is exceeded which
indicates the need for initiation of bleed and feed. |If the operator gets to
Step 17. initial attempts to establish CA flow. main feedwater flow or
condensate flow have been unsuccessful. Step 17 checks 3 /G WR leveis
greater than 12% (21% ACC) to determine if the secondary heat sink is stiit
effective. If it is not effective. the cperator cortinues to Step 18 to
establish NC System bleed and feed heat removal. |f the seccndary heat
removal is still effective. the operator returns to Step 1to continue
attempts to restore feed flow to the S/Gs. If at any time the bleed and feed
criterion is exceeded. bleed and feed should be immediately initiated.

PLANT SPECIFIC INFORMATION:

KNOW EDGE/ABTEITY :

Two additional purposes are served by this step. |F feed and_bleed
has already been succesfully initiated. the crew is transitioned to
the appropriate procedure sections tc contirue attempts to restore
secondary cooling. |f feed and bleed has been previously attempted
and failed, then tke step assumes more than eight minutes have passed
since event initiation. and further atteapts to initiate bleed and
feed are bypassed.

Page 18 of 70 Revision 02/06/2002



Bank Question: 793.1 Answer: A

1Pt(s)

Ques_793.1.doc

Unit 2 is operating at 100% power with all rods out.

An operator notices that one core exit thermocouple for quadrant I1 on the
plasma display indicates >1300°F.

Which of the following correctly describes a reason for this thermocouple to
be much higher than the other thermocouples?

A. Thethermocouple measuring junction has shorted.

B. Thethermocouple measuring junction has an open circuit.

C. Thethermocouple referencejunction temperature has increased.
D. The thermocouple reference junction temperature has decreased.

Distracter Analysis: The voltage across a thermocouplejunction increases
as the temperature of thatjunction increases. A shorted measuring
junction will cause the temperature to fail high.

A. Correct: ashorted thermocouple causes the remaval of the
difference in EMF, the TC will read high.

B. Incorrect: an open measuring junction causes the temperature
indication to fail LOW not high.
Plausible: if candidate believes that like an RTD and open causes a
high reading

C. Incorrect: the temperature measured is based on the difference on
voltage between the referencejunction (at 165 °F) and the T/C. If the
reference junction is heated above 165 "F, then the voltage difference
will decrease and the temperature signal will decrease.
Plausible: if the candidate reverses the effects

D. Incorrect: the temperature measured is based on the difference on
voltage between the reference junction (at 165°F) and the TIC. If the
reference junction is cooled below 165°F, then the voltage difference
will increase and the temperature signal will increase. However, the
increase of 600 °F is not possible because the reference junction
temperature cannot be cooled enough.
Plausible: the effectof a decrease in referencejunction temperature
will be to make the measured temperature increase.

Level: RO&SRO
KA: SYS017 K6.01(2.7/3.0)

Lesson Plan Objective: 1G Obj: 2



Source: Mod Catawba NRC 2000
Level of knowledge: comprehension
References:

1. OP-CN-SS-1G page 10
2.0P-CN-PS-CCM page 15

Ques_793.1.doc
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DUKE POWER CATAWBA OPERATIONS TRAINING

LPRO TRAINING OBJECTIVES

Describe the difference between setpoint and control point.

Describe how the thermocouple fails (high or low) with an open circuit,
with a short circuit.

Describe how the RTD fails (high or iow) with an open circuit, with a short
circuit.

State how elastic deformation pressure instruments operate.
State the principle of operation of flow detectors.

Using the Pressurizer as an example, state indicationfailures (high or low)
for:

6.1 Breakinthe reference leg.

6.2 High containmenttemperature.

6.3 Breakinthe impulse leg.

6.4 Rupture of the diaphragm.

6.5 An open equalization line.
Listthe ESF signals and their setpoints.

Recognize the logic gate symbols and correctly interpret a logic diagram.

OP-CN-5S8-1G FOR TRAINING PURPOSES ONLY REV. 05
Page 3 of 22
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CATAWBA OPERATIONS TRAINING

B. Temp. Instrumentationand Control

1.

The simplest temp. detector used is the thermocouple.

a)

b)

Used for a wide range of temperature detection where ——
accuracy is not required.

Consists of a pair of dissimilar metal wires.

1)} Jined at the ends forming 2 Junctions, Measuring and
Reference.

2) Heatingthe Measuring Junction produces a voltage greater than
the voltage across the Reference Junction.

3) You can read the difference betweenthe 2 voltages on a
Voltmeter.

Thermocouple failures: {LPRO/LPSQO #2/PTRQ #1)
1} Open - fails low
2) Short- fails high

Resistance Temperature Detectors(RTD's)

a)

b)

c)

d)

g)

h)

Operate or the principie that the resistance of certain metals
changes as the temp. changes - (temp. increases==> resistance
increases)

RTD's act as electrical Transducers, converting temp. changes to
voltage signals by measuring resistance.

The metals most suitable for RTD's are platinum, copper and nickel.
1) Platinumis the best and most often used.

2) The metalwire is formed and shaped around an insulating
material.

RTD's are highly accurate, give fast response and are small in size.

They can be used in a well (wide range iInNCS). A well is a piping
penetration with an insertto contain the RTD (slower response)

They can be used in a manifold type arrangement (narrow range in
NCS). A manifold arrangement is a bypass with the RTD inserted
directly into the fluid (Faster response)

RTD Instrument Failures(LPROAPSO #3/PTRQ #2)

1} Ifthe RTD opens it will fail high because of no current flow,
therefore infinite resistance (Most common). This would give a
failed high temp. indication.

2) Ifthe RTD shorts it will fail low because of zero resistance. This
would give failed low temp. indication.

Bridge Circuit

OP-CN-SS-IG

FOR TRAINING PURPOSES ONLY REV. 05
Page 10 of 22



DUKE POWER CATAWBA OPERATIONS TRAINING

6. Thermocouple Core Map Display Pase - An outline of the core with a
train-oriented view of the incore T/C layout. The values are located on
the map as they appear inthe core.

TIC CORE MAP |

1 2 3 4 8 6 7 8 9 1 14 13 14 15

A . . ‘A
B ___J 575 - 579 _ B
c 578 , _ . 583 . C
D . = e Lo o L . o D
E 579 881 .. - 875 - . . 579 E
G " 580 DI -y S B - '2
H| ' H
P | sTT L 581 i
J o - - e . . J
K , 5 : ; 1k
) 576 ‘ 577 = . 582 i
m - o M
N 575 581 . 576 . 577 N
P P
R 569 R

Il 2 3 456 7 8 9 2 011 131415

7. Thermocouple Quadrant Display Pase - Divided into four (4) sections,

one for each quadrant. The appropriate thermocouples are shown by
their location and the temp is displayed in degrees F.

TIC QUAD 1INV
QUAD | QUAD il QUAD il QUAD IV
Loc °f LOC  °F LOC °E LOC °E
A06 575 A10 579 J10 581 J02 577
B0O3 578 B13 583 L14 582 Lo4 576
E02 579 E14 579 N10 576 Lo8 577
EO6 581 E09 575 Ni4 577 NO2 575
Go4 590 G08 597 ROB 509 NO6 581
‘ Mh
OP-CN-PS-CCM FOR TRAINING PURPOSES ONLY REV. 11
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MODYFiEN: CATANBA NEC. 2000

Bank Questdon: 793 Answer: D

1Pt(s)

Ques_793.doc

Unit 2 is operatingat 100%power with all rods out.

An operator notices that one core exit thermocouple for quadrant I on the
plasma display indicates 2200°F.

Which of the following correctly describes a reason for this thermocoupleto
be much higher than the other thermocouples?

A. The thermocouple reference junction temperature has increased.
B. The thermocouple reference junction temperature has decreased.
C. The thermocouple measuringjunction has an open circuit.

D. The thermocouple measuringjunction has shorted.

Distraeter Analysis: The voltage across a thermocouplejunction increases
as the temperature of thatjunction increases. A shorted measuring
junction will cause the temperature to fail high.

A. Incorrect: the temperature measured is based on the difference on
voltage between the referencejunction (at 165°F) and the TIC. If the
referencejunction is heated above 165 °F, then the voltage difference
will decrease and the temperaturesignal will decrease.

Plausible: if the candidate reversesthe effects

B. Incorrect: the temperaturemeasured is based on the difference on
voltage between the referencejunction (at 165 °F) and the T/C. If the
referencejunction is cooled below 165°F, then the voltage difference
will increase and the temperature signal will increase. However, the
increase of 1600°F is not possible because the referencejunction
temperature cannotbe cooled enough.

Plausible: the effect of a decrease in referencejunction temperature
will be to make the measured temperature increase.

C. Incorrect: an open measuringjunction causes the temperature
indication to fail LOW not high.

Plausible: if candidate believes that like an RTD and open causes a
high reading

D. Correct: ashorted thermocouple causes the removal of the
difference in EMF, the TC will read high.

Level: RO&SRO

KA: 017 A2.01 (3.1/3.5)
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Lesson Pian Objective: IG SEQ 2
Source: New

Level of knowledge: comprehension
References:

1. OP-CN-SS-1Gpage 10

2. OP-CN-TA-AM page 26
3. OP-CN-PS-CCM page 15



Bank Question: 796 Answer: €

1 Pi(s) Unit 1was operating at 100%power. Given the followingeventsand
conditions:

¢ O o0 @

e

1.AD-6FA0, (PRT H; i (B D 0
. , (PRT HI TEMP)in alarm

1AD-6 F/11 (PRT HI PRESS)inalarm . ; »» P
Lower containment temperature = 124 °F

The NC system is at normal operating temperature

Letdown is in service

Which one of the following statements correctly describesa condition that
could cause these alarms?

A

D.

The PRT has heated up due to ambient containment
temperature.

1 ND-3 or IND-38, (ND SUCTIONRELIEF VALVEs)have lifted.
1NV-15B (LETDN CONT ISOL) has spuriously closed.

The reactor vessel inner O-ring has leaked.

Distraeter Analysis:

A

Ques_796.doc

Incorrect: Containmenttemperature is less than PRT temperature.
Plausible: Heat up from containment ambient conditions can cause
this to oceur if containment temperature is high enough.

Incorrect: the ND system is too low in temperatureand isolated from
the NC system, to cause this to occur even if the NI suction relief
were to lift.

Plausible: the NI suction relief line goes to the PRT.

Correct: if INV-15B closes. the letdown relief valve INV-14 will
lift and relieve to the PRT.

Incorrect: the reactor vessel inner O-ring leaks to the NCDT.
Plausible: if the candidate thinks that this leaks to the PRT

Level:RO&SRO
KA: SYS007 G2.4.4 (4.0/4.3)
Lesson Plan Objective: NC Obj: 3

Source: Bank



Level of knowledge: comprehension

References:

|. OP-CN-PS-NC pages 12, 21-22, 25-26, 31
2. OP-CN-PS-NV pages 11-13

3. OP/1/B/6100/010G F/10, Fill

Ques_796.doc
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oe—— == == e —

Objective S

or =z
2 0 -~ |

1| Explainthe purpose of the NC system. XX

X | X0 @a v r
[0 w o r

Describe the NC System normal operating parameters. X1 X

3 | Be able to describe and understand the NC System interfaces with Pazr,
PRT, NV, Ni, and ND.

*  Explain how normal system parameters are maintained in the NC System.
> e Describe the purpose and operation of the Pzr. x | x
¢ identifythe purpose of the Pzr relief valves and safety valves.

X X
X X
X X X X X
X X X X X

¢ |dentifythe power supply to the Pzt heaters. x | x

s List the system parameters and setpoints associated with NC System relief
valves and safety valves.

4 | Be able to draw the Reactor Coolant system per training drawing PS-NC- | X | X 1
12. i

« Show flow paths through major components.

5 | Identify the three major parts of the vesse! internals and list their
components.

« |dentify the various internal components on a drawing of the reactor vessel.
e Explainthe purpose of the internal components.
» Explainthe methods of support (radial and axial) of reactor vessel internals.

KX X X
XlIxX X X

6 | Describe the reactor vessel construction.
¢ ldentifythe vessel head penetrations and their purpose.
¢ Identifythe vessel bottom penetrations and their purpose.

+ Explain how the vessel is supported verticaily.

7 | Analyze the normal coolant flowpath through the core. XXX

s Explain the core bypass flow paths, the amount bypassed, and the purpose
or cause of the flow.

¢ Explainthe appropriate pressure drop across the core.

8 | Identify all NC System penetrations and the relative locations of the XXX
penetrations.

OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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f)  Primary Boundaries
1) leadingedge of thimble is sealed.

2) Thimbles are sealed to conduits with mechanical seals at the
seal table.

E. Surveillance specimen Baskets
1. Six core locations.
2. Attachedto the four neutron shield pads at the core axial centerline.
F. O-Ring Leak Detection
1. Two Leakoff Line Connections with isolation valve in each line
a) One betweenthe O-rings (Inner)with isolation valve normally open.
b) One after both O-rings (Outer) with isolation valve normally closed.

1) Inner and outer leakoff isolation valves are manual valves on
Unit 1 and remotely operated valves (from control room) on Unit

2.

c) Pieinto common lineto NCDT

1) Common line contains RTD and isolation valve operated from
control room

2. If inner o-ring fails, leakage will flow through inner leakoff Bre past RTD
into NCDT. The RTDwili initiate annunciator in control room to alert
operators of o-ring failure.

G. Flow Path (Obj. #7})
1. Core barrel separates inlet and outlet core water.
a) Flowcomes into the vessel.
b) Flows down the annulus formed by reactor vessel and core barrel.
c) Flows up thru core.
d) flows out thru the TH outlet nozzle.
2. Core Bypass Flow (7.5% of total flow) (Obj. #7)
a) Flow upthru columns undesirable.
b) Head cooling flow (4%) maintains flow down thru columns.
3. Upperinternal Flowpaths
a) Head cooling bypass flow (4%)
1) Head Cooling Nozzles.

2} Nozzles penetrate upper support structure flange and core
barrel.

OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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18. Code Safeties

19.

a)
b)
c)
d)

Provide NC Integrity protection (Obj. #3)

3 totally enclosed pop type valves (NC-1, 2, 3)

Relieve at 2485 psig (Obj. #3)

RTD to indicate valve leakage

) 1pervalve

2) Temperature indicated on MCB

3) Alarm in control room on high temperature

Acoustic Monitoring System to indirectly detect safety valve position

1) 2 accelerometerson each safety valve discharge Bre detect
acoustical vibrations mused by steam flowing through the valve
discharge piping.

(@)  Both sensors are wired but only one is selected for
processing with the other utilized as a spare

2) Signal from accelerometer is converted to a voltage which is
processed in a cabinet located in the 560° Electrical Penetration
Room to provide an output that represents relative valve position
and initiate signals to control room.

(a)  Outputis displayed on local panelas 10 LEDs
correspondingto relative valve position.

(b)  Presetalarm setpoint causes annunciator on MC14 and
illuminates a Group 2 monitor light panel status light.

c) A “Flow/No Flow” lighton MCIO will also indicate “Flow”
when the alarm setpointis reached.

Pressurizer Relief Tank (PRT) (Obj. #3)

a) Designed to condense and cool Pzr discharge steam equal to 100%
of the volume above the full-power pressurizer water level setpoint.
Not designed for continuous discharge.

b} Normally -75% level with 3-5 psig N5 over pressure.

c) Steam dischargesto tank through sparger and drained to NCDT.

d) Can be cooled by
1) Sprayfrom RMWST; cool from 200°F to 110°F in one hour.
2) NCDTHX

e) Rupture disc: Relievesat 100 psig
1) Relief capacity equal to the combined capacity of the three-

pressurizer safety valves.
OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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2) The PRT design pressure (and the rupture disc settings) is twice
the calculated pressure resulting from the maximum safety valve

discharge described above.

f}  Vent sight glass has been upgraded to 2500 psia and 300°F.

g) Inputs:
) Pzr PORV's
2) Pzr Safety Valves
3) ReactorVessel Head Vent
4) ND Suction ReliefValves
5) NV Letdown Relief Valves
6) NV NCP Seal Return Relief
7) PzrVent

B. Instrumentationand Control
1. Temperature

a) Narrowrange Thand Tc
1) indicationfor all four loops
2) 510°F - 630°F rangefor Tc
3) 530°F - 650°F rangefor Th
4) indication on computer

b) Narrow Range RTD's
1) » Provide AT and Tavg signals

NOTE:AT= Th-Tg¢

Tavg=Th + Tc
2

(@) Reactor Control System

(b)  Reactor Protection System

(c)  MCB indication (eachloop)

(d)  Recorderinputsfor readoutdisplay (AT, OPAT, OTAT)

(e) MCB deviation alarm on excessive single loop variation
from other loops on AT and Pavg.

2) Reactortrip on 2/4 AT signals exceeding OP or OTAT setpoints.

3) Rodstopfturbine runbacks on 2/4 AT signals exceeding
OP/OTAT rod stop setpoints. Turbine runback to continue until

the AT rod stop signal disappears.

OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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2) Temperature indicated on MCB (50-350°F)

3) Highalarm indicates at 130°F tank cooling is required.
i) RV Flange LeakoffRTD

1) NCRD 5880

2) Temperature indicated on MCB

3) Highalarm on MCB at 140°F
4) Highalarm indicated 0-ring seal leakoff.
Pressure
a) Par Pressure (four (4) transmitters)
1) Coveredindetail in Pressurizer Pressure Control Lesson Plan.
b) Reactor Loop Pressure (WR)
1) NCPT 5120 (Loop B) (0-3000 psig)
(a) Interlocked with ND2A and ND37A
385 psig OPEN permissive
(b)  Suppliesindication on MCB indicator and recorder.

(c)  WR pressure indicationin used during startup and
shutdown in conjunction with manual control Pzr heaters
and sprays for accurate pressure indication.

2) NCPT 5141(Loop C)
(a) ProvidesWR indicationson MCB
(b)  Interlockedwith ND1B and ND36B
385 psig OPEN permissive (Obj. #3)
3) NCPT 5142 (Loop C Low Range Press. Indication0-800 psig
¢} Low Range NC Pressure on C/R SMCR5080, 5810
1) 0-600 psig

2) At 550 pisg decreasing, C/R will setto Hi speed to aid monitoring
LTQOP ops.

d) Pressurizer Relief Tank Pressure
1) NCPT 5130 (0-100 psig)
2} Pressure indicator on MCB

3) Hialarm at 8 psig

OP-CN-PS-NC

FOR TRAINING PURPOSES ONLY REV. 33
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3. bevel
a) Pressurizerbevel
4} (Four (4} channels indicated on MCB)
(@  Three (3) hot calibrated provides signals
(1) Reactor Protection System
(2) NV System
(3)  Pazr heater cutout circuit

4) Input to LEVEL PROGRAM/ACTUAL level
summer

(5) Input to OAC for channel indication and input to
computed value for "Actual Level"

{i) "Actual Level™ is hot calibrated average
corrected for deviation from 653°F
pressurizer temperature

(b)  One (1) cold calibrated used during startup, shutdown and
refueling for indication.

2) Three (3) channels provide remote indication
(a)  HotShutdown Panels A and B - one channel each
(b)  Safe Shutdown Facility (SSF) — one channel
b) Pressurizer Relief Tank
1} NCLT 5130
2) Levelindicationon MCB (0-100%)
3) High/Low level alarm on MCB at 838%/67%
4. Flow
a) Loop Flow Measurement
1} Measured by three detectors
2) Tap at piping elbow between S/G and NC pump suction.
Delta P proportionalto velocity squared
3) Provides low flow signal for reactor trip 2/3 coincidence.
4) Provides Control Board Indication{0-100%}

b) Bypass Panel (1.47) Automatic Inputs. Any motor-operated
containmentisolation in the NC System.

OP-CN-PS-NC FOR TRAINING PURPOSES ONLY REV. 33
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* FWSTthrough NB33to Hot Legs via NI183B

Makeup fiowpath status will be displayed on a control room
whiteboard.

Required makeup flow rates are specified in AP/1{2)}/A/5500/19 'Loss
of ND".

Makeup Rowpath status will be displayed on a control room
whiteboard.

e) AP/1(2)/A/5500/19 'boss of Residual Heat Removal' - This procedure
addresses remedial action for a loss of NI including containment

closure, makeup flow, and restorationof ND. This procedure is
discussed further in the ND lesson.

4. NC System Leak Testing
Limits and Precautions - reference FT/1(2)/A/4150/001A

5. Pressurizer Relief Tank Qperation Limits and Precautions- reference
OP/1(2)/A/6150/004

6. NC System Leakage Calculation - reference PT/1/A/4150/001D (Qbj. #9)
Basic Procedure:
a) Ensure unittemperature and pressure are stable
b) Isolate any NC unmeasured input/output sources

c) Run KCSLEAK programon the OAC. This program performs NC
system mass calculations in various locations in the NC and NV
systems. Receives inputfrom:

e Allloops T-HOT, T-COLD, and T-AVE. Uses only those loops
with an NC pump running to calculate average values for each.

e Pressurizer Average Level

e PRT average level

¢ VCT average level

s NCDT average level

e Pressurizer Surge line temperature
e Pressurizer Water temperature

¢ NCsystem pressure

* Various valve positions that would indicate unmeasured mass
being added/removed from the NCS.

The program must be allowed D run long enough to ensure a
high confidence in the result but in all cases will run for 30
minutes or more.

OP-CN-PS-NC FOR TRAININGPURPOSES ONLY REV. 33
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3) Loss df air.
c) Cannotopen unless NVIOA, 11A and 13A are closed.

d) Cannot close if either NVIOA, 11A or 43A is open, except on PZR
low level when both valves will auto close.

'LETDOWN - &“
o ) Iy
11

NV11A

lesls

NVB43 NV10A

yur
g

f

NVi5E

£

TOLD

CHARGING HX

135

NV1A Nv2a TOLOOP !
“AM R “D FROM ND

2. Regenerative Heat Exchanger
a) Recoversheat loss from L/B flow by reheating charging flow.

b) Nominal Hx outlet temp =~ 300°F.

c) Limitand Precaution limits charging flow through heat exchanger to
180gpm.

d) UD flow on shell side; charging flow on tube side.
e) Firsttemperature reduction for demineralizer protection
O Letdown Temperature
1) Indicatestemperature exiting the regenerative heat exchanger.
2) Indicationand high alarm on MCB.
3. Orifice Isolation Stop Valves NV11A, 10A, 13A (OBJ. #22 & 23)

a) Air operated globe valves, fail closed, operated from MCB or Aux
S.D. panel (NV-11A & NV-13A only from ASP-A).

b) Cannot be opened unless UD ISOL valves are open
c) Auto close signals

OP-CN-PS-NV FOR TRAININGPURPOSES ONLY REV. 34
Page 11 of 63
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1) LowPZR level (17%).
2) Containment Isolation(St}.

3) Closure of NV1A or NV2A (cannot open NVIOA, 11 Aor 13A
unless NV1 and 2 are open).

4) Both centrifugal charging pumps tripped.

4. LD Orifices (2) IsolationValves NV-11& 13

a)
b)

c)

d)

Reduce coolant press = 1900 psig at design flow rate.

One 75 gpm orifice. This is the normal flowpath for letdown on Unit 2
(NV-13 Block Valve).

One 45 gprn orifice {NV-11 Block Valve). Usedto obtain greater L/D
flow in conjunction with 75 gprn orifice or reduce letdown flow as

required by procedures.
Max L/D flow of 120 gpm at normal operating pressure.

5. L/D Manual Flow Control Valve (NV849) (NV10 Block Valve)

a)

b)

c)
d)

Usedto warm up downstream piping on Unit2. On Unit1 this is the
normal letdown flowpath and is set at 75 gpm per the NV operating

procedure.

Flow rate of 5to 110 gpm (when NCS pressure is less than or equal
to 385 psig).

Controlled from MCB via manual loader.

The power source for the control circuit of this valve (NV 849) is now
a non-safety related, non-interruptible power source (1KXPB).
Duringa LOOP event, control of this valve is still available as long as
the battery source for 1KXPB and VI are available.

The response of NV-849to the controller shows that the flow
responseis Not linear throughout the scale and is as foilows:

1} NV-849 does not respond until -35% demand on the controller.
2) OAC indicatesthe valve is full closed at 26% demand.

3) Demandis off scale highwhen flow is 110 gpm.

4) NV-849travel stops are set for 110 gpm.

5) NV-849flow rate is very sensitive in the 95-110+ % demand
range.

6) NV-849controis for a very steady flow rate once set.

6. IfLetdown flow is to be increased to greater than normal flow (greater
than 80 gpm) a new Dese Equivalent lodine limit is instated per AP/18,
High Activity in Keactor Coolant.

OP-CN-PS-NV
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7. Letdown Line Relief Valve (1INV14}

a) Overpressureprotectionfor low press. piping and tube side of L/D
heat exchanger.

b} Relief setpoint 600 psig.

c) Kelievesto Pressurizer Relief Tank (PRT).

d) Capacity-max flow rate through all orifices.
8. NV15B - L/D Containment Isclation Valve

a) Operatedfrom MCB.

b) AUTO-CLOSE on §; signal.

¢} AUTO-OPENS on ASP " B fc local.
9. ND Letdown Control Valve (NV135)} (OBJ. #5)
a) Operawhen ND system is in RHR Mode and NCS cleanup desired.
b) Controland indication on C/B.
c) Falilsclosed on loss of instrument air. (OBJ. #23}
10. Letdown heat exchanger

VOLUME DS @ b e

LETDOWN

TO CHARGING
PUKPS

a) Single shell-multi pass.

OP-CN-PS-NV FOR TRAINING PURPOSES ONLY REV. 34
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opr/1/B/6100/010G

PANEL: 1AD-6 Page 89 of 92
PKTHI TEMP F/IO
SETPOINT: 130°F
ORIGIN: INCRDS350
PROBABLE I. PZR PORV lifting or leaking.
CAUSE: 2. PZR safety lifting or leaking.

THE RESPONSES FOR THIS ALARM ARE LISTED IN
AP/1/A/5500/11 (PRESSURIZER PRESSURE ANOMALIES)



PRT HI PRESS

SETPOINT:
ORIGIN:

PROBABLE
CAUSE:

AUTOMATIC
ACTIONS:

opr/1/B/6106/010G
PANEL: 1AD-6 Page 90 of 92

F/11

> 8 psig

INCPT5130

[

Pressurizer relief or safety valve discharging into tank.

2. N overpressure.

1WG-225 (Unit 1 PRT to WG Comp Isol) closes.

NOTE: e PRT rupture disk relieves at a "NOMINAL" pressure of 100 psig.

e Computer point C1A0885 (PRT Press) alarmsat 6 psig.

IMMEDIATE
ACTIONS:

SUPPLEMENTARY
ACTIONS:

REFERENCES:

Monitor PRT temperature, pressure, and level on main control board
and PORV downstream and safety downstream temperatures to determine

cause of alarm.

1.
2.

Ensure source of pressure is identified and action taken.

Since the normal depressurization flow path to WG has isolated.
perform the following per OP/1/A/6150/004 (Pressurizer Relief Tank):
2.1 Reduce level until the auto close signal to 1 WG-225 clears.

2.2 Perform pressure reduction.

2.3 Re-establishnormal PRT level.

Refer to TS 3.4.13 , for operational Reactor Coolant leakage criteria.

CNEE-0173-03.03

Westinghouse Precautions, Limitationsand Setpoints
CNM-1201.00-39

NC System Description - PRT rupture disc relief pressure




Bank Question: 828 Answer: B

1Pt(s) Unit lwas operating at 7% power when an electrical problem causes the loss
of 1T1B. Given the following eventsand conditions in chronological
sequence:

Voltage on shortbuses 1TB and 1TD dropsto 75%
Frequency on short buses 1 T5and [ TD decreases to 55 hertz.
The 1TB-to-1TD fast bus transfer fails to occur

All equipment operates as designed.

No operator action

What is the current status of the unit?

A. The reactor does not trip, B and D NCPs trip.
B. The reactor does not trip, all NCPs trip.

C. The reactor trips, B and D NCPs trip.

D. The reactor trips, all NCPs trip.

Distracter Analysis:

A Incorrect: all NCPs are tripped
Plausible: partially correct - power is below P-7, candidate may not
know UF will trip all NCPs.

B. Correct: UF (56 hertz) will trip all NCP breakers, because power is
less than P-7, the reactor will not trip.

C. Incorrect: the reactor does not trip if below P7 —all NCPs are
tripped
Plausible: partially correct — B& D NCPs do trip - candidate may
think UF trips only B and D NCPs and because it is always in effect,
may trip the reactor.

D. Incorrect: the reactor does not trip if below P7
Plausible: candidate may think UF trips all NCPs and because it is
always in effect, may trip the reactor.

Level: RO&SRO
KA: SYS062 K4.03(2.8/3.1)
Lesson Plan Objective: NCP Obj: 8 EP Obj: 12

Source: Bank

Ques_828.doc



Level of knowledge: comprehension
References:

|. OP-CN-PS-NCP page 20, 21, 22, 23
2. OP-CN-EL-EP page 29, 30

Ques_828.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

Objective

Cc r

(o 2+ B - B o

O w v r

2 A3 4 v

State the purpose of the NC pumps.

>

Explainthe design, operation, and function of major NC pump and motor
components.

e Stator and Stator Cooler

e Vibration Monitors

* Flywheel

¢ Anti-reverse Rotation Device

¢ Motor Thrust and Guide Bearings
e Pump Impeller

« Pump turning Vane-Diffuser

e Pump Diffuser Adapter

e Thermal Barrier Heat Exchanger
¢ Pump Radial Bearing

x| X

x

Explainthe operation of the NC pump seals including injection flow paths,
flow rates. discharge flow paths, and pressure drops.

Explainwhich coaling water supplies cool the NCP components.

Explainthe operation and purpose of the oil lift system.

Explainthe sources of water, lineups and flowpaths neededto till the NCP
stand pipe.

Identify the power supplies to the NC pumps.

Explain the function and operaticn of the NCP Pump Monitor System.

Given appropriate plant conditions, apply limits and precautions associated
with related station procedures.

10

Outlinethe proceduresfer starting/stopping NC pumps.

o Explainthe use of redundant breakers between the 7KV switchgear and
the NC pumps.

* Explainthe interlocks associated with the pump breakers and the oil fift
system.

FOR TRAINING PURPOSES ONLY
Page 3 of 27
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I|NIL|L{P
rr SILIPIP|T
Objective
) s|0[R[S[R
0/0|Q
1 1B the purpose of the Electrical Distribution am X 1 X|X]|
2 | Listfrom where the switchyard PCB's can be operated. X | XXX
3 | Describe how to remove and return a switchyard PCB from/to XIX| XX
service.
4 | Describe howto operate switchyard disconnects, also list what X[IX[X|X
protective equipment is required to operate a switchyard or
transformer disconnect.
5 | Describe how to operate a maintransformer grounddisconnect. | X | X | X | X | X
6 | Describe howto operate the Generator PCB's and MOD's; also X XXX
list from where they are operated.
7 | Describe how to operate the generator neutral ground XX X|X]|X
disconnect.
8 | Explainthe purpose of the Isolated Phase Bus System (IPB). XXX X
¢ | Describe the procedure for grounding the IPB. XXX | X
10 | Describe the 6.9 KV power system. XX XXX
11 | Listthe loads Dowered from 6.9 KV toad centers. XXX XX
12 | Describe how a transfer of power onthe 6.9 KV loadcentercan | X | X | X | X | X
be accomplished.
13 | Describe how to operate a 600 V breaker. X XXX
14 | Expfain howto shift 600 V unit and shared load enters to the XXX X
alternate source.
15 | Explain how to shift 600 V unit and shared and blackoutMCC's X)1X}JXiX
to the alternate source.
16 | Describe the term "Hot Bus" Transfer and how it apples to Unit, | X | X
Shared and Blackout MCC's.
17 | Describe the term "Dead Bus" Transfer and how it applies to XX
Unit, Shared and BlackoutMCC's. _
18 | Describe the 4460 V power essential system. XXX | X X
19 | Explain how the 4160 V load center is assured a Dowersource. | X | X [ X | X} X
OP-CN-EL-EP FOR TRAINING PURPQSES ONLY REV.33
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6. 6.9KV incoming and tie breakers are controlled from control room- MC-
11

a) 3 position transfer switch (See one below typical of eight)
1} Autoc - allows auto swap

2) Man"Aand Pie - allows operating the "A incoming breaker and
the t i breaker.

3) Man"B" and Tie - allows operating the "B" incoming breaker and
the tie breaker.

7KV BUS ITA
MODE SELECT

MAN MAN
B

b} Open - Close Pushbutton operates the breaker (See below)
T

ToLsD

AT )

B

AT . DO T ey T arRt SN

-l
v

o M

Ao s

7. To supply a 6800V load center completely from one auxiliary transformer,
the tie breaker can be closed and one incoming breaker opened.

8. Transfer can occur automatically or manually. (OBJ. #12}
a) Auto Transfer

1) Mode select switch in "Auto"

2) Auto transfer initiated by a Zone Lockoutor 75% UV on the
incoming line (No fault on affected bus)

3) Ifin synch - fast transfer with ng loss of load. This will only occur
with the Main Generator on line.

OP.CN-EL-EP FOR TRAINING PURPOSES ONLY REV.33
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b)

4)

5)

6)

7)

If NOT in sync then the transfer is delayed to allow voltage to
decay to a point that syncronization is not a concern. (slow

transfer). Loss of load will occur.

A new switch was added that controls this transfer. With the Main
Generator off line , this switch is placed in the defeat position and
then only slow transfers will occur. This switch controls the tie
breaker.

The defeat removes the sync check relays (25s) from the circuit
and providesfor only a slow transfer. See 4 above for

description.

The AUTOMATIC FAST TRANSFER ENABLE, DEFEAT switch
is located in the 6.9KV load center rooms on the control panels

with the under voltage transfer relays.

Manual Transfer (Example: Transfer ITAto 1T2B)
1) Select"ManA and T | € - these are the breakersto be operated.

2)

Close the Tie breaker, the "A" feeder will open.

3) The transfer switch should always be selected to the position for

the breakersto be operated.

OP-CN-EL-EP
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2.  NC Pump Monitor System {OBJ #8)

a) Purpose: To initiate a reactor protective action whenever a
significant loss of reactor coolant flow is imminentdue to a

sustained reduction in voltage or frequency on the power cables to
the NC pump motors.

b) Monitor System Description
1) Solid State

(@) ©ONE Undervoltage and ONE Undefrequency detector
monitors each NCP power supptly.

(b) if the voltage or frequency drops below an acceptabie
pre-set level for a pre-set time, the associated monitor
channel provides a trip signaito SSPS.

2) Status lights
(@) Indicates channel trip
(b)  Located on NCP monitor panel
(c) Recorded by event recorder

3) SSPS
(a)  Activates annunciator alarm in Control Room
(by  Control Woom status lights in Control Room
() Utilizes 2/4 logic scheme to evaluate the signal

c) Reactor Trip greater than P-7

1) Undervoltage on 2/4 NCPs trips the Reactor if power level
greater than Or equal to 10% (P-7). UV detectors are located
betweenthe Safety Breaker and the NCP motor.

2) Underfrequency on 2/4 NCPs trips the Reactor if power level
greater than 10%{(P-7). UF detectors are located betweenthe

6.9 KV Supply Breaker and the Safety Breaker.

NOTE: The P-7 interlock B used in the circuit as the NC pumps are not required during
reactor operation below 10%.

3) Underfrequency aisc trips all four (4) NC pump motor safety
breakers - Not dependent on P-7, alwavs enabled.

QP-CN-PS-NCP FOR TRAINING PURPOSES ONLY REV.14
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4) Component Location
(@) NCP monitor panel (1RCP)
(1)  Contains all components of system.
(2} Located in control room.
(b)  Contents (channel)
(1)  Voltage module
(2)  Frequency Module
(3}  Test Switch
(4) Asst. Aux. Relays
(5)  Status bights
{c) Voitageffrequency Monitor Modules
(1)  Major components of system.
(2)  Variable sensing circuits.
(3) Adjustable trip.
(4)  Adjustable timer.
5) Trip Setpoint Ranges

(a) Voltage - 5082 VAC (77% of RCP motor nominal
operating voltage.)

(b)  Frequency- 56 hertz
d) Monitor operation
1) Trips adjustable trip components
(@)  Triggers adjustable timing ckt.

(b) After pre-settimer, contacts open to de-energize aux.
relay.

(c)  Aux. relay contacts
(1) De-energize status light on monitor panel
(2) Activate event recorder
(3)  Sends channel voltage + trip signal to SSPS

e) Test Feature
1) Individual channel test

(@) installed

{b) Key-operated

(c)  3-position

OP-CN-PS-NCP FOR TRAINING PURPQSES QNLY REV.14
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(d)  Spring-return-to-center
2) Energizestest delay
(@) VMT (Volt)
(b)  FMT (Freq)
3) Relay contacts provide test signal
(@) Computer
(b)  Annunciator

NOTE: Contacts also interrupt input ckt. to volt/freg monitor. The 2/4 channel logic
scheme inthe SSPS allows one channelto be tested during reactor operation without
reactor/NC motor bkr. trip.

B. Trips and Interlocks
1. NCP Interlocks (OBJ #10)

a)

b)

The 6.9 KV Supply Breaker (located in the 6.9 KV switch gear)
trips are:

1) ground fault

2) overcurrent

3) overfrequency

4) phase balance

5) motor differential

This breaker has NO UV or UF trips.

The Safety Breaker (located in the Aux Bldg) trips are:
1) ground fault

2) overcurrent

3) associated 6.9 KV Supply Breaker trip

4) underfrequency on any two NCP Power supplies

If Supply (Non-safety) breaker fur an individual pump opens, the
safety breaker fer that pump opens

Oil lift pressure must be greater than 560 psi (2/3 switch logic) to
close safety breaker.

3/4 supply breakers closed to dose a Safety breakers (to clear UF
trip of all Safety Breakers)

2. Qil Lift Trips

a)

Flasher wired to starter if overload condition.

OP-CN-PS-NCP
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3. Oil Lift interlocks

a) Only one oil lift pump can operate at any give time per NCP,
b} Prevents NC motor start until oil kift press is greater than 508 psi.
C. Instrumentation

1. Indication
a) NC Pump Supply AMP Meter (1 for each safety breaker)

b) NCP A Sea! Outlet Temp * (50-250° F)
c) NCP A Seal Water Flow* {0-20 GPM)
d) NCFA No. 1 Seal Delta P * (0-400 PSID)
NCP A Radial Bearing Temp*
e) *Same for B, C, and D Pumps
fy NC PMP MON PNL {(1RCPM}
1) Bus Voltage Normal (Light)
2) Control Power Available (Light)
3) Bus Frequency Normal (Light)
4) Voltage Monitor Test (Light)
5) FrequencyMonitor Test (Light)
g) NCP Vibration on Shaft and Frame
2. Chart Recorders
a) NCP A and B Hi-Leak-Off Flow (C and D on another recorder)
b) NCP A and B Lo-Leak-OFF Flow (C and 3 on another recorder)
3. Computer Inputs
a) Analog (applicableto all four pumps)
1} NC PumpA MTR LWR THR BRG TEMP
2) NC PumpA MTR UPR THR BRG TEMP
3) NC PumpA MTR LWW BRG TEMP
4) NC PumpA MTR STATQR WINDING TEMP.
5) NC Pump A MTR AMPS
6) NC PumpA MOTOR UPRBRG TEMP.
7) NC Pump A VIBRATION CHANNELS.
b) Digital
1) NC Pump Oil Fill Otsd Cont Isol.

OR-CN-PS-NCP FOR TRAINING PURPOSES ONLY REV.14
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Bank Question: 829 Answer: A

1 Pt(s)

Ques_829.doc

Unit 1 was operating at 100%power when the crew detects indicationsofa
loss of NC inventory. Given the followingeventsand conditions:

* All systemsare In automatic

Indicated letdown flow is 62 gpm

INV-13A (LTDNORIF 14 OTLTCONT ISOL) is open
Letdown pressure is 350 psig

Seal return - 3.5 gpm per NCP

Indicated charging flow — 90 gpm

Indicated seal injection flow — 35 gpm

VCT level is decreasing

Pressurizer pressure and level are constant
Containment humidity is increasing

Which one of the following statements correctly describesthe iocation of the
leak?

A Letdown line, between the letdown orifice and the containment
Isolation valve.

B. Charging line between INV-309 (Seal Water Injection Flow) and
INV-294 (NV Pumps A&B Disch Flow CTRL).

C. Charging line inside containment.

D. One of the RCS loops.

Distracter Analysis:

A Correct: ifthe leak is on the letdown line, VCT level will drop,
charging and letdown will be matched and pressurizer level will
remain constant.

B. Incorrect:

Plausible: operator misses that these valves are outside containment.

C. Incorrect: charging leak would be indicated by increased charging.
Plausible: candidate misinterprets indications.

D. Incorrect: Charging flow would have to increase.

Plausible: candidate assumesit’s a small leak and misinterprets the
indications.

Level: RO&SRO

KA: SYS004 AIL.11(3.0/3.0)



Ques_829.doc

Lesson Plan Objective: none
Source: Bank

Level of knowledge: analysis
References:

1. OP-CN-PS-NV page 20-25
2. K/A EPE 009 EA2.02 (3.5/3.8)
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Failure of Nv5781 variable leg

1)

2)

3)

4)

5)

Isolation of this variable leg downstream of the bellows would
cause the control board VCT level indicationto fail low and one
of the OAC indications of VCP level would fail as is.

A leak in this variable leg downstream of the bellows would give
erroneously lower than actual indication determined by the size
of the leak, affecting the control board indicationand one of the
two VCT level indication on the OAC.

Discrepancy between this channel and NV5760 should cause
the operator to check the trend of the two and then determine he

has a failure on NV5761.

When the channel fails to lessthan 23%, a VCT low level alarm
will occur, alerting the operator of a problem.

If the channel fails to less than 35%, auto makeup will start
requiring the operator to take action to stop the auto makeup,
and check the QAC for indication of level on channel 2.

Failure of NV5760 reference leg

1)

2)

3)

A leak in this reference leg or a failure of the DIP instrumentwill
cause the local indication and one of the two OAC indications of
VCT levelto indicate higher than actual level.

if level fails to greater than 83.5% (UNIT 1) or 78 % (UNIT 2), a
VCT high level alarm will occur alerting the operator to a problem
which the operator should be able to detect by looking at trends
and his other channel.

If level fails to greater than 91.4% (UNIT 1) or 85.3% (UNIT 2),
NV172A will fully divert to the RHT, requiring the operator to
select VCT on the control switch. This failure also affects the
auto swap to the FWST on bo-Lo VCT level. The operator would
be requiredtoc manually swap.

Failure of NVLT5761 reference leg

1)

2)

A leak in this reference leg or a failure of the D/F instrumentwill
cause the control board indicationand one of the two OAC
indications of VCT level to indicate higher than actual level.

If level fails to greater than 83.5% (UNIT 1) or 78% (UNIT 2), a
VCT highlevet alarm will occur alerting the operator to a problem
which the operator should be able to detect by looking at trends
and his other channel.

OP-CN-PS-NV
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3) Ifthe above VCT leveltransmitter fails highor as is, VCT auto
makeup will not occur causing VCT levelto decrease over time.

(@  Operator monitoringof VCT level will notice no change in
VCT level iffailed as is, or wiil be alerted by the VCT Hi

Lvt alarm if faited high.

(b)  NVLTS780 indicateson the OAC, and will show actual
VCT level in this situation.

(c)  The operator will be requiredto perform manual makeup
to insure VCT level is maintained.

(d) [FNVLT5761 hasfailed high, the operator will have to
select manual on the MAN/AUTO station for NvV172A, and
position the controllerto 100%to direct all letdown flow to
the VCT or select the VCT position on the control switch
for NV172A.

) A leak inthe common reference tap will not affect indication unless
the leak is big enough. If the common tap rupturesthen all 4 VCT
level indications will fail high momentarily, but then as the VCT
depressurizes quickly, the levelwilt return to indicating accurately.

1) PIP(-M88-0747 pointed out that a leak dowstream of the
common root valve could cause a deviation between indicated

and actual level of significant amount that is well within the
manufacturer's rated capacity of the hydrogen gas makeup valve
to the VCT.

(a) This makesa single failure of the common reference tap
capable of indicating level on all 4 channels higher than
actual.

(b)  Nemodificationsto the CNS VCT level instrumentation
were deemed necessary. (PIP C98-965)

m) VCT Outlet Temperature
1) MeasuresVCT discharge temperature.
2) Indication and high alarm on MCB.
n) VCT Pressure
1) IndicatesVCT pressure.
2) Auto-closes WG3 in Waste Gas System on low pressure.
3) Indication and high-low alarms on MCB.

OP-CN-PS-NV FOR TRAINING PURPOSES ONLY REV. 34
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19. VCT Gas Space Control

a)

b)

d)

Hs blanket

1) 1510 50 psig Hy overpressure on VCT - as pressure in the VCT

increases more hydrogen is put into solution. Pressure changes
occur due to Bavel changes as well as hydrogen control valve
adjustments. Operationwith VCT pressure greater than normal
(35 psig) for extended periods will cause hydrogen concentration
inthe NCSto increase to greater than Tech Spec allowable
values.

2) Two functions (OBJ. #14)
(@) MaintainsHs in Rx coolant 25-50 ce/kg Ho.

(b)  Sufficient back press for seal returnflow.
3) NV224 Hy supply valve

(@  Self regulating, normally open.

(b)  Maintains 15to 50 psig over pressurein VCT
VCT to Waste Gas Purge
1) PurgesHs and fission gases to waste gas system.

2) Limits radioactive gas leakage to buildings from leakage of Rx
coolant.

3) WG3- Auto closes on low VCT pressure.
Degassing
1) NV466 - VCT Vent to Waste Gas Header
(@  Controlledfrom MCB.
(b)  Usedwhen degassingthe VCT.
2) NV467 - VCT Ventto WG System
(@)  Self regulating valve.
()  Usedduring degassingto maintain 15 psig in the VCT
No Purge
1} Usedto purge gases (H2 and fission gases) prior to opening
reactor coolant system.
2) NV226 - Ny Supply to VCT

(@)  Self regulating normally closed.

OP-CN-PS-NV
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(b)  Used during purging operation of VCT to purge gases (H
2 and fission gases) prior to opening reactor coolant

system.

20. Potentialgas sources into the Charging pump suction (OBJ. #30)

a)

d)

Nitrogen supply 1NV226

1) Notnormally used. Chemistry will align when needed during a
shutdown.

Hydrogen supply NV224

1) Aligned to supply hydrogen to the VCT during normal operation.
Set to maintain 30 psig in the VCT.

2) Isolatedwhen entering mode 5 during a shutdown, and then
realigned when mode 4 is entered during startup.

Nitrogen from WG (WG163)

1) Supplies nitrogen to the VCT during shutdown when Mode 3 is
entered from B Shutdown Decay Tank. Setto maintain 20 psig.

2) isolated during a startup when Mode 4 is entered. Isolated by
three valves in series.

Gas desorption

1} As water flows from the VCT to the charging pumps’ suction
some o the gas in solution is stripped out and accumulates in

the high points of the suction header.

(@) This header is vented monthly per Tech Spec surveillance
3.5.2.3, which requires venting of ECCS pump casings
and discharge lines. CNS has atso inciuded venting the
suction header as well resulting in small quantities of gas
being removed from the suction header, but preventinga
large amount from accumulating over time and eventually
causing trouble in the charging pumps.

(b) Prior to implementing this venting requirement several NV
pump damage incidents occurred at CNS. One occurred
7/88, and resulted in NV Pump 2A impeller cracking from
various causes including entrainment of hydrogen gas.
Another occurred in 11/89 and also involved entrainment
of hydrogen gas musing damage to NV Pump 1B rotor.

2) The charging pumps minifiow line returns to the seal return line
through two miniftow orifices which tend to strip some gases out
of solution. These gases return with the rest of the flow into the
auxiliary nozzle into the VCT putting the gas back into the VCT

gas space.

OP-CN-PS-NV
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e) Makeup system isolations

1} Duringa shutdown to account for NC system shrinkage,
considerable makeup will be necessary. NV186A, makeup
isolation to the VCT outlet will be opened to supply makeup, and
must be reciosed when not in use.

2) Ifthe normalletdown flowpath becomes unavailable and excess
letdown is placed in service, the line coming into the top of the
VCT will fill with gas and if the valves providing makeup are open
or leaking, gas could flow from the VCT to the charging pump
suction.

B. Charging (OBJ. #6)

REGENERATIVE

HEAT EXCH i
CHARGING |
200 ey CONTROL
''''' TANK
' s T %)
RETURW
1884
1758
L8 il 1
HD
PD PUMP 2208

INJECTION ~———
FILTERS

i} RHT
TOSEAL EMERGENCY
%—D 2038 S “poRaTE
w "

108

1. NV188A, 188B - VCT Oultlet Isolation

a) Operatedfrom MCB.
b) AUTO-CLOSE (OBJ. #22 & 23)

1) Low-Lowlevelin VCT (212 and associated FWST suction valve is
not ‘Closed’; NV252A for NV188A and NV253B for NvV189B).

2) Sg signal- associated FWST suction valve not ‘Closed'.

3) Alarm on BDMS - associated FWST suction valve not ‘Closed’.
c) AUTO-OPEN on ASP to local (Train related). (OBJ. #24}

OP-CN-PS-NV FOR TRAINING PURPOSES ONLY REV. 34
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2. NV252A, 253B - Supply from FWST
a) Operatedfrom MCB.
b) AUTO-OPEN (OB, #22)
1) Low-Lowlevel in VCT (2/2).
2} 8¢ signal.
3) Alarm on BDMS.
3. Positive Displacement Pump (PDP} abandoned in place
4. Centrifugal Charging Pumps (2) (OBJ. #6)
a) Provides normal means of charging.
b) Suctions
1) VCT
2) FWST

3) ND System during recirculation (Hotor Cotd) Phase of an
accident.

c) Backup cooling water supply from the YD system for 1A and 2A NV
pumps.

d) Discharge
1) Miniflow recirc valves NV203 and 202
(@  Open to protect CCP's during low Chg flow conditions.
(b} 60 gpm/pump

{c) Closed by operator when NC pressure less than 1500
following a LQCA and NV Sl flow is indicated.

(d)  Auto OPEN on ASPs to local. (OBJ. #24)
2) NV 294 flow control valve

(@  Manualor auto control

(1)  Auto controlled by PZR level error and feedback
from total charging flow.

(2)  Manual control by operator.

QP-CN-PS-NV FOR TRAINING PURPOSES ONLY REV. 34
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Bank Question: 834 Answer: B

1Pt(s)

Ques_834.doc

Unit 1was operating at 100%when a design basis LOCA occurred.
Radiation monitoring teams at the site boundary report that projected Iodine
131 dose is 25 rem.

Which one of the following statements correctly describes the cause of this
problem on the VE filter trains?

A. The HEPA fdters are saturated

B. The charcoal filters are saturated

C. The prefilter/demisters are saturated

D. The VE filter unit preheaters are energized

Distracter Analysis:

A. Incorrect: HEPA filters do not remove radioactive lodine
Plausible: HEPA filter remove small particulates
B. Correct:
C. Incorrect: Prefilter/demister do not remove lodine.
Plausible: If the candidate does not know the prefilter function.
D Incorrect: Heaters are supposed to be energized.
Plausible: If the candidate does not know the heater function.

Level: RO&SRO

KA SYS 027K5.01 (3.1/3.4)

Lessen Plan Objective: CNT-VE SEQ2/3
Source: Bank

Level of knowledge: memory

References:
1. OP-CN-CNT-VE pages 5-6
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IIN|[LIL|P
Objective S|ILIP!IPI|T
S|O0C|R|[S|R
|0}l Q
Describe the purpose of the VE system XIX|IX1X
2 | Describe why it is necessary to maintain a vacuum in the annulus XXX X[X
following a LQCA
3 | Explain howthe release of fission products from containment is limited XX X|X]|X
4 | Describe how fires can start in the VE carbon filter XX X[X|X
5 1 Describe how a fire inthe carbonfilter is extinguished XXX XX
6 | Given appropriate plant conditions, apply Limits and Precautions X[XiX|X
associated with related station procedures
Describe the Standby alignment for VE per OP/1/A/6450/002 XX
Describe the conditions necessary to auto start the VE fans XIX|X|X]X
Describe how the VE System operates to maintain a vacuum in the X X|X| XX
annulus
10 | Explain how to secure VE following an auto start per OP/1/A/6450/002 XXX
11 | Describe how lo manually start and stop the VE Bans per XIXIX|X|X
OP/1/A/6450/002
12 | Explain the Annulus Ventilation Operability Test PT/1/A/4450/003A X X
13 | Discuss the relationship betweenVE and VY systems X[ XX
14 | Given a set of specific plant conditions and access to reference materials, X[ XX
determine the actions necessary to comply with Tech Specs/SLCs
15| frace the VE  stem flow path given a duﬁ.mgft=VE_ . X X
TIME: 1.0 Hour
OP-CN-CNT-VE F5R TRAINING PURPOSES ONLY REV. 15
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INTRODUCTION

11 Overview

A. This lesson will describe the operation of the Annulus Ventilation System (VE)
including a description of each major component.

1.2 Format
A. The system will be discussed in the following order:
1. Objectives
2. Basic Description and Operation
3. Tech Specs
4. Summary

13 Student Learning Objectives
A. Cover Objectives

PRESENTATION

2.1 Purpose(Obj. #1)

A. Produce and maintain a negative pressure in the annulus during LOCA
conditions.

B. Reduce the concentration df radioactivity in the air within and discharged from
the annulus through recirculation and filtration of annulus air.

C. Provide long term fission product removal within the annulus through filtration.

2.2 Basic Description
A. The VE System consists of two redundanttrains per Unit, each train having:
4. Full capacity fan
2. Filter Train.
3. Dampers and associated duct work
4. Controls

B. The VE Systemwill produce a 1.5" water vacuum in the annulus within 60
seconds following an Sg signal. Maintaining a negative pressure in the
annulus allows leakage from the primary containmentto enter the annulus for
collection and filtration prior to release to the Unit Vent. This filtration reduces
potential offsite and onsite dose. (Obj. #2)

C. The VE fans take suction high inthe annulus, and the VE fans discharge Sw
inthe annulus. This provides for good mixing and filtration of the annulus air.

D. Fission product release is prevented by two methods: (Obj. #3)

OP-CN-CNT-VE FOR TRAINING PURPOSES ONLY REV. 15
Page 5§ of 11
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Containment isolation valves Mock potential leak paths from containment

Limiting containment pressure and temperature following an accident to
prevent exceeding design parameters of the containment structure.

2.3 Components
A. Fans (2 per Unit)

1
2.

3.
4.

Auto started by the train related D/G sequencer following the S, signal,

On/Off controls so fans can be operated manually from the control room
for performancetesting

Eachfan is 100% capacity at approximately 9000 cfm
Powered from EMXi, EMXB

B. Filter train (2 per Unit)

1

Prefilter/Demister - Prefilter removes larger particles entrained in the air
and the demiister removes at least 99% of entrained moisture.

Heater
a) Reduces relative humidity of air too less than or equal to 70%.

b) Energizedwhen the fan is started with proper differential pressure
across the filter unit.

HEPA filter (2 per filter train)

a) One before carbon filter - removes finer particlesfrom the air

b) One after carbon filter - usedto remove carbon filter bed particles
Carbon filter

a) Removes radioiodinesfrom the annulus air

b) Fire detection alarms indicate increasing temperatures in the carbon
bed

c) Fire Alarm Procedure (Obj. #5)

1) Ensurethat affected train is secured; placefan select switch in
IIOFF"

2) Manually close the sprinkler drain valve

3) Manually open the sprinkler deluge valve
d) Firescan be started by (Obj. #4)

1) Decay of fission products in the filter bed

2) Heavy local deposition of radioiodines which generate decay
heat.

C. Miniflow dampers P4 and D9 (1 perfilter )

OP-CN-CNT-VE FOR TRAINING PURPOSES ONLY REV. 15
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Bank Question: 843.1 Answer: A

1Pi(s)

Ques_843.1.doc

Unit 1is operating at 75% power and Unit 2 is at 100% power. Given the
following events and conditions:

Switchyard breakers FCB 20 and 21 open.

Which one of the following statements correctly describesthe etfect on units

land 2?7

A Unit 1will remain at 75% power and unit 2 will runback to
approximately 56%.

B. Unit £ will runback to approximately 38% and unit 2 will remain
at 100%%’

C. Unit | will runback to approximately 56% and unit 2 will remain
at 100%.

D. Both units 1and 2 will runback to approximately 56%.

Distracter Analysis:

A
B.

Correct: Unit 2 is affected, unit 1is not.

Incorrect: Unit 1 will not runback

Plausible: answer transposed — If candidate believes unit | affected
and will runback for 3 minutes at 15%/minute,

Incorrect: Unit 1will not runback

Plausible: previous correct answer on earlier test.

Incorrect: Unit 1will not runback

Plausible: partially correct - if candidate believes both units
affected.

Level: RO&SRO

K ASYS 062 A4.01(3.3/3.1)

Lesson Plan Objective: EP Obj: 39

Source: Mod Catawba Audit Exam 2000

Level of knowledge: comprehension

References:
1.QP-CN-EP-EP pages 11 and 12
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Objective

N
L
O

37

Given a set of specific plant conditions and access to reference
materials, determine the actions necessaryto comply with Tech
Specs/SLCs.

x1OA@or
I QWwWor
|0 A~V

38

Describethe requirements for reporting relay or breaker
operation to the dispatcher, and explain how to fill out and route a
CATAWBA NUC SW STA EVENT LOG.

39

Describethe initiating signals fer a Main Turbine Runback
associated with Main Power System.

40

State from memory the Immediate Actions of AP/1,2/5500/03
(Load Rejection)

41

State the system designator and nomenclature for major
components

TIME: 3.0HOURS

OP-CN-EL-EP FOR TRAININGPURPOSES ONLY
Page 5 of 91

REV.33



DUKE POWER CATAWBA OPERAPIONS TRAINING

b} until less than 56%

PCB 14 OPEN
PCB 15 OPEN

: | — 3 15% min for a
PCB 17 OPEN r"-

maximum of 3 min
PCE 18 OPEN

56%

Loss of Switchyard §
Runback *

e e e e e et o e ee oo SRR A T RN L

12. If PCB 14 (23) is closed and PCB 17 (20) is closed with their associated
bay ties open PCB's 13and 15 (22 and 24) and PCB's 16 and 18 (19 and

21} and unit at 100% power a Main Turbine Runback will be initiated.
(OBJ. #40).

a) 15% per minute for a max of 3 min.
b) Unit 1lessthan 56%

e) Potentialin this configuration to overload the remaining tie line to
Allison Creek and Roddey.

PCB 14 CLOSED ‘
PCB 17 CLOSED

15% min for a
PCB 43 OPEN ‘ » maximum of 3 min

PCB 15 OPEN i
PCB 16 OPEN
56%

Loss df Switchyard |

PCB 18 OPEN

B. Motor Operated Disconnects

1. A setof disconnects is located between the Main transformers and the
switchyard to allow isolating the unit feeders.

2. These disconnects are motor operated and can be controlled from:
a) Control Room
b) Relay House
¢) Local

OP-CN-EL-EP FOR TRAINING PURPOSES ONLY REV .33
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3. The MOD's are interlocked such that:

a) An MOD will not operate if either of its associated PCB's are closed.

b) Cannot close the MCD's if the busline ground disconnects are closed
(and vice versa). There is a mechanical and electrical interlock to

prevent this.
C. Ground Disconnects (OBJ. #%)

1. Eachunittie line is providedwith a set of ground disconnects to ground
the line when the unit is separated from the grid.

2. Interlockedwith the MOD's so both can't be closed at the same time.

3. Referto OP/0/A/6350/010 (Operation of Station Disconnects and
Breakers) for operation guidance.

D. Main Transformers

1. Two 230KV/22KV stepup/stepdown transformers, each 50% capacity
connect the onsite and offsite power systems.

2. The transformers are oil cooled

a) Oilis pumped thru the transformer and then cooled by cil/air heat
exchangers.

b) Fans are provided for forced cooling.

c) The pumps and fans power comes from 1(2)LXC, 1(2)L.XD and are
divided into banks.

d) LXC (LXD) is the normal supply for one bank and emergency supply
for another bank.

e) Shifting main transformer auxiliaries (CP/1{2)/A/6350/005,
Enclosures4.21 and 4.22)

1) Allows power to be supplied to all of the cooling groups on each
main transformer from either LXC or LXD.

2) Ifdone in a timely manner (within 12 minutes), may preventa
turbine runback on a loss of one supply.

OP-CN-EL-EP FOR TRAINING PURPOSES ONLY REV .33
Page 12 of 91



Bank Question: 857.2 Answer: C

1P(s) Unit 2 is operatingat 100%power. Pressurizer level is on program, and
normal charging is in serviceand letdown flow is through a 75 gpm orifice.

Given the following events and conditions:

e 2NV-314E (CHARGINGLINE CONT OUTSIDE ZSOL) spuriously closes
due arelay failure

e Flashing in the letdown line reduces letdown flow to 5 gpm

Without operator action, approximately how long before a pressurizer level
deviation alarm actuates?

Assume 135 gailons =1 %pressurizer level

A. A low-level deviation alarm will occur in less than one hour.
B. A low-level deviation alarm will occur in greater than one hour.
C. A high-level deviation alarm will occur in less than one hour.

D. A high-level deviation alarm vall Occur in greater than one hour.

Distracter Analysis:

Charging flow is reduced to the minimum value = goes to 32 gprn to the NCP
seals. 12gpm seal flow goes to the VCT.

PZR level starts on program (55%) and must change by 5% to actuate a
deviationalarm. 5% x 135 gallons is 665 gallons.

The reduction in charging flow into the NCS causes charging flow to reduce
to minimum (32 gpm) as the PZR fillsup. NCP Seal flow continues (12
gpm). Letdown flow drops to 5 gpm because of high regen HX outlet
temperature (flashing at the orifices). Net charging flow drops to 1-15gpm
(32-12-5)

665 gallons/15 gpm =44.3 minutes.

A Incorrect: level will increase not decrease
Plausible: If candidate miscalculates and believes level will decrease
because NC is supplying sed injection.
B. Incorrect: level will increase not decrease
Plausible: If the candidate believes only the 5 gpm letdown is causing
level to decrease.
Correct: Alarm should occur in 44 — 45 minutes
Incorrect: Alarm should occur in 44 — 45 minutes
Plausible: Ifthe candidate miscalculates or does not know the
deviation is 5%, or neglectsthe 12 gpm ioss due to the seal leakoff.

OO

Ques_857.2.doc
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Level: RO&SRO

KA:APE 022 AA2.04(2.9/3.8)

Lesson Plan Objective: NV Ob;: 2,3.4

Source: Mod Ques..857.1 McGuire NRC 2002
Level of knowledge: analysis

References:

1. OP-CN-PS-NV pages 12
2. OP-CN-PS-ILE page 19
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OBJECTIVES

Objective

2 A 47T

State the purpose of the Chemical and VVolume Control (NV)
system. )

wn
o]
X0 B W r

XIQ w v r

State the purpose of the makeup portion of the Reactor Makeup
(NB) system.

x
x
x

x

Discuss the importance of maintaining a flow balance in the NV
system and state nominal flow values.

Describe the operation and flowpath of NV normalfetdown
purification including functions of the different ion exchangers and

filters.

Describe the operation and flowpath of NV letdown from ND.

Describe the operation and flowpath of normal charging.

Describe the operation and flowpath of NV seal injection.

Describe the operation and flowpath of NV excess letdown.

X || x
> | | x| x

QIWIN|[D|R

Describe the operation and flowpath of NV auxiliary spray.

10

Describe the ECCS alignment of the NV system.

x
>

11

List the source(s) of cooling water to components requiring cooling
in NV.

XXX IX XXX

X XXX | XXX

12

Discuss the basic operation of the NC system makeup portion of the
NB system for boration, dilution and emergency boration.

13

Given a copy of the system flow diagram or a one iine symbolic
diagram, label the major components and show the Blow path
through the maior components.

14

State the function of the cover gases used on the VCT including
minimum pressure requirementsand how pressure is maintained.

15

Discuss how fission gases are removed from the VCT.

16

List the controlfeatures of VCT level, including channel, setpoint
and coincidence.

OP-CN-PS-NV FOR TRAINING PURPOSES ONLY
Page 3 of 63

REV. 34
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1) Low PZR level{17%).
2) Containment Isolation (St).

3) Closureof NVIA or NV2A (cannot open NV10A, 11A or 13A
unless NVI and 2 are open).

4) Both centrifugal charging pumps tripped.

4. LU/D Oirifices (2) Isotation Valves NV-11 & 13

a)
b)

c)

d)

Reduce coolant press = 1900 psig at design flow rate.

One 75 gprn orifice. This is the normalfiowpath for letdown or Unit 2
{NV-13 Block Valve).

One 45 gpm orifice (NV-11 Block Valve). Used to obtain greater L/D
flow in conjunction with 75 gpm orifice Or reduce letdown flow as

required by procedures.
Max L/D flow of 120 gpm at normal operating pressure.

5. L/D Manual Flow Control Valve (NV848) (NV10 Block Valve)

a)

b)

C)
d)

Used to warm up downstream piping on Unit 2. On Unit 1 this s the
normal letdown flowpath and is set at 75 gpm per the NV operating

procedure.

Flow rate of 5to 110 gprn (when NCS pressure is less than or equal
to 385 psig).

Controlled from MCB via manual loader.

The power source for the control circuit of this valve (NV 849) is now
a non-safety related, non-interruptible power source (HXPB).
During a LOOP event, control of this valve is still available as long as
the battery source for 1KXPB and VI are available.

The response of NV-849to the controller shows that the flow
response is not linear throughout the scale and is as foliows:

1) NV-849 does not respond until -35% demand on the controller.
2) OAC indicates the valve is full closed at 26% demand.

3) Demandis off scale high when flow is 110 gpm.

4) WNV-849 travel stops are set fer 110 gpm.

5) NV-849flow rate is very sensitive in the 95-110+ % demand
range.

6) NV-849 controls for a very steady flow rate once set.

6. If Letdownflow isto be increasedte greater than normal flow (greater
than 80 gpm) a new Dose Equivalent lodine limit is instated per AP/18,
High Activity in Reactor Coolant.

OP-CN-PS-NV

FOR TRAINING PURPOSES ONLY REV. 34
Page 12 of 63
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92%
70%

55% +5% HIGH LEVEL DEVIATION -

PZR
LEVEL

25%

17%

PZR LEVEL PROGRAM
AND SETPOINTS (U2)

REACTOR TRIP (>P-7)

HIGH LEVEL ALARM

ALARM, BACKUP R R

HEATERS ON _
'5% LOW LEVEL
DEVIATIONALARM

LOW LEVEL ALARM

LETDOWN ISOLATES & HEATERS OFF

i I
557.0O 587.0'

AUCT Hi T- avg

OP-CN-PS-ILE
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Bank Question: 857 Answer: D
1Pt(s) Unit | is operating at 65% power with pressurizer level on program, and

Ques_857.doc

normal charging and letdown flow through a 75 gpm orifice. Given the
following events and conditions:

* INV-245B (CHARGINGLINE CONT QUTSIDE ISCL) spuriously closes
e Flashing in the letdown line reduces letdown flow to § gpm
The operators take no actions

How long before the pressurizer high level alarm actuates?
REFERENCES PROVIDED: Unit 1 Databook Curve 7.38

A Less than 2 hours

B. 2 to 25 hours

C Greater than 2.5 hours to 35 hours

D. Greater than 35 hours

Distracter Analysis:

Charging flow is reduced to the minimum value — goes to 32 gpm to the NCP
seals. 12gpm seal flow goes to the VCT.

PZR level startsat44.5% (.65 * (55%-25%)+25% =44.50).

PZR level increasesto the high level alarmat 70%.

The reduction in charging flow into the NCS causes charging flow to reduce
to minimum (32 gpm) as the PZR fillsup. NCP Seal flow continues {12
gpm). Letdown flow dropsto 5 gpm because of high regen HX outlet
temperature (flashing at the orifices). Net charging flow drops to +15 gam
(32-12-59

Per tank curve: 70%=9800 gal, 44.5%=6500 gal, 17%=2800 gal.

3300gal (9800-6500) / (15gpm) =220 minutes= 3.67 hours

A Incorrect: There are more than 3.5 hours.
Plausible: If candidate neglects to subtract seal flow and letdown flow
3300 gal / 32 gpm = 103minutes = 1.7 hours — or misreads tank
curves/ miscalculates pressurizer level

B. Incorrect: There are more than 3.5 hours.
Plausible: If the candidate includes the loss of letdown but neglects
seal return flow: 3300 gal/(32-5) gpm = 122min = 2.03 hours. —or
misreads &k curves/ miscalculates pressurizer level

C. Incorrect: There are more than 3.5 hours.



Ques_857.doc

Plausible: Assumingloss of letdown, if the candidate does not include
seal return flow: 3300gal / (32 — 12) gpm = 165min = 2.75 hours — or
misreads tank curves/ miscalculates pressurizer ievel
Correctanswer: 3.67 hours

Level: RO&SRO

KA: APE 022AA2.04(2.9/3.8)
Lesson Plan Objective: PS-NV SEQ6
Source: New

Level of knowledge: analysis
References:

1. OP-MC-PS-NV pages 17, 39

2. OP-MC-PS-ILE page 35
3. Unit | Databook Curve 7.38 - PROVIDED



Bank Question: 865.2 Answer: A

1Pt(s) Unit 2 is at full power when the following events occur:

* Reactor power is approximately 98%

NCS T, is increasing

Main turbine load is 1150MWe

Feedwater flow continuesto operate as designed
The RO is manually inserting rods

Which one ofthe following statementscorrectly describes the EGP basis in
FR-S.1 (Response to Nuclear Power Generation/A4T#S) for immediately
tripping the turbine?

A. Prevent an uncontrolled cooldown and positive reactivity
addition.

B. Maintain or extend steam generator inventory.
C. Prevent turbine overspeed when the main generator trips.
D. Minimize the peak pressure transient for the event.

Distracter Analysis:

A Correct: The basis in the EQOPs is to prevent an uncontrolled
cooldown and causing a positive reactivity addition

B. Incorrect: if the main feedwater pumps continue to operate, the S/G
inventory will not be a problem
Plausible: This is the EOP basis foran ATWS with a loss of
feedwater

C. Incorrect: The basis in the EOPs is to prevent an uncontrolled
cooldown and causing a positive reactivity addition
Plausible: concern€orthe operationof the turbine

D. Incorrect: The basis in the EOPs is to prevent an uncontrolled
cooldownand causing a positive reactivity addition. The peak
pressure will actually be greater if the turbine is tripped early in the
transient.
Plausible: minimizing the peak pressure is always a good thing for
an accident.

Level: RO&SRO
KA: EPE 029 EK1.02 (2.6/2.8)
Lesson Plan Objective: FRS Obj: 5

Source: Mod McGuire NRC 2002

Ques_865.2.doc



Level of knowledge: memory

References:

1. OP-CN-EP-FRS pages 5-7
2.FR-S.1 page 2

3. FR-S.1 Background Step 2 page 2

Ques_865.2.doc



DUKE POWER CATAWBA OPE} TIONS M G
OBJECTIVES
IINjL|L|s]P
Objective S|ILIPIP|IT|T
S|O|R|S|A|R
0|0 Q
State the purpose of Function Restoration procedures: X| X| X|X
EP/1/A/5000/FR-S Series - Subcriticality
State the Immediate Actions of EP/1/A/5000/FR-S.1 (Responseto X XXX
Nuclear Power GenerationfATWS).
Explain the difference between an ATWS event and a failure of the X[ XXX
Reactor Protection Systemto initiate a Reactor Trip
State the Bases for all NOTES and CAUTIONS in Function X[ XX} X
Restoration procedures EP/1/A/S000/FR-S Series - Subcriticality
Explain the Bases for the Major Actions of Function Restoration X|X[XiX
procedures EP/1/A/5000/FR-S Series - Subcriticality
Explainthe Basesfor ali steps in Function Restoration procedures X|X|X|X
EP/1/A/5000/FR-S Series - Subcriticality
Given a set of specific plant conditions and required procedures, X[ X|X|X
apply the rules of usage and outstanding PPRBs to identify the
correct procedure flowpath and necessary actions
OP-CN-EP-FRS FOR TRAINING PURPOSES ONLY REV. 00
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DUKE 'OWER

CATAWBA OPERATIONS TRAININ

1. INTRODUCTION
11 Objectives
1.2 inputsto Subcriticality CSF tree

A.

amoow

Source Range Startup Rate

Intermediate Range Startup Rate

Power Range Indication

Keactor Protection System (Reactor trip required)
Control Rod on bottom indication

Reactor trip breaker position

2. FR-S Series - Subcriticality CSF

2.1 Overview of plant conditions covered by FR-S series
A. ATWS - Anticipated Transients without Scram.

1.

ATWS is any mechanical or electrical failure that keeps the control rods
from dropping Into the core during anticipated transients (Conditionif
events) which require a reactor trip.

e Loss of Load/Turbine Trip

e Loss of Normal Feedwater

e Loss of Offsite Power

e Uncontrolled Rod Withdrawal

¢ Accidental NC Depressurization
e Partiat Loss of Forced NC Flow

The common characteristic of ATWS events i a power generation-power
removal mismatch leading to temperature excursions of the NC system.
The increased NC system temperatures could lead to a severe reduction
in the Departurefrom Nucleate Boiling Ratio (ONBR} and lead to fuel
damage.

The loss of load ATWS and loss of normal feedwater ATWS have the
greatest potential for creating a NC system over pressure condition which
could lead to a loss of NC system integrity. Fuel damage combined with
a loss of NC integrity could fead to a radioactive release into containment
and/or the environment.

instrumentation failures that generate a reactor trip signal and the reactor
does nottrip, and a plant transient is not initiated due to the failure, are
not considered ATWS events.( OBJ.#3)

OP-CN-EP-FRS FOR TRAINING PURPOSES ONLY REV. 00

Page 5of &
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B. boss of Subcriticality

1. The normal expectation for core flux after a reactor trip is to promptly drop
out of the power range and level off in the source range.

2. Core heat production after several minutes should be limitedto that from
radioactive decay of fission products, rather than from the fission process
itself.

3. Several scenarios could occur that could lead to positive reactivity
inserticn and subsequent neutronflux increase:

e Control rods drop but do not fully insert
¢ Inadvertentdilution of the NC system

e Excessive cooldown from secondary depressurization or excessive
feedwater addition

22 Nuclear Power Generations/ATWS (EP/FR-S.1)

A. Coverthe purpose of FR-8.1 as stated on the cover of the $.1 procedure.

(OBJ.#1)

B. RED Path.
1. Rx Trip required and
2. PR>5%

C. ORANGE Path.

1. Rxtrip requiredand

2. PR <5% and

3. IRSUR>0

D. Immediate Actions (OBJ.#2)
E. Major action step summary {OBJ.#5)

1. Verifv Automatic Actions or Perform Manual Actions to Reduce Core
Power: A Bul reactortrip is the preferred way to shut down the reactor. If
automatic functions have still not been effective, any manual trips from
the control room are to be actuated. Ifthese are still not effective, the
rods should be inserted using the Rod Control System.

2. Emergency Borate: Several methods of emergency borating are
available in the control room. This action is taken prior to initiating more
time-consuming local actions to trip the reactor and/or turbine.

3. Check for Possible Sources of Positive Reactivity and Eliminate Them:
Possible sources of positive reactivity are checked and eliminated at this
time. Actions include isolation of alf dilution paths and
identification/isotation of faulted SG(s) causing an uncontrolled NC
system cooldown. These actions address the return-to-power condition
and will probably not be required for an ATWS.

OP-CN-EP-FRS FOR TRAINING PURPOSES ONLY REV. 00
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Verifv Subcriticaiity: This final action checks on the effectiveness df
previous steps in mitigating the transient prior to departing the guideline.
Departure is not allowed until subcriticality is verified.

F. Usethe "Enhanced Background Document”, maintained by the Catawba
Procedures Group, for a detailed discussion of the bases of steps, notes and
cautions and immediate actions. (OBJ.#2, 4 and 6)

2.3 Responseto Loss of Core Shutdown {(EP/FR-S.2)
Cover the purposed FR-S.2 as stated on the cover df the S.2 procedure

(OBJ . AH~I
Yellow Path

A

B.

1.

IR SUR less negative than -.2dpm or

2. SR SUR positive
Major action step summary (OBJ.#5)

1.

Check if Loss of Core Shutdownis from Core Reactivity Or
InstrumentationProblems: A check is made of the behavior of the ¥R
flux traces and the source range channels startup rate. Ifthe /R flux is
decreasing, source range detectors are energized either automatically or
manually when the flux is less than the P-6 setpoint. if the intermediate
range channels are undercompensated, source range detectors are
manually energized. Undercompensationis recognized by a flux trace
leveling off above the P-6 setpoint, and preventing automatic source
range re-energination. Any reactivity problem is addressed by boration.

Borate NCS as Necessary: Ifthe intermediate range flux is not
decreasingand the intermediate range channels are not
undercompensated, the NCS is borated until the flux is less than the P-6
setpoint. Ifthe source range channels indicate a positive startup rate,
then the NCS is borated until the source range startup rate is negative a
zero.

Check for Subcriticality: This action checks for the desired indications of
an adequately shutdown core, i.e., source range channels indicating zero
or negative startup rate. Ifthis is not the case, boration intended only to
ensure subcriticality is performed. However, a CAUTION following this
action informsthe operator that boration should continue to obtain
adequate shutdown margin.

Use the "Enhanced Background Decument”, maintained by the Catawba
Procedures Group, for a detailed discussion of the bases of steps, notes,
cautions and immediate actions. {(OBJ.#2, 4 and 6)

OP-CN-EP-FRS FOR TRAINING PURPOSES ONLY REV. 00
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CNS RESPONSE TO NUCLEAR POWER GENERATION/ATWS

EP/1/A/5000/FR-S.1

PAGE NO.
2 0f 30
Revision 14

ACTION/EXPECTED RESPORSE

C. Operator Actions

Verify Reactor Trip:

__* Allrod bottom lights - LIT

— « All reactor trip and bypass breakers -
OPEN

__ & YR amps- DECREASING

@ Verify Turbine Trip:

—.. ® Allturbine stop valves - CLOSED
ow
¢ Both of the following:
__. o AllIMSiVs - CLOSED
— « AlIMSIV bypass valves - CLOSED.

3. Verify CA pumps are sunning as follows:

—- a. Motor driven CA pumps - ON.

— b. 38iG N/R levels - GREATER THAN
11%.

4. Initiate emergency boration of NC
System as follows:

—_ a. Ensureat least one NV pump- ON

RESPONSE NOT OBTAINED

Perform the following:
— a. Manuallytrip the reactor.

- b. IF reactor will not trip, THEN manually
insert rods.

Performthe following:
—_ a. Manually trip the turbine.
b. IF turbine will not trip, THEN:

— 1) Depressthe "MANUAL" pushbutton
on the turbine control panel.

— 2) Rapidly unload turbine by
simultaneously depressing the
"CONTROLVALVE LOWER and
"FAST RATE" pushbuttons

3) IF turbine will not runback, THEN
close:

— » AlIMSIVs
— o All MSIV bypassvalves.

— a. Manually start motor driven CA
pump(s}.

-— b. Ensure CA Pump#1 - RUNNING.




C. Qperator Acti

SORDE BESCRIETION TABLE FOR ER/I/A/H000/FR-35.1
tions

smpp—=2: Verify Turbine Trip:
PURPOSE .
To ensure that. the turbine is tripped

APPLICARIE ERG BASITE:

The turkbine is tripped to prevent an uncontrolled cocldown of the NC Systenm
due to steam flow that the turbine would reguire. For an ATWS event where! a
loss of normal feedwater has cocurred, analyses have shown that a turbine trip
is necesgsary {(within 30 secoends) to maintain $/G inventory.

If the turbine will not trip, a turbine runback (manual decrease in load: at
maximum rate will alsc reduce steam flow in a delaved manner. |f the turbine
stop valves cannot ke closed by either trip or runback, the MSIVs should be
closed.

A turbine trip is reguired for an ATWS event where a loss of main feedwater
has eccurred. For other ATWS events, with the exception of whern a turbine
trip IS the initiating event, manual tripping cf the turkine may yield a
somewhat higher system pressure, depending on the initiating event and time 1IN
core l1life, than what would ctherwise be expected. However, this actien has
been determined to be. necessary due =o the analytical result.:; obtained. Since
these are many initiating ATWS event:; and some: that: require inmediate
mitigating actions, diagnosis of the initiating event would not. be feasible
and separate guidance for different ATWS events would complicate training and
could delay timely performance of necessary operatcor actions,

PLANT SPECIFIC INFORMBTION :

KNOWLEDGE/ABTLITY -

Fage 2 of 18 Revision



Bank Question: 906.1  Answer: A

1 Pt(s)

Ques_906.1.doc

A station emergency battery is supplying DC bus loads without a battery
chargeron line.

If the equipment load on the DC bus does not change, whish one of the
following battery discharge curves describes the battery capacity as a
functionof the battery discharge rate?

bamery capaciey bamare capacic
A' GIEChane E - clachange rave
e—— A ————r
BaDary €2 City Eamery Capacioy

qlscharge raeg clachange rawe
b ———

Distracter Analysis:

A. Correct: As battery voltage drops, discharge currentwill increase to
maintain power to the same load

B. Incorrect: Battery capacity decreases as discharge rate increases
Plausible: If the candidate does not apply E=IR and P=IE correcily
C. Incorrect: Battery voltage decreases slowly initiatally
Plausible: If the candidate does not apply E=IR and P=IE correctly
D. Incorrect: Battery capacity decreases as discharge rate increases

Plausible: If the candidate does not apply E=IR and P=IE correctly
Level: RO&SRO
KA:SYS 063 ALO1 (2.5/3.3)

Lesson Plan Objective: EPL Oby: 4, 21



Source: Mod Ques_ %06 McGuire NRC 2002
Level of knowledge: comprehension

References:
1. OP-CN-EP-EPL page 7,8

Ques_906.1.doc
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Objective

w wn -

Lo B o

4o = 4 »

State the purpose of the Vital Instrumentation and Control System

Describe the operation of Kirk-Key Interlocks

Describe the operation of Battery Chargers

Describe the operaticn of Batteries

Describe the operation of Static Inverters

Describe the operation qf Manual Bypass Switches

Describe the operation of Auctioneering Diode Assemblies

P ixIxix|Ix|x|x|lo » v r

WX XXX iIX|I0Ow v r

|~ AT |WIN]-

Describe the basic actions required of an NLC for a loss of Vital or
Aucxiliary Control Power per AP/1/A/5500/29 (Loss of Vital or Auxiliary

Control Power)

HXEX [ XIXIXIXIX|{X

HKEX|XIX | XX|>X]|X

R

Describe operation of the Vital | & C system when configured for normal
alignment

10

Describe operation of the Vital | & C system when configured for a battery
charger being removed from service

11

Describe operation of the Vital | & C system when configured for a battery
being removed from service

12

Describe operation of the Vital | & C systern when configured for an
equatizing charge on a battery

13

Describe operation of the Vital | & C system when configured for an
Inverter being removed from service

14

Sketch channel A of the Vital | & C system per training drawing CN-SYS-
EL-EPL-11

15

Evaluate the impact a failure of any Vital 1& C component will have on
unit operation

16

Describethe Ground Detection controls and indications used at Catawba
Nuclear Station

17

Describe how a ground is indicated on the ground detection devices used
at Catawba Nuclear Station

18

Given appropriate plant conditions, apply the Limits and Precautions
associated with OP/1/A/6350/008 (125 VDC/125 VAC Vita! instrument

and Control Power System

OP-CN-EL-EPL FOR TRAINING PURPOSES ONLY REV. 25
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DUKE POWER CATAWBA OPERATIONS TRAINING

Liele
Objective PIP T
R{S|R
ojocjQ
19 | Using the Annunciator Alarm Response Procedure for 1AD-11, correctly XXX
describe the annunciator alarms associated with te Vital | & C system :
20 | Given a set of specific plant conditions and access to reference material, I X1 xix
determine the actions necessaryto comply with Tech Specs/SLC's. ;
21 | Summarize DC battery operation under loaded conditions XXX
» State where to obtain accurate indication of a battery's condition
s State actions to be taken to minimize the drain on a battery
« Describethe operational characteristics when subjected to heavy
loads for long periods of time
22 | State from memory all Technical Specification actions for the applicable

systems, subsystems and components which require remedial action to
be taken in less than 1 hour.

OP-CN-EL-EPL FOR TRAINING PURPOSES ONLY REV. 25
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3. Each battery is also capable of supplying the anticipated momentary
loads during this two-hour period.

DC battery operation under loaded conditions (Obj. # 21) (SER 3-99, PIP
c-00-1223)

a) When batteries consisting of more than ene cell are discharged for an

4.

b}

d)

€)

extended period of time, the potential exists for individual ceils to drop
below the voltage of the battery bank. Under loaded conditions the
most accurate indication of a battery's condition (voltage) is taken at
each individual cell and not at the distribution center or any meter
which measures voltage across the entire bank of batteries.

When a battery is under a heavily loaded condition for a long period
of time a phenomena known as cell reversal may occur-. Cell reversal
is a condition where an individual battery cell reverses polarity. The
positive lead becemes the negative lead and the negative lead
becomesthe positive lead. When this happens, the cell becomes a
load on the battery and causes the battery's voltage to decrease
rapidly. This phenomenaoccurs at approximately 80-85% of normal
battery voltage. Once a cell has undergone cell reversal, it cannot be
recovered.

bow battery voltage can cause damage to the remainingcelis ina
battery bank and damage the equipment being supplied from the

battery.

To prevent cell reversat and damage to equipment being supplied by
a batterywe have to minimize the drain on the battery. Actions taken
to minimize the drain on a battery include removing non-vital loads
from the DC bus, placing AC portions of these systems 0N alternate
power sources, and consulting station management for
recommended loads to remove from a DC bus.

Anytime battery voltage drops below 105VDC, the battery is
removed from the bus.

Plant Response due to 125VDC Battery Failure (Cbj. #15)

a)

b)

During normal operation there should be no effect on the Plant since
the Battery Charger will be supplying the 125VDC Distribution
Center.

Receive Annunciator 1(2) AD-11; H(1-4) 125VDC ESS PWR
Channel (A-8) trouble for the applicable Battery.

If the Vital Battery is the only source of power then the channel will
become completely de-energizedwhich will be indicated by some of

the following:
1) Multiple Control Room Alarms/Annunciators

2} One row of lights on the Status Indicator Panels will be lit.

OP-CN-EL-EPL

FOR TRAININGPURPOSES ONLY REV. 25
Page 7 of 26
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3) Allinstrumentswhich receive power will fail to the bottom of their
indicated scale.

4) Loads affected:

(@  ChannelB & Channel C will have little effect on plant
operations since virtually no loads come off of these.

(b)  See Section 2 for Loads affected by a Channel A Battery
Failure.

(c)  See SectionF3 for Loads affected by a Channel D Battery
Failure.

6. Kirk-Key Interlocks (Obj. #2)

1.

3.

inputsto A6 Power Panel EMS are interlocked such that only one
breaker can be closed at a time. This prevents tying two trains of Vital
Power together thereby, preventing a single faiture from rendering two or
more channels of Vital Instrumentationand Control Power inoperable.

EDS output breakers are interlockedto prevent closing more than one
breaker at a time.

Any combination of breaker alignment which results in one train supplying
the other train through the standby charger results in a control room
annunciator which serves to warn the operator of this condition.

The feeder breakerstc AC Power Panel EMS on 1EMXA and 1IEMXJ are
interlocked such that only one breaker may be closed at a time.

D. 425VDC DistributionCenters
1 - Four per unit, designates as follows:

a) EDA- Channel A
b) EDB- ChannelB
c) EDC -ChannelC
d) EDD- Channel D

Each Distribution Center receives power from the associated channel
battery charger (normal) Or battery (emergency).

Each Distribution Center supplies the associated channel static inverter
and one 125 VDC panel boards.

a) EDA supplies auctioneering diode assembly EADA, which feeds 125
VDC Panelboard EDE.

b) EDD supplies auctioneering diode assembly EADB, which feeds 125
VDC PanelboardEDF.

A 125VDC Distribution Center Failure will cause the Ptant to respond like
a Battery Failure when the Battery is the only source of power to the
Distribution Center.

OP-CN-EL-EPL

FOR TRAININGPURPOSES ONLY REV. 25
Page 8 of 26
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Bank Question: 806 Answer: C

1Pi(s)

Ques_906.doc

A station emergency battery is supplying DC bus loads without a battery
charger online. If the load on the DC bus does not change, which one of the
following statements correctly describes a vital battery's dischargerate
(amps) as the battery is expended?

A

B.

The discharge rate will be fairly constant until the design battery
capacity (amp-hours) is exhausted and then wll rapidly decrease.

The discharge rate will decrease steadily until the design battery
capacity is exhausted.

The discharge rate will increase steadily until the design battery
capacity is exhausted.

The discharge rate will initially decrease until approximately
50% design capacity had been expended and then increase until
the battery has been exhausted.

Distracter Analysis:

A

Incorrect: The discharge rate increases.

Plausible: This is a typical response for many design systems - Ifthe
candidate does not recall that V= IxR.

Incorrect The discharge rate increases.

Plausible: If the candidatereverses the effect of decreasing voltage
on discharge rate.

Correct:

Incorrect: The discharge rate increases.

Plausible: Ifthe candidate does not understand battery theory.

Level; RO&SRGC

KA: EPE 055 EK1.01 (3.3/3.7)

LessonPian Objective: EL-EPL SEQ 12/20

Source: New

Level of knowledge: memory

References:
|. OP-MC-EP-EPL pages 65-67



Bank Question: 807.1 Answer: D

1P#s} Unit 1 is responding to a S/G tube rupture in E-3 (Steam Generator Tube
Rupture). Given the following events and conditions:

The target temperature has been determined.

P-11 has been reached and the operators have blocked main steam
isolation signal.

Operators are preparing to open the steam dumpsto cooldown to the
target temperature.

What is the applicable limit for the operator opening the steam dumps?

A

B

The steam dumps should be opened to limit the main steam
header depressurization rate to < 100 psig/se.

Steam dumps should be opened to limit the cooldown rate to less
than 100 degrees/liour to prevent exceeding Tech Spec limits.

Steam dumps should be opened to limit the cooldown rate to less
than 25 degrees/kour to prevent pressurized thermal shock
concerns.

All steam dumps should be fully opened to depressurize the 8/Gs
as quickly as possible,

Distracter Analysis:

A.

Ques_907.1.doc

Incorrect: E-3 requires depressurizing at the maximum rate while
avoiding a main steam isolation signal at 100psig/sec when above P-
1.

Plausible: if the operator does not recognize that blocking P-11
prevents the main steam isolation signal actuation

Incorrect: E-3 requires depressurizing at the maximum rate while
avoiding a main stem isolation signal at 100psig/sec

Plausible: While TS limits apply, the dumps will be isolated long
before that limit is approached. This isthe TS cooldown limit.
Incorrect: E-3 requires depressurizing at the maximum rate while
avoiding a main stem isolation signal at 100psig/sec

Plausible: PTS and limiting cooldown are reasonable concerns for
other events.

Correct: E-3 requires depressurizing at the maximum rate while
avoiding a main steam isolation signal at 100psig/sec —but P11 has
been blocked so this is not a problem.

Level: RO&SRO



Ques_907.1.doc

KA: EPE 038 A1.05(4.1/4.3)
Lesson Plan Objective: EP4 Obj: 19
Source: Mod McGuire NRC 2002
Level of knowledge: memory
References:

1. OP-CN-EP-EP4 page 8

2. E-3 page 20
3. E-3 Background Document step 19 pages 23-28
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Objective

wn
[

16

Explain Enclosure 1 {Foldout Page} actions of EP/1/A/5000/ES-3.3
(Post-SGTR Cooldown Using Steam Dump)

w
: o]
x|I0 xR W r

X100 w v

X 0 A -4 U

17

Explain Enclosure 1 (Foldout Page) actions of EP/1/8/5000/ECA-
3.1 (SGTR With Loss of Reactor Coolant-Subcooled Recovery
Desired)

>

X
4

18

Explain Enclosure 1 (Foldout Page) actions of EP/1/A/5000/ECA-
3.2 (SGTR With Loss of Reactor Coolant-Saturated Recovery
Desired)

19

Explain the Bases, including any identified knowledges/abilities, for
all of the steps, notes, and cautions in EP/1/A/5000/E-3 (Steam
Generator Tube Rupture}

20

Explainthe Bases, including any identified knowledges/abiiities, for
ali of the steps, notes, and cautions in EP/1/A/5000/ES-3.1 (Post-
SGTR Cooldown Using Backfill)

21

Explain the Bases, inctuding any identified knowiedges/abilities, for
all of the steps, notes, and cautions in EP/1/A/5000/ES-3.2 (Post-
SGTR Cooldown Using Blowdown)

22

Explain the Bases, including any identified knowledges/abilities, for
all of the steps, notes, and cautions in EP/1/A/5000/ES-3.3 (Post-
SGTR Cooldown Using Steam Dump)

23

Explain the Bases, including any identified knowledges/abilities, for

With Loss of Reactor Coolant-Subcooled Recovery Dasired)

all of the steps, notes, and cautions in EP/1/A/S8000/ECA-3.1 (SGTR

24

Expiain the Bases, including any identified knowledges/abilities, for

all of the steps, notes, and cautions in EP/1/A/5G00/ECA-3.2 (SGTR

With Loss of Reactor Coolant-Saturated Recovery Desired)

25

Given a set of specific plant conditions and all required procedures,
use the rules of usage and outstanding PPRBs to identify the

correct procedure flowpath

1.

INTRODUCTION
1.1 Objectives

OP-CN-EP-EP4 FOR TRAINING PURPQSES ONLY
Page 5 of 16

REV. 04




DUKE POWER CATAWBA OPERATIONS TRAINING

3.1 is made ifeither condition is not satisfied. NC System
depressurization to ruptured S/G pressure is accomplished using either
PZR sprays or PZR PORVs. Depressurizationwill be terminated prior to
stoppage of the P-S leak and recovery of PZR level, if PZR level
indicates abnormally high (head void formation - loss of PZR press
control) or loss of subcooling (steam formation in the active NC System
region).

Terminate S/ to Stop Primaryto Secondary Leakage with the successful
stoppage of P-S leakage there is no need for $/! flow to maintain NC
inventory. S/i pumps are stopped and normal inventory controlis
established. NC pressure and charging flow are controlled to prevent
leakage through ruptured S/G tubes.

Prepare for Cooldown to Cold Shutdown. With all safety concerns
addressed the operators will align the plant systems for a cooldown from
near hot shutdown conditions to a cold shutdown condition. Transition
will be made to a post-SGTR cooldown method procedure (ES-3.1, 3.2,
3.3}. Subsequent cooldown will be accomplished by backfilling, S/G
biowdown or steam dumps.

C. Usethe "Enhanced Background Document” for Enclosure Explanation, basis
for NOTES/CAUTIONS and All Steps.

22 EP/1(2)/A/5000/ES-3.1 (Post-SGTR Cooldown Using Backfill) (Qbj. #1,2,3,4,5)
A. Overview

1.

Purpose: To provide guidance for attaining cold shutdown conditions
while controlling primary pressure at secondary press (no P-S leakage)
end cooling the ruptured S/G by repeatedly transferring the heated
secondary water through the rupture to the primary and refilling the S/G
with feedwater.

ES-3.1 is entered from E-3 based on the availability of intact S/Gs for
cootdown and other piant systems to support normal cooldown functions.

ES-3.1 is exited to E-3, if a rupture of another S/G occurs. Exit to ECA-
3.1 is made, if NC subcooling is lost or steam release capability from all
non-ruptured S/G(s) IS lost. ES-3.1 is a terminal procedure that places
the plant In a cold shutdown condition with further actions being
determined by station management.

B. Major Action Summary
1. Preparefor cooldown to cold shutdown. NormalNC System inventory

2.

and pressure control is established or verified. CLAs are isolatedto
prevent injection that could re-establish P-S leakage and would delay NC
depressurization. Shutdown margin is controlled to ensure adequacy
during backfit operation that wiil dilute the NC System.

Cooldown and Depressurize NC System for RHR Operations.

OP-CN-EP-EP4

FOR TRAINING PURPOSES ONLY REV. 04
Page 8 of 16



CNS STEAM GENERATOR TUBE RUPTURE PAGE NO.
EP/1/A/S000/E-3 20 of 84
Revision 23

I ACTION/EXPECTED RESPONSE I | RESPONSE NOT OBTAINED I

19. (Continued)

__ . Bump steam to condenser from intact f.  Perform the following:
S/G(s) at maximum rate while
attempting to avoid a Main Steam — 1D Dump steam from ali intact S/G(s})
Isolation. with $/G PORV(s) at maximum rate

while attempting to avoid a Main
Steam Isolation.

— 2) IE any intact 8/G PORV cannot be
opened from the control room,
THEN dispatch operator{s) to dump
steam at maximum rate from intact
S/G(s) PORV. REFER TO
Enclosure 3 (Local Operation of
SIG PORVs).

3) IF operator(s) were dispatchedto
SIG PORV(s}, THEN:

-— a) Obtain sound powered phone
from storage box on rear wall of
control room.

— b) Connect sound powered phone
tojack on 1MC-11.

— C) Monitor sound powered phone
for communication from the
Doghouse(s).

4) IF nointact S/G is available for NC
System cooldown, THEN contact
station managementto determine
which of the following te¢ perform:

—- & Usefaulted S/G
OR
— o GO TFOEP/1/AIS000/ECA-3.1
(SGTR With boss Of Reactor

Coolant- Subcooled Recovery
Desired).

—-5) GO TO Step 19.g




STEP DESCRIPTICN TABLE FQOR LP/1/A/5000/E-3
C. Cperator Actions

STEP 19 NOIE_2 . After the loa steamline pressure main steam isolation signal
i s blocked Main Steam Isoiation will occur if the high steam
pressure rate setpoint is exceeded

PURPUSE :

Tc alert the operator to the potential for inadvertent
steamline isolation during the subsequent steam generator
depressurization.

APPLICABLE ERG BASIS:

An automatic protection feature is provided to close the main
steamline isolation valves when the steam pressure rate
signal is exceeded. In the following step. the operator is
instructed to dump steam from the intact steam generators
which may result in exceeding the rate setpoint. Therefore.
this note is intended to alert the operator of this
possibility.

The rapid cooldown should be continued using the atmospheric
steam dumps if MSIV closure occurs.

PLANT SPECIFIC INFORMATION:

KNCWLEDGE/ABILITY :

Page 23 of 73

Revision 18
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STEP DESCRIPTION TABLE FOK EP/1/A/5000/E-3
C. Operator Actions

STEP I9  Initiate NC System cooldown as follows,

PURPOSE :

To establish sufficiert subcooling in the NC System so that. the primary system
will remain subcooled after pressure is decreased to stop primary-to-secondary
leakage.

» Discussion of Substep a.:

s« To identify a secondary side break in the ruptured steam generator and
transfer the operator to the appropriate contingency procedure.

e To minimize possible pressurized thermal shock of the reactor vessel due
to rapid cooldown below 350°F in subsequent steps.

APPLICABLE ERG BASIS:

The principal goal of the E-3 procedure is to stop primary-to-secondary
leakage and to establish and maintain sufficient indications of adequate
coolant inventory. These indications include a pressurizer level indication
to trend coolant inventory and HC System subco21ing to ensure that the
indicated pressurizer level is reliable. This step is designed to establish
sufficient subcooling in the NC System so that the primary system will remain
subcooied after KC System pressure i s decreased ir subsequent steps to stop
primary-to-secondary leakage,

Since. in order to stop this leakage. the NC System pressure must be decreased
to a value equal to the ruptured steam generator pressure. the temperature at
which this cooldown is terminated IS dependent upon the ruptured steam
generator pressure. A table is provided for various ruptured steam gererator
pressures showing the fluid temperature corresponding to 20°F subcocling at
each of these pressures, including allowances for subcooling uncertainties
with normal or adverse containment conditions. The cooldown is based on the
core exit T/Cs since these also provide the icput for S/I termination and
reinitiation. The 20°F subcooling is provided as operating margin to
accommodate fluctuations in NC System temperature. perturbations in ruptured
steam generator pressure, interpolation between listed ruptured steam
generator pressures, and overshoot durirng NC System depressurization.

As previously demonstrated. the pressure of the intact steam generators must
be mairtained less than the pressure of the ruptured steam generators in order
to maintain NC System subcooling. Sirce flow from the ruptured steam
generator shouid be isolated. this pressure differential IS established by
dumping steam only from the intact steam generators. Steam dump to the
condenser is preferred to minimize radiological releases and conserve
feedwater supply. However, the PORVs on the intact steam generators provide
an alternative steam release path. If no intact steam generator is available.
NC System temperature should be controlled by adjusting feed flow to a faulted
steam generator or by releasing steam from a ruptured steam generator. This
latter method will result in continued primary-to-secondary leakage and is
best handled i n ECA-3.1 (SGTR With Loss Of Reactor Coolant - Subcooled
Recovery desired).

It is not intended for the operator to re-evaluate the required core exit
temperature Of precisely interpolate between values listed in the table.

Continued G Next Page.
Page 24 of 73
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STEP DESCEIPTION TABLE FOR £R/1/A/5000/E-3
C. Sperator Actions

Continued From Previous Page

For small tube failures. Pzr pressure mey reaain above the P-11 permissive.
Although pressure wiii decrease as the NC System is cooled. it may still

remain greater than the P-11 permissive. |n that case the operator can reduce
Dzr pressure using Pzr spray or a FORV, so that the S$/1 signal can be blocked.

When the required core exit temperature is reached. the intact steam generator
pressure (or feed flow to a faulted steam generator) should be controlled to
maintain that temperature.

Cooldown of the NC System should be completed before continuing in the
procedure.

Natural circulation flow in the ruptured loops may stagnate during this
cooldown. The hot leg temperature in that loop mey remain significantly
greater than the intact loops. In addition. safety injection flow into the
cold leg may cause the cold leg fluid temperature to decrease rapidly in that
same loop. Steps to depressurize the NC System and terminate S/I should be
performed as quickly as possible after the cooldown has been completed to
minimize possible pressurized-thermal shock of the reactor vessel.

NC System cooldown should proceed as quickly as possible and should not be
limited by the 100°F/hr Technical Specification limit. Integrity limits
should not be exceeded since the final temperature will remain above 35G°F

Considerations when selecting a faulted or ruptured $/G for NC System cocldown:

o Inthe unlikely event that no intact steam generator is available. one must
select either a faulted steam generator. i.e.. one with a secondary side
break. or a ruptured steam gererator for cooling the NC System to NO System
operating conditions. This decision should be based upon consideration of
the concerns created by each method and an evaluation of the parameters that
effect them. A secondary side break leads to uncontrolled steaming of the
affected steam generator and possible avercooling of the NC System.
Continued feed fiow to this steam generator will increase the amount of
steam discharged and can increase the uncontrolled cooldown of the W
System. The potential consequences of continuing to feed a faulted steam
generator depend on the size and location of the secondary side break. For
breaks inside containment. feed flow to the affected stem generator will
result in additional discharge to containment and potentially higher
containment pressures and temperatures. This may adversely affect the
reliability and accuracy of instrumentation inside containment. Therefore.
i f containment pressure is adverse, a faulted steam generator should not be
used for NC System cooldown. Although containment conditions will not be
affected i f the break is located outside containment. the area surrounding
the break will be uninhabitable until after steam flow subsides. Since
continued feed flow will prevent access to this area. personnel requirements
inthe vicinity should be considered before feeding a faulted steam

gererator.

e As previously mentioced. a steam break mey also result in an overcooling
event. The cold leg temperature response depends on the size of the break
and the inventory in the affected steam generator. For larger breaks.
continued feed flow can reduce the cold leg temperature and may cause a
chalienge to reactor vessel integrity. Consequently. feed flow should not
be initiated to a faulted steam generator if any cold leg temperature may
violate the Integrity Status Tree ORANGE or RED path priority limits.

Continued On Next Page.
Page 25 of 73
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STLP.DESCRIPTION TABLE FOR EP/1/A/5005/E-3
C. Operator Actions

Continued f rom Previous Page

¢ Thermal stresses on the steam generator tubes should also be considered
before feeding a faulted steam generator. 1#the steam generator is dry,
cold feed flow may stress the hot tubes causing tube failures. further
discussion on feeding a hot, dry steam generator is provided in the
background document for FR-H.5 (Response To Steam Generator Low Level).

e As an alternative cootdown method. one couid steam a ruptured steam
generator. In add'ition to increasing radiclogical reieases. this will
result in continued primary-to-secondary leakage. |If the tube failure is
large, the reactor coolant makeup supply could be depleted before RHR system
cooling can be established. This may also result in a steam generator
overfill condition. Hence. before steaming a ruptured steam generator. one
must consider potential radiological consequences. ircluding availability of
the condenser, reactor coolant activity. and meteoroiogical conditions. and
also the rate of accumulation of water in the ruptured steam generator and
reactor coolant makeup supply.

|'f more than ore steam generator is ruptured. the lowest ruptured S/G pressure
should be used to determine the required core exit temperature. |f cooldown
to a target core exit temperature is already in progress when a subsequent.
SCIR i s diagnosed. the operator should stop the cooldown (as directed by
enclosure 1) until the subsequent ruptured 5/G is isolated since continuing
the cooldown would lower the pressure in the newest ruptured S/G and would
result in unnecessary releases prior to its isolation from the intact 5/Gs.
The target core exit temperature should be re-examined to determine if the
temperature should be reduced based on the subsequent ruptured /G pressure
{DW-52-070}.

Continued On Next Page.
Page 26 of 73
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STEP DESCRIPTION TABLE FOR EF/1/A/H000/E-3
(. DOperator Actions

Centinued From Previous Page

Discussion of Substep a. (320 PSIG):

o Subsequent steps direct the operator to dump steam from the intact steam
generators to cocl the NC System as rapidly as possible in crder to
establish adequate subcooling margin. The temperature at which this
cooldown is terminated depends on the pressure in the ruptured steam
generators. If this pressure is less than the saturation presstire
corresponding t0 350°F plus 20°F and inaccuracies. this cooldown could
result in an ORANGE prtority on the Integrity Status Tree. To avoid this
condition the operator is transferred to ECA-3.1 (SGTR With Loss Of Reactor
Coolant - Subcooled Recovery Desired). which limits the cooldown rate to
less than 100°F/hr.

e A ruptured steam generator pressure less than the saturation pressure
corresponding to 350°F plus 20°F and inaccuracies is also a possible
indication of a steam break associated with the affected steam generator.
For such an event. the ECA-3.1 procedure is more appropriate since
primary-to-secondary leakage cannot be terminated until cold shutdown.

e A pressure based on 350°F was chosen to prevent unnecessary transitions Trom
E-3 at higher pressures when it is still desirable to continue with E-3 and
to minimize possible pressurized thermal shock of the reactor vessel. Since
there i s no check on the reactivity condition, there is no guargntee that
return to criticality will not occur during NC System cooldown.

« Under the unlikely case that recriticality occurs. the NC System cooldown
would result in a challenge to the Critical Safety Functions. i.e.. a
criticelity condition On the Subcriticality Status Tree. The operator witl
be directed to the procedure FR-S.! (Response To Nuclear Power
Generation/ATWS). or the procedure FR-S.2 (Response To Loss Of Core
Shutdown}. to initiate emergency boration of the NC System and obtain
adequate shutcdown margin. After the adequate shutdown margin is assured.
the operator will be directed to go back to E-3 procedure to contirue the
recovery actions.

PLANT SPECIFIC INFORMTION:

Operating crews have asked if they could base their target temperature on the
S/G PORV setpoint if pressure is befng maintained by the S/G PORV. The PPR3
response states that ir order to avoid adding complexity to this procedure.
the crew should use the pressure that is observed at the time the step is
read. Even though using the lower pressure and resultirg lower target
temperature results in & longer cooldown and subsequent higher ruptured $/G
tevel, the Pzr PORK can be used if S/G overfill becomes a concern. Also.
using the lower target temperature results in a more conservative subcooling
margin after depressurization (PPRB EP/1/A/5000/1E. 4/16/93).

Continued On Next Page.
Page 27 of 73
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MOOIF 1B . Mepoieg NEC Rooz,

Bank Question: 907 Answer: D

1 Pt(s)

Ques_907.doc

Unit 1is implementing FR-C. 1 (Response to Iradegquate Core Cooling).
Given the following events and conditions:

e P-11 has been blocked.
e Operatorsare preparing to open the steam dumps to depressurize intact
steam generators to 110psig.

What guidance should be given to the operator openingthe ste m dumps?

A The steam dumps should be fully opened to depressurize the
S/Gs as quickly as possible.

B. A cooldown rate of less than 100 degrees/hour should be
established to prevent exceeding Tech Spec limits.

C. A cooldown rate of lessthan 25 degrees/hiour should be
established to prevent pressurized thermal shock concerns.

D. The steam dumps should be very slowly opened (<2 psig / sec) to
prevent MSIV closure.

Distracter Analysis:

A Incorrect: The steam dumps should be opened slowiy.
Plausible: If the candidate confuses the FR-C guidance with tube
rupture guidance.

B. Incorrect: While TS limits apply, the dumps will be isolated long
before that limit is approached.
Plausible: This isthe TS cooldown limit.

C. Incorrect: PTS is not the immediate concern with CETs >1200
degrees.
Plausible: PTS and limiting cooldown are reasonable concerns for
other events.

D. Correct: note in C.1 informs the operator that & depressurizationrate
of less than 2 psig/second will maintain the MSIVs open.

Level: RO&SROG
KA: EPE 074 EK2.06 (3.5/3.6)
Lesson Plan Objective: EP-FRC SEQ4

Source: New



Level of knowledge: memory
References:

1. OP-MC-EP-FRC page 37
2. EP/1/A/5000/FR-C.1 page 9

Ques_807.doc



VAR

Bank Question: 977.1 Answer: B

1Pt(s) Unit 1was operating at 100%power when a loss ofoffsite power caused a
reactor trip. The crew has verified natural circulation in ES-0.1 (Reactor
Trip Response). Ten minutes later, the operator notes that the themiocouple
input to both plasma displays is malfunctioning.

Which one of the following correctly describesa valid indication that natural
circulation is continuing?

A.

§/G saturation temperatures are decreasing and REACTOR VVESSEL
DR LevEL indication is greater than 100 %.

S/G pressures are decreasing and T4 IS at /G saturation
temperature.

S/G pressures are decreasing and REACTOR VESSEL D/P indication
is greater than 100%.

S/G pressure is at saturation pressure for T, and REACTOR
VEsSEL D/P indication is greater than 100 %.

Distracter Analysis:

A.

Ques_911.1.doc

Incorrect: There is no indication of coupling between primary and
secondary.

Plausible: These are important indications during natural circulation.
Correct:

Incorrect: RVLIS is unavailable during natural circulation.
Plausible: S/G pressure decreases during natural circulation and
RVLIS is one of the other plasma display indications.

Incorrect: RVLIS is unavailable during natural circulation.
Plausible: S/G pressure will remain close to saturation for Teold
during natural circulation and RVLIS is one of the other plasma
display indications.

Level: RO&SRO

KA: APE 056 AK1.04 (3.1*/3.2%)
Lesson Plan Objective: HT Obj: 15
Source: Bank

Level of knowledge: memory



References:
1. ES-0. 1page 12
2. ES-0.1 Enclosure 2 page 21

Ques_9i1.1.doc



DUKE POWER

CATAWEA OPERATIONS TRAINING

Objective

w un -

Define ‘Heat Transfer

State the three ways heat is transferred in a nuclear power plant.

Define ‘Conduction’ heat transfer.

Explain the variables that effect the rate of conduction.

List the formulas used for conduction.

DI =W —

Give an example of where conduction heat transfer occurs in the power
plant.

XIX I xX{xX|X|{x]oe = v r

HXIXIX|IXIXIX[Q 0w gr

XIX|X|XI{X|X{0 12 4 1

Given a set of parameters, be able to work conduction problems.

Define 'Convection’ heat transfer.

Explain the variables that effect the rate of convection.

10

List the formulas used for convection.

11

Give an example of convection heattransfer in the power plant.

12

Given a set of parameters, be able to work convection problems.

13

Define ‘Natural Circulation..

14

List the characteristics of a power plant that are required for natural
circulation.

HKAX XXX IX (XX

XK pX XX XXX

X IXK XXX X]X|X

15

Describe the parameters used to determine if natural circulation exists.

bd

P

>

16

Explainwhat plant conditions the operator maintains to enhance natural
circulation.

bt
x
=

17

Describe what plant conditions can impede natural circulation.

18

Define ‘Radiation‘ heat transfer.

19

Explainthe variables that effect the rate of radiation heat transfer.

20

Give an example of radiation heat transfer in the power plant.

21

Define ‘Departure From Nucieate Boiling'.

22

Explain how DNB occurs in a nuclear reactor.

23

Describe the undesirable effects of DNB.

24

List the parameters that effect DNB.

HKIXKIXR XX | XIXTEX

XXX XX XXX

HKIX|X| XXX XX
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CNS PAGE NO.

12 of 27
Revisiocn 19
ACTION/EXPECTED RESPONSE | | RESPONSE NOT OBTAINED
,,,,,,,,,, .

— 13, Verify at least one NC pump - ON. Perform the following:

NOTE Preference should be
given to running NC Pump
1B and then NC Pump 1A
to provide Pzr spray
capability.

— a. Startone NC pump. REFER TO
OP/1/A/6150/002A (Reactor Coolant
Pump Operation).

— b. Verify Natural Circulation untilan NC
pump can be started. REFERTO
Enclosure 3 (Natural Circulation
Monitoring Parameters).

14. Determine status of Nfis as follows:

___a. Verify /R channels- LESS THAN a. Perform the following:
10-10 AMPS.

— 1 LA!HTFU_N IIR channels are less than
10-'Y Amps, THEN perform Steps

14.band 14.c.
— 2) GO TO Step 15.
— b. Verify 8/R channels - ENERGIZED. — b. Place SIR select switches in "RESET".

—— C. Transfer one channel df the "NIS
RECORDER" to /R instrumentation.




establish Natural C

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/1/A/S000/ES-0.1 Enclosure 3- Page 1of 1 R 21 of 2:]‘(9
Natural Circulation Monitoring Parameters evision
1. The following conditions support or indicate natural circulation flow:
0 NC subcooling - GREATER THAN 0°¢F
o S/G pressures - STABLE OR DECREASING
0 NC T-Hots - STABLE OR DECREASING
0 Core exit T/Cs - STABLE OR DECREASING
0 NC T-Colds - Al SATURATIOK TEMPERATURE FOR S/G FRESSURE
{WITHIN THE LIMITS G} THE GRAPH BELOW).
S/G PRESSURE {PSIG)
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2. LE Natural Circulation flow is not established. THEN increase dumping steam to

irculation flow.




Bank Question: 957.1 Answer: D

1P{(s) Unit 1is operating at full power. Given the foliowing containment
ventilation lineup:

3 Lower Containment Ventilation Units (LCVUs)

1 Pipe Tunnel Booster Fan (PTBF)

3 Control Rod Drive Mechanism (CRDM) Vent Fans

1 Incore Instrument Room Air Handling Units {IIR AHUs}

3 Upper Containment Ventilation Units (UCVUs}

Both Containment Auxiliary Charcoal Filter Units (CACFUs) are
shutdown

A loss of offsite power occurs on Unit 1. Both diesel generators start and
energize ETA and ETB. Sequencingis complete. No operator action has
been taken regarding the electric plant.

What is the expected Containment Ventilation lineup?

A
B.

C.

D.

None of the previously running equipment will he running,.

All equipment running prior to the loss of offsite power will be
running.

All equipment running prior to the loss of offsite power running,
except the CACFUs, which remain shutdown.

All the LCVU, PTBF, CRDM vent, UCVYU fans, and both
IIRAHUSs, will be running. The CACFUsvalll remain shutdown.

Distracter Analysis:

A.

C.

Ques_957.1.doc

Incorrect: Each train starts their respective fans, even those not
running previously, except for the CACFUs.
Plausible: may believe no equipment starts until the sequencersare

reset.
Incorrect: Each train starts their respective fans, even those not

running previously, except for the CACFUs.
Plausible: partially correct - true except for the CACFUs
Incorrect: Each train starts their respective fans, even those not

running previously, except for the CACFUs.
Plausible: partially correct - neglects the start of the other

equipment.
Correct: Each train starts their respective fans, even those not

running previously, except for the CACFUs.
Level: RO&SRO
KA: SYS 022 A3.01 (4.1/4.3)



Lesson Plan Objective: W Obj: 12
Source: Bank

Level of knowledge: comprehension
References:

1. OP-CN-W pages 12and 13

Ques_957.1.doc



DUKE POWER

CATAWBA OPERATIONS TRAINING

Objective S

r-

11

Describe the Containment Ventilation (VV} System configuration for the X
foliowing operating modes:

*» Normal Cooling
e Lower ContainmentAdditional Cooling

e Upper Containment Additional Cooling

12

Describe the automatic actions that occur in the W System on a Blackou
Load Sequencer actuation.

Describe the effects on the Containment Chilled Water (W)system and
associated piping when the ContainmentVentilation {vV} System is not
configured properly during periods of low containment heat load.

14

Given appropriate plant conditions, apply Limits and Precautions
associated with related station procedures.

15

Given a copy of Tech Specs, associated Bases, and a set of plant
conditions, determine compliancewith the LCO and apply any Required
Actions or Surveillance Requirements.

FOR TRAINING PURPOSES QNLY REV. 18
Page 4 of 58

OP-CN-CNT-wv

X0 xn v -

xXiCc v v -

XD Ao A U




DUKE POWER CATAWBA OPERATIONS TRAINING

4. The CACFUs contain paper HEPA filters and prefilters. These are
installed upon unit entry into Mode 5 and removed prior to entry into
Mode 4. This eliminates the possibility of filter material coming loose in
lower containment during an accident and clogging the ND pump suction
screens.

5. CACFUs are controlled by individual ON/GFF E30 pushbuttons on the
Main Control Board.

2.7 System Alignments (Modes 1 - 4) (Obj#11)
A. Normal Cooling Alignment
1. 3 LCVUsin LOW speed and NORM.

1PTBF in LOW speed.
3 CRDM vent fans ON.
1 IIRAHU in NORM..

5. 1lor2UCVUs in NORM and associated RAFs in AUTO.
B. If Lower Containmentadditional cooling is required:

1. First, startthe fourth LCVU in LOW speed and NORM

2. Ifadditional cooling is required, place two LCVUs in HIGH speed and
place the PTBF in HIGH speed.

3. Athird LCVU can be placed in HIGH speed if necessary.

C. If Upper Containment additional cooling is required, start additional UCVUs in
NORM.

A w b

2.8 System Responseto a Blackout Load Sequencer actuation (Obj #12)

A. A blackout, as far as containment ventilation is concerned, can be defined as
a loss of normal power to either 416Gv Essential Bus ETA or ETB with
subsequent Blackout Load Sequencer actuation. Containment ventilation
system components are designed to respondto a “train related blackout” (e.g.
A and C LCVUswill respond only to a blackouton ETA).

5. Al W System components except the CACFUs are powered from Blackout
MCCs.

C. W System Component Response

1. LCVUsstartin LOW speed. if LCVUswere in HIGH speed they will start
in LOW speed to protect the Diesel Generator.

2. PTBFs startin LOW speed.
3. CRDM ventfans start.
4, lIRAHUs start
5. UCVUs start
OP-CN-CNT-W FOR TRAININGPURPOSES ONLY REV, 18

Page 12 of 18



DUFE POWER . CATAWBA OPERATIONS TRAINING

D. All W units operate as indicated regardiess of switch position.

E. Al W unitswill return to their pre-blackout status when the load sequencer is
reset.

F. Ifthe loss of power to ETA and/or ETB was caused by a ioss of offsite or unit
power, The YV system may automatically align RN to the WV cooling coils.
WV will automatically swap to RN on a loss of power to 630v Unit Motor
Control Centers MXE or MX!

2.9 Limitsand Precautions (Obj#14} - Provide students with Limits and Precautions
from OP/1/A/6450/001 (ContainmentVentilation (VW) Systems).

2.10 Technical Specifications (Obj#14)
A. Provide the students with copies of latest revisions of the LCO and Bases far

T.S.

3.6.5 (Air Temperature).

B. Notethat Containment Air Temperature is determined by calculatingthe
average d the temperature indications at the inlet of the operating ventilation
units (separatelyfor lower and upper compartments)

3. SUMMARY

3.1 System Operation Alignment
A. Normal

1.

ok~ DN

3 CRDM Fans

1 Incore Instrument Room Cooling Unit

3 bower Containment Cooling Units/Fans

1 Pipe Tunnel Booster Fan

lor 2 Upper Containment Cooling Unitsand Return Air Fans

B. Blackout (Train related).

o & bk W N p

Lower Containment Fans start in LOW speed.
Pipe Tunnel Booster Fans Start in LOW speed
CRDM Fans Start

incore Instrument Fans Start

Upper Containment Fans Start

Cooling water Auto Swaps from YV to RN unless W is in local then a
manual swap to RN is required.

3.2 Review Objectives

OP-CN-CNTWV FOR TRAININGPURPOSES ONLY REV. 18
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Bank Question: 963 Answer: C

1 Pt(s)

Ques_963.doc

Which one of the following statements correctly describes how a severe axial
Flux imbalance that is outside of the normal limits (as defined in the ROD
Book section 3.9 (OAC Manual Input Data))could affect automatic and
manual rod withdrawal at 100% power?

A

AFD inputsto OTDT cause the QTDT setpoint to increase,
which could actuate a C3 rod stop to prevent automatic rod
withdrawal. Operator would manually insert rods to restore
AFD within the target band and clear the rod stop.

AFD inputsto OPDT cause the OPDT setpointto decrease,
which could actuate a C3 rod stop to prevent automatic or
manual rod withdrawal. Operator would manually insert rods to
restore AFD within the target band and clear the rod stop.

AFD inputsto OPDT and QTDT cause both setpoints to
decrease, which could actuatea C3 or C4 rod stop to prevent
automatic or manual rod withdrawal. A turbine runback would
automatically reduce NC temperature below the QPDT or
OTDT setpoints to clear the rod stop.

AFD inputs to OPDT and OTDT cause both setpoints to
increase, which would actuate a C3or C4 rod stop to prevent
automatic rod withdrawal. Manual rod withdrawal would stil}
operate and a turbine runback would not occur. Operators
would manually insert or withdraw rods to restore AFD within
the target band and clear the rod stop.

Distracter Analysis: AFD being outside the penalty box causes OTDT and

A

OPDT setpoints to decrease which will cause the C3 and C4 rod
stopsto actuate at 100% power

Incorrect: An automatic turbine runback will reduce delta-t below
6 3 setpoint.

Plausible: answer is partially correct — auto rod withdrawal will be
inhibited

Incorrect: OPDT causes a C4 rod stop —not C3. An automatic
turbine runback will reduce delta-t below C4 setpoint.

Plausible: confuses with OTDT —answer is partially correct
Correct:

Incorrect: Manual rod withdrawal is inhibited and an automatic
turbine runback will reduce delta-tbelow C3 or C4 setpoint.
Plausible: answer is partially correct — moving rods to restore AFD
directly counters the AFD problem.

Level; RO&SRO



Ques_963.doc

KA: SYS 001 A3.03(3.6/3.8)
Lesson Plan Objective: IPX SEQ 9
Source: New

Level of knowledge: comprehension
References:

|. OP-CN-IC-IPX page 14, 15
2. Tech Spec 3.3.1 gages 18-20



CATAWBA OPERATIONS TRAINING

DUKE POWER

TN L i L i P
Objective S{L{P P T
slolrls!g
o|(0{Q
1 | State the purpose of the Reactor Protection System {(IPX} System. X1XIXIX .
2| Listthe reactortrips. X|IX|X|X m
3 | List the setpoint for each reactor trip. X1 X1 X1 X
4 1 List the logic and interlocks associated with each reactor trip. X|X| X
5{LC et o :fthe Sofi State Foteckh 13y 2 1{SE S) |3
6 Descrl?e thé"é)peratlon of the foIIowmg bré-czikers and asg(-)uated X x| x|[x|x
interlocks:
s Reactortrip breakers
+ Reactortrip bypass breakers
Explain the derivation of the reactor trip setpoinis. x|
Define the foliowing: X
¢ Safety Limit
e Limiting Safety System Setting
¢ Nominal Setpoint
g | List ali permissive and control “P" and “C" interlocks and their function, X
setpoint and logic.
10 | Describe the function of the “First Out” annunciator panel. XXX
11 | Describe the function of all instrumentation and controls associated with XXX
the Reactor Protection System (IPX).
12 | Given a set of specific piant conditions and access to reference materials, XXX
determine the actions necessary te comply with Tech Specs.
13 | State from memory all Tech Spec actions for the system, subsystem or XX
components which require remedial action to be taken in less than one
hour.
TIME: 2.0 HOURS
OP-CN-IC-IPX FOR TRAINING PURPOSES ONLY REV. 25
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DUKE POWER CATAWBA OPERATIONS TRAINING

6) OT DeltaT Rod Stop (C-3)
(a) DeltaT = Delta T setpoint -3%
(b)  Blocks automatic and manual rod withdrawal

(e) QT DeltaT Turbine Runback (G-3) Turbine runback @
10% pes minute until Delta T is below the setpoint.

b) Over power DeltaT (OP DeltaT)
1) Protects against excessive fuel centerline temperature, (KW/t)

2) Provides a backup to the Power Range High Flux- High Setpoint
Trip.

3) DeltaT setpointvaries as a function of Ty, the Rate of Change
of Tave and AFD.

(@)  Tave decreases setpointas Tave rises above full load T,
to correct for changes in coolant density and specific heat
capacity with changes in coolant temperature,

(b)  The rate of change of Tave decreases the setpoint if Tave
iS increasing.

(c)  AFD decreases setpointif AFD IS outside the range given
In ROD Book Section 3.9.

(d)  OP DeltaT is calculated for each loop.

(e)  Atfull power steady state conditions, OPAT setpoint
should be the value of K4 inthe COLR times 100%.

4) Ifthe DeltaT in2/4 loops is greater than the OP DeltaT setpoint,
the reactor will trip.

5) Turbine Runback& Rod Stop (C-4}
(a) DeltaT =DeltaT sp-1%
()  Blocks automatic and manual rod withdrawal.

(c)  Turbine Runback@ 10% per minute until DeltaT is below
the setpoint.

4. Pressurizer Trips

a) Low Pressurizer Pressure Rx Trip

1) ProtectsNC System against Departure from Nucleate Boiling
(DNB).

2) 214 Pressurizer pressure channels less than or equal to 1945
psig.

3) Trip Signal auto unblocked greater than P-7, and automatically
blocked less than P-7.

OP-CN-IC-IPX FOR TRAINING PURPOSES ONLY REV. 25
Page 14 of 35
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ER CATAWBA OPERATIONS TRAINING

b) HiPressurizer Water LevelRx Trip

1) Prevents release of water through the reliefs and collapsing of
the Pzr steam bubble.

2) 2/3 level indication greater than or equal to 92% level.

3) Trip signal auto unblocked greater than P -7 and automatically
blocked less than P-7.

c) HiPressurizer Pressure

1) Preventsoverstressing pressure vessel and piping. (NCS
integrity)
2) 2/4 pressure sensors greeter than or equal to 2385 psig.

5. Reactor Coolant Flow Trips

a) Lo NCflow trip
1) Protects against DNB

2) 213 channel less than or equal to 91% full flow in 1/4 loops when
greater than P-8.

3) 2/3 channel less than or equal to 91% of full flow in 2/4 loops
when greater than P-7.

b} Undervoltage NC Pump Busses
1) 2/4 NCP busses less than or equal to 5082 volts.

2) Trip signal auto unblocked greater than P-7 and automatically
blocked less than P-7.

c) Underfrequency on NC Pump Busses
1) 2/4 NCP busses less than or equal to 56.4 Hz.

2) Trip signal auto unblocked greater than P-7 and automatically
blocked less than P-7.

3) NCPs are tripped regardless of the state of P-7

B. Heat Sink Protection

1. Steam Generator Trips (Obj. #2)

a) Low-Low Water Level Reactor Trip

1) 2/4 channelon 1/4 S/G lessthan or equal to 10.7% (Unit 1},
36.8% (Unit 2)

2) Lowlow level in 1/4 S/G starts motor driven aux feed pumps.
3) Low-low levelin 2/4 S$/G auto start turbine aux feed pump.
4) Protects against sudden loss of heat sink.

OP-CN-IC-IPX

FOR TRAININGPURPOSES ONLY REV. 25
Page 78 of 35



RTS Instrumentation
331
Table 3.3.1-1 (page 5 of 7)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT FunctionAllowable Value shall not exceed the following NOMINAL
TRIP SETPOINT by more than 4.3% (Unit 1) and 4.5% (Unit 2) of RTP.

(1+ris)( 1 e (+z8) o e
AT(1+QS 1+r38JSATU{Ki K2(1+r:S)[T(1+TBS)_T]+K3(P P)_ﬂ(m)}

Where: AT B the measured RCS AT by loop narrow range RTDs, °F.
AT, isthe indicated AT at RTP, °F.
s isthe Laplace transform operator, sec™.
T isthe measured RCS average temperature, °F.
T'is the nominal T, at RTP (allowed by Safety Analysis), < 585.1°F (Unit 1)
< 580.8°F (Unit2}.
P is the measured pressurizer pressure, psig
P’ is the nominal RCS operating pressure, = 2235 psig

K; = Overtemperature AT reactor NOMINAL TRIP SETPOINT, as presented in
the COLR,

K, = Overtemperature AT reactor trip heatup setpoint penalty coefficient, as
presented inthe COLR,

Ka = Overtemperature AT reactor trip depressurization setpoint penalty
coefficient, as presentedin the COLR,

1,7, = 1ime constants utilizedin the lead-lag compensator for AT, @& presented in
the COLR,

T, = Time constant utilized inthe lag compensator for AT, as presented in the
COLR,

1.1, = Time constants utilized inthe lead-lag compensator for Ta,, as presented in
the COLR,

Te = Time constant utilized in the measured T,,, lag compensator, as presented
inthe COLR, and

f.{al) = afunction of the indicated difference betweentop and bottom detectors of

the power-range neutron ion chambers; with gains to be selected based on
measured instrument response during plant startup tests such that:

0) for q, - q, betweenthe "positive” and "negative" f;{At) breakpoints as
presented in the COLR,; f,{Al) = 0, where g, and g, are percent
RATED THERMAL POWER in the top and bottom halves of the
core respectively, and g, + g, is total THERMAL POWER in percent
of RATED THERMAL POWER;

(i) for each percentAl that the magnitude of g, - ¢, is more negative
than the f,(Al} "negative" breakpoint presented in the COLR, the AT
Trip Setpoint shall be automatically reduced by the f;{Al} "negative"
slope presented inthe COLR; and

(continued)

Catawba Units 1 and 2 3.3.1-18 Amendment Nos. 195/188



RTS Instrumentation
3.3.1
Table 3.3.1-1 (page 6 of 7)
Reactor Trip System Instrumentation

(i)  fer each percentAi that the magnitude of g, - g, is more positive
than the f;(Al} "positive” breakpoint presented in the COLR, the AT

Trip Setpoint shall be automatically reduced by the f,(Al) "positive™
slope presented inthe COLR.

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following NOMINAL TRIP
SETPOINT by more than 2.6% (Unit 1 Jand 3.1% (Unit 2) of RTP.

A+z8)( 1 | r, § 1 1 , ¥
T < ATy K, - K T-Kg|T -T"-£ (A
(l+5,8)1+z5s 1™ Pt Sli+rs 1 1+, 8 2 { )j,

Where: AT is the measured RCS AT by loop narrow range RTDs, "F.
AT, is the indicated AT at RTP, "F.
s is the Laplacetransform operator, sec™.
T is the measured RCS average temperature, °F.
T' is the nominal T, at RTP (calibration temperature for AT instrumentation),
< 585. 1 F (Unit 1)< "590.8°F (Unit2).

K, Overpower AT reactor NOMINALTRIP SETPOINT as presented in the
COLR,

Ky = 0.02/°F for increasing average temperature and O for decreasing average
temperature,

K, = Overpower AT reactor trip heatup setpoint penalty coefficient as presented
inthe COLRforT>T andK; =0forT< T,

T, T, Time constants utilized in the lead-lag compensator for AT, as presented in
the COLR,

T, = Time constant utilized in the lag compensator for AT, as presented inthe
COLR,

Tq = Time constant utilized in the measured T, lag compensator, as presented
inthe COLR,

T, = Time constant utilized in the rate-lag controller for T,.,, as presented in the
COLR, and

f,(A1) = afunction of the indicated difference betweentop and bottom detectors of

the power-range neutron ion chambers; with gains to be selected based on
measured instrument response during plant startup tests such that:

(i) for g, - q, betweenthe "positive” and "negative" f,(Al} breakpoints as
presented in the COLR,; fXAl} = 0, where g, and q, are percent
RATED THERMAL POWER in the top and bottom halves of the
core respectively, and g, + gy is total THERMAL POWER in percent
of RATED THERMAL POWER,;

(continued)

Catawba Units 1 and 2 3.3.1-19 Amendment Nos. 185/188



(ii)

(iii)

RTS Instrumentation
331
Table 3.3.1-1 (page 7 of 7)
Reactor Trip System instrumentation

for each percent Al that the magnitude of g; - q, is more negative
than the f,{Al} "negative" breakpoint presented in the COLR, the AT
Trip Setpoint shall be automatically reduced by the f,{ai) "negative"
slope presented in the COLR; and

for each percentAl that the magnitude of g, - g, B more positive
than the f;(Al) "positive" breakpoint presented in the COLR, the AT
Trip Setpoint shall be automatically reduced by the f,(Al} "positive"
slope presented in the COLR.

Catawba Units1 and 2

3.3.1-20 Amendment Nos. 173/165



Bank Question: 964 Answer: D

1Pt(s) Unit | is operatingat 100%power. Given the following events and
conditions:

Train “A” equipment is in service.

1ETA is deencrgized due to a bus fault and power cannot he restored
All plant safety equipment operatcs automatically as designed.

No operator action has been taken.

What would be the immediate impact (if any) of the loss of 1ETA on the
NCP pump bearings?

A.

B
C.
D

All NCPs would continue to be cooled.
A and D NCPs would lose cooling.

B and C NCPswould lose cooling.

Al NCPs would lose cooling.

Distracter Analysis:

A

Ques_964.doc

Incorrect: alt NCPs are affected - the bus fault precludes
reenergizing 1IETA and prevents restarting “A” train KC pumps from
the D/G.

Plausible: candidate believes the B train KC pumps would auto-
Start.

Incorrect: all NCPs are affected — the bus fault precludes
reenergizing 1ETA and prevents restarting “A” train KC pumps from
the DIG.

Plausible: One header supplies A and D NCPs

Incorrect: all NCPs are affected — the bus fault precludes
reenergizing 1ETA and preventsrestarting “A” train KC pumps from
the DIG.

Plausible: one header supplies B and C NCPs

Correct all NCPs are affected.

Level: RO&SRO
KA: SYS 003 K2.02 (2.5%/2.6%)
Lesson Plan Objective: KC Obj: 4

Source: New



Level of knowledge: memory

References:
1. OP-CN-PSS-KC page 4

Ques_964.doc
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N| L} L
Obijective L] P P
G| R S
| 0
State the purpose df the KC System. x| x| x 8
2 | Describe how the KC System is cooled. Xt X | XQ
3 | Describe the normal Rowpath of the KC System, including X X | X
each header and the type of loads serviced by each.
4 { Explainwhat happens in the KC System during: X X | X
- Safety Injection (SS)
\*};\a; = Phase A Containment Isolation{St)
- Phase B Containment Isolation (Sp)
- Blackout
- Low LowKC Surge Tank Level
5 | Given appropriate plant conditions, apply limits and X X | X
precautions associated with OP/1(2)/A/6400/005
(Component Cooling Water System)
6 | State the typical values of the KC pump discharge X X1 X
pressure, (C ix outlet tempeiatuie anid KC puni fiovs.

State the basic actions required of an NI.O for a loss of
Component Cooling Water and why.

8 | Describe KC system makeup.

9 | Draw a block diagram of the KC system per the KC System

Simplified Drawing.

10

Explainwhen the Chemistry group is to be notified
concerning the KC system.

11

Describe the purpose of the EMF's associated with the KC
System and what is indicated by a high level radiation
alarm.

12

Listthe instrumentation available in the control room for the %

KC System.

13

When given a set of plant conditions and access to
reference materials, determine the actions necessaryto
comply with Tech Spec/SLC's.

14

Discuss the supplementary actions for the loss of KC AP.

FOR TRAINING PURPOSES ONLY
Page 3 of 26

OP-CN-PSS-KC




DUKE POWER CATAWBA OPERATIONS TRAINING

d) Precautionsfor chemicals used inthe KC system:

(@)  Sodium nitrite is a suspected carcinogen, so avoid/timit
exposure.

(b)  Wash off any KC water thoroughly. It may cause an
irritationto the skin and it will burn the eyes.

11. bevel Indicationin CR. (OBJ. #4 and #12)
a) bow level in Surge tank (computer point) 37.3%
b) Low low level

(@)  34%{1/1 instrument per tank causes valve closure. A
separate instrument is used for indication and alarms.)

(b)  Closesthe train related Auxiliary and Reactor Building
non-essential header isolation valves.

(©) Ensures at least one train will provide adequate NPSH ifa
teak develops with the trains cross-connected.

B. KC Pumps(Obj. #18)
1. Two per train - one pump normally running.
2. Power Supply - 12} ETA/B
3. Normal Parameters (OBJ. #6, 12}
a) Pressure
1) Normally approximately 160 psig.
2) Indicationavailable in Control Room and at each pump.
b) Flow(OBJ. # 6, #12)
1) CR indication
2) Aux. S/D Panelindication
3) Flowwill depend onthe components in service
(a) NB Hx ~ 5000 gpm
(b)  KF Hxas required (1000-3000 gpm)
(c)  other components normally in service supply 3500 gpm
4. Runout Flow (OBJ. #17,)
a) Annunciators

1) 5700 gpm increasing with either KC Pump running (Train A(B)
single pump runout)

2) 10,800 gpm increasing with 2 KC Pumps running (Train A{B} two
pump runout)

OP-CN-PSS-KC FOR TRAINING PURPOSES ONLY REV. 42
Page 7 of 26



Bank Question: 965 Answer: B

1Pt(s)

Ques_965.doc

Unit 2 was operatingat 100% when a large-break LOCA occurred inside
containmentat 0200. Given the following events and conditions:

0201 - containmentpressure =1.0 psig
0205 — Containment pressure = 3.0 psig
0210 — containment pressure = 0.5 psig
0215 - containment pressure = 0.1 psig

What should be the status of the Containment Air Return dampers and fans at
time 02107

A. Dampers open; fans running.

B Dampers open; the fans never started.

C. Dampers opened but have closed, fans started but have stopped.
D

® & & o

Dampers opened but have closed; the fans never started.

Distracter Analysis: from the VX lesson plan:

Dampers are automatically opened ifthe following conditions are met: (Obj.
#4, 5)
10 seconds have elapsed from receipt of Sp signal.
Greater than or equal to 04 psig signal from Containment Pressure
Control System (CPCS).
s Less thanor equal to 0.5 psid acrossthe damper.
e Load Group#1 from D/G sequencer has permission to start

Air return fans (ARF) automatically start if the following conditionsare met:
(Obj. #4,5)

e 9 minutes have elapsed from receipt of Sp (phase B) signal.

o Greater than or equal to 0.4psig signal froni CPCS.

» Load Group#11 from D/G sequencerhas permission to start.

A. Incorrect: fans are not running until 0210 - because 9 minutes have
not elapsed since reaching Sp setpoint (3.0 psig).
Plausible: Candidatebelieves the ARF starts 9 minutes after phase

“A” (St) signal
B. Correct dampers open 10secondsafter the Sp signal. Fans start
nine minutes later if CPCS present. CPCS is not presentuntil 0215.
C. Incorrect: dampersremain open; fans start nine minutes after the Sp

signal and would shutdown, however, they never started.
Plausible: candidate does not know time delay — fans stop on CPCS
interlock at 0.3 psig.

D. Incorrect:dampersremain open



Plausible: candidate believes the dampers close - partially correct.
Level: RO&SRO

KA: SYS 025 A4.02 (2.7%/2.5%)

Lesson Plan Objective: VX Obj: 4,5

Source: New

Level of knowledge: analysis

References:
I. OP-CN-CNT-VX pages 7 and 8

Ques_965.doc
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Objective

O r

£ 20 4 v

State the purpose of each of the following Containment Hydrogen Control
Systems:

e ContainmentAir Return and Hydrogen Skimmer System
e Hydrogen Recombiners

« Hydrogen Ignition System

¢« Hydrogen Purge System

e Containment Hydrogen Monitors

xi0x™ D r

x {0 v v ™

Describe the sources of hydrogen in containmentduring a LOCA and the
limit on hydrogen concentration in containment.

Describe the various flow paths during operation of these systems.

Describe the automatic and manual operations performed to control the
hydrogen concentration in containment.

Describe the conditions necessaryfor automatic operation of the
Containment Air Return and Hydrogen Skimmer System.

Given appropriate plant conditions, apply Limits and Precautions
associated with related station procedures.

Given a set of plant conditions and access to reference materials,
determine the actions necessary to comply with Tech Specs/SLCs.

¢ 3.3.3 Hydrogen Monitors

¢ 3.6.7 Hydrogen Recombiners

e 3.6.8 Hydrogen Skimmer System
e 3.6.9 Hydrogen Ignition System
e 3.6.11 Air Return System

OP-CN-CNT-VX FOR TRAINING PURPOSES ONLY REV. 17

Page 3of 11




DUKE POWER CATAWBA OPERATIONS TRAINING

10.

1.

c) 40,000 CFM capacity

Back draft dampers, normally closed, act as check valves to preventice
condenser bypass. Preventbackflow from lowerto upper CNT through
the Air Return Fans. (Obj. #3)

Electrically operated dampers are located on discharge of fans. DeltaP
interlock is to prevent overloading the damper motor.

Inadvertent operation of the Containment Air Return Fan System may
result in excessive depressurization of the containmentatmosphere. The
Containment Pressure Control System (CPCS) prevents the occurrence
of such an event. Each CPCS loop transmits a start permissive on
containment pressure in excess of the permissive setpoint. The CPCS
loop will initiate termination signals when pressurefalls below the
termination setpoint. A single CPCS transmitter provides an open
permissive to the Containment Air Return Fan Isolation Damper. This
same transmitter along with a redundant CPCS transmitter provides the
start/enable or the stop signal to the Containment Air Return Fans. Two
redundant interlocks prevent a single failure from resulting in a failure of
the Containment Air Return Fan to stop.

Dampers are automatically opened if the following conditions are met:
(Obj. #4, 5)

a) 10 seconds have elapsed from receipt of Sp signal.

b) Greaterthan or equal to .4 psig signal from Containment Pressure
Control System (CPCS).

¢} Lessthan or equalto 0.5 psid across the damper.

d) Load Group ##Abm D/G sequencer has permissionto start.

CPCS and less than or equal to .5 psid permissive is no longer an input
once the damper is OPEN.

ARF automatically start if the following conditions are met: (Obj. #4,5)
a) 9 minutes have elapsed from receipt of Sp signal.

b) Greaterthan or equalto 0.4 psig signal from CPCS.

¢} Load Group#11 from D/G sequencer has permissionto start.

If containment pressure reaches less than or equal to 0.3 psig, the ARF
will stop, to prevent inadvertent Containment depressurization, but the
dampers will not close. {Obj. #4,5)

Carbon Steel angle dams has been installed around the VX Fansto
preventflooding and subsequent inoperability during Containment Spray
actuation.

To manually start the ARF, requires CPCS signal and "ON" selected.
Manual starts of fan will bypass the time delay. (Obj. #4})

OP-CN-CNT-VX FOR TRAINING PURPOSES ONLY REV. 67
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12. To manually open the damper requires the following: (Obj. #4)

43.

a) Sp or ARF Manually" ON
b) CPCS signal

c) "OPEN"selected

d) Time delay is bypassed

CPCS function is performed by "POWER LOCKOUT"MCC's. Each
contactor has an associated breaker in series. The breaker serves no
useful function but had to be bought as a package to obtain a safety
related seismic qualified contactor. if this "POWER LOCKOUT" breaker
is opened, control room indication is unaffected.

B. Hydrogen Skimmer System

1.
2.
3.

Safety related system.
Two fans (4260-CFM capacity) located in upper containment.

Fans take suction from the following dead-ended spaces in lower
containment. (Obj. #3)

a) All 4 S/G compartments

b) Pressurizer compartment

c) Reactor compartment

d) All 4 cold leg accumulators
e) Northand South fan rooms
fy Incore instrumentationroom

Fans discharge in upper containmentin the vicinity of hydrogen
recombiners. (Obj. #3)

Electrically operated isolation valves located in each fan suction line.

Isolationvalves VX-1A and VX-2B will automatically open @ minutes after
the receipt of Sp signal. (Obj. #4, 5)

Hydrogen skimmer fans will automatically start if the following conditions
are met: (Obj. #4, 5)

a) 9 minutes have elapsed from receipt of Sp signal.
b) Load Group#11 from the D/G sequencer has permissionto start.

c) The suction isolation valves are open.

To manually start the fan just requires manually " O N on the key switch.
This will bypass any time delays. (Obj. #4)

Po manually OPEN the isolation valve requires (Obj. #4}

a) Sp or VX fan manually on

OP-CN-CNT-VX FOR TRAINING PURPOSES GNLY REV. 17

Page 8 of 11



Bank Question: 966 Answer: A

1Pt(s)

Ques_966.doc

During a reactor start-up, the following conditions are noted:

The reactor is at normal operatingpressure and temperature.
Four NCPs are running.

NCS temperature is being controlled using the steam dumps.
The reactor power is 5%.

Which of the following describes the change in actual plant parameters if the
controlling steam header pressure transmitter fails high?

A

Steam dump demand increases. Steam header pressure
decreases, and NS temperature decreases.

Steam dump demand decreases. Steam header pressure
increases, and NCS temperature increases.

Steam dump demand increases, Steam header pressure
increases, and NCS temperature decreases.

Steam dump demand decreases. Steam header pressure
decreases, and NCS temperature decreases.

Distracter Analysis:

A
B.

Correct:

Incorrect: Steam dump demand increases.

Plausible: Parameter changes are consistentwith error in steani
dump change.

Incorrect: Steam pressure change is not consistent with increased
demand.

Plausible: reflects indicated rather then actual pressure.
Incorrect: Steam dump demand does not go down.

Plausible: psychometrically balanced.

Level: RO&SRO

KA: SYS041K3.02 (3.8/3.9)

Lesson Plan Objective: STM-IDE SEQ 9
Source: New

Level of knowledge: comprehension

References:
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I[NjL|L]P
Objective S|L|P|P]|T
S(O|R|S8]|R
oO|0}|Q
1 | Describe the purpose of the IDE System. XX
2 | Listthe banks of steam dumps and the number of valves in each bank. XX
3 | Describe the capacity of the Steam Bump System. XXX
4 | Describe the controllers in the Steam Dump System. XXX
. Describe the inputs to each controller
o Discussthe plant conditions required to "enable" the
controller
5 | Discussthe conditions requiredto "arm" each bank of dump valves. _ XXX
o Discussf the plant conditions that would cause Steam Bump |
"actuation” -
6 | State the number of steam dumps that can be isolatedwith the unitat XXX
d00% power. |
7 | Discussthe purpose and state the setpoint of each of the following: XXX
. P-12 Lo-LoTgyg Interlock
. C-7A
. C-78
. c9
‘Describe the controls associated with the IDE System. XXX
9 | Describe the system response to a failure of each input to IDE. X| XX
10 [ Describe how to transfer modes of operation of the IDE System. XiXiX
11 | ‘Discuss how a cooldown is accomplished using the IDE System. X1 XX
OP.-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21
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A. Fails High-would affect Load Rejection Controller
1. The Load Rejection Controller would not generate an output since T ¢
would in most cases, always be higher than Auctioneered HiTgyg.

2. This situation would require manual operation of the steam dump systemto
reduce Tayg Unless Tyg increased above the failed Trf value by more than
3 degrees.
B. Fails Low - would affect Load Rejection Controller
4. Generatesa Tan - Tref Mismatch causing an output signal to be generated
from the Load Rejection Controller when indicated Tayg exceeds Tref by 3°

F.
2. Steam Dump Valves wilt not open until C-78 or C-75 arming signals are
generated by a subsequent failure or actual load rejection/reduction.
5.5 Turbine impulse Pressure Channelll
A. Affects C-7A and C7-B loss of load interlock arming signals

1. A high failure would preventthe C-78and C-75 loss of load interlocks from
actuating.

2. If Channel lf impulse pressurefails low, loss of load interlocksC-7A and C-
7B will actuate to arm the steam dumps.
5.6 Reactor Trip Breaker Failures
A. Breaker"A" fails to open on a reactortrip
1. The Plant Trip controller is enabled due to P-4 Train B.
2. P-4 Train A arming signal to the condenser dumps is not available.

3. Condenserdumps could still be armed if C7A or C7B are actuated on the
reactor trip.

4. Atmospheric dumps will be armed if C7B B actuated on the reactor trip, but
the Plant Trip controller output is limited to 49% demand. This demand is
insufficientto open the atmospheric dumps.

B. Breaker"B" fails to open on a reactor trip
1. Plant Trip controller is not enabled due to no P-4 Train B.
2. Load Rejection controller is enabled due to no P-4 Train B. Demand based
on Auct H. Tayg - Tref Signalis sent to the steam dumps.
3. Condenser dumps are armed due to P-4 Train A and will open.
4. Atmospheric dumps are not armed because of P-4 Train A is present.

6. POWER SUPPLY

OP-CN-STM-IDE FOR TRAINING PURPOSES ONLY REV. 21
Page 13 of 29



Bank Question: 967 Answer: €

1Pi(s)

Ques_967.doc

Which one of the following practices is required of control room personnel in
order to assure accurate; concise verbal communications when communicating
with non-licensed operators (INLOs)?7

A.

D.

NLOs shall use sound-powered phone systemsas the priority
communications method.

NLOs shall use a two-way radio for communications from the cable
spreading room, since there is no telephone readily available.

NLOs shall repeat-back instructions for actions directed by the
control room.

C)‘ ‘fﬁ .o
LN 4

&,
1,Os shall report the completion of ordered actions upon their
return to the kitchen, if there is no telephone readily available.

Distracter Analysis:

A

©0

Incorrect: The telephone is the priority communicationmethod.
Plausible: Sound powered phones are often used when a direct and
constant communicationlink is required.

Incorrect: Two-way radios are not allowed in the cable spreading area.
Plausible: Two-way radios are used for fire brigade and when telephones
are not available.

Correct:
Incorrect: Reporting completion of actions is required immediately from

the nearest phone.

Plausible: OMP 2.21 requires immediate reporting of actions completed
to the control room.

Level: RO&SRO

KA:G2417(3.553.6)

Lesson Plan Objective: ADM-NSOI Obj: 14

Source: New

Level of knowledge: memory

References:

1.OMP 2-16 page 6
2. NSD 509 pages 2 and 7
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PINfL|LEP
Objective S|L|IPIP|T
S|{O|R[S|R
0|0 |G
i | Describe each step of the S.T.A.R. Self Checking process XIX|[ X[ X]X
2 | State the purpose for performing “Independent Verification’ . XX XXX
3 | Describethe qualifications of the “Verifier” XXX X]|X
4 | Describe the process of Separate Verification and state when it is X[ X[X|X]X
used.
Describe the process of Double verification and state whenitisused. | X [ X | X | X | X
Describe the process of Independent Verification of locked XIXIX|[X | X
components.
State the conditions that may allow IV to be waived. X[ X|X]|X|X
Describe the action required when a component is found out of the XX X[X[X
required position.
9 | Describe the process of performing a Verbal Pre-Job Briefing and X|xIxt |
statewhenitisused. b P
10 | Assess when a Verbal Pre-Job Briefing should be conducted per CNS FX X
S.D.3.0.21. f
11 | Explain what items must always be addressed in Verbal $re-Job I x| x
Briefing per CNS§.D.3.029. 4+ | '
12 | Evaluate the need for a Written Pre-Job Briefing in accordance with XX
S.D. 3.0.21 (SRQ Only).
13 | State how and when an operations Written Pre-Job Briefing is XX
documented. o \
14 | Explain and apply the “Standard Practices” and “Rules of Conduct”for | X | X | X | X | X
the Operations Communications Standards as stated in NSD 509 and
OMP 2-21.
15| lllustrate the application of: X X[ X]|X X
s Use of Names
e Repeat Back (Three Way Communications)
e Providing specific Information, for the Operations Communications
f Standards as stated in NSD 509 and OMP 2-21
OP-CN-ADM-NSO1 FOR TRAINING PURPOSES ONLY REV. @7
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Only authorized IAE personnel shall adjust the sound level of
annunciators in the Control Room.

6. Communications

6.1.

6.2.

To ensure effective communications. the foliowing shall be strictly
adhered to by ail Operations personnel.

Non-licensed Operators shall be instructed, with the
assignment of each Control Room initiated task, to report their
actions back to the Controi Room immediately upon
completion.

Telephones are the primary source of communications in the Control
Room. All operators shall ensure the following standard practices are

implemented.

A. When answering the telephone, Control Room personnel shall
answer: "Unit {#) Control Room, {Name)".

B. When giving instructions to other employees, Control Room
personnel shall have the person repeat the instructions back to
ensure thev understand.

C. When incoming calls request action of Control Room

personnel, the Control Room personnel shall repeat the
instructions back to the person requesting the action. This will
ensure both persons understand the request.



VERIFY HARD COPY AGAINST WEB SITE IMMEDIATELY PRIOR TO EACH USE

NSD 509 Nuclear Policy Manual - Volume 2

508.2.2.3 Performance Criteria

Control Room Access: Access to the control room shall be strictly controlled during normal and emergency
conditions. The control room and control room area boundaries shall be clearly defined in Operations
administrative procedures. All personnel who are not normally assigned to the control room, but have a specific
need for access, shall request authorization to enter. Exceptions shall be specifically addressed. For exaniple.
the on duty Operations shift personnel are not required to request authorization tu enter the control ronm due to
the nature of their responsibilities. Responsibility for controlling access to the control room in normal and
emergency conditions shall be clearly defined in Operations administrative procedures.

Control Room Appearance: High housekeeping standards and cleaning routines shall be implemented and
strictly followed. Responsibilities and routines for the Control Room and Contrel Room area housekeeping
shall be specifically defined.

Control Room and Control Room Area Material Condition: Material condition standards shall be
implemented and strictly followed. Control boards. cabinets, chairs, desks, ceilings. floors. walls, lighting, etc.
shall be routinely inspected, repaired, repainted or replaced to maintain a like-new appearance. Tape shall not
be used on control boards, cabinets or desks. Responsibility for the Control Ruom and Control Room area
material conditions shall be clearly defined.

Control Room Personnel Dress Code: Control Room licensed personnel shall have standard dress to aid in
proper identification and to present a neat and professional appearance. Reactor Operators shall be distinguished
from Senior Reactor Operators. Licensed operators normally assigned on shift shall wear the standard dress
when on the simulator or standing license duties.

Control Room Environment: The Control Room environment shall be quiet and conducive to a professional
approach to the job. Unnecessary distractions that could cause operator attention to be diverted shall be
eliminated.

Control Room Communication Practices: The standard communication practices described in Appendix A
of this directive shall be implemented and strictly followed.

Communications is one of the most important functions related to Control Room operations. Directions are
given and taken via several means of communication.

Control Room personnel shall verify their communications are clear. precise and acknowledged. Care should be
taken to ensure all parties are speaking the same technical language. Instructions provided from the Control
Room or requests received by the Control Room personnel shall be repeated using three way communication to
ensure accuracy and understanding. Instructionsthat are unusual or complex shall be written down to eliminate
confusion.

Radio communications shall strictly adhere to the Federal Communications Commission regulations as
addressed in the Duke Power Company Radio Operators Manual.

Control Hoom Surveillance: Operators shall be alert and attentive to control board indications and alarms.

Control board indications shall be monitored frequently to detect problem situations early. Operator response to
alarms shall be timely and actions shall be taken to address and correct the alarm causes. The number of work
activities affecting control board indications that are performed concurrently shall be limited so that the
operator's ability to detect and respond to abnormal conditions will not be compromised.

Control Room Annunciators snd Instrumentation:

Defective Control Room Annunciatorsand Instrumentation shall be identified and repaired promptly. If an
annunciator is determined to be defective, the Control Operator shall ensure that alternate monitoring means are
available to monitor pararneters of importance.

. Control Room Eguipment: Cahinets, chairs. desks. tables, etc. shall be professional in appearance and limited

to what is authorized by designated Operations Supervision. Workstations shall be arranged in the Control
Room and Control Room area to prevent unnecessary distraction of Control Rootm Personnel.

29 JAN 2002
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Nuclear Policy Manual - Volume 2

APPENDIX A.508. NUCLEAR SITE COMMUNICATION STANDARDS

NSD 509

Three Way Communication & Use of the Phonetic Alphabet

®*  These communication standards describe acceptable practices to be used at the three sites

¢ They apply to ALL site personmnel whenever:

|. An individual is directed to take an action affecting installed plant equipment and/or

2. Information is given to an individual about limits, precautions or plant status.

Communication Standards:

Phonetic Alphabet:

Three Way Communication {repeatbacks):

This tool is our primary defense against miscommunication.

-Repeatbacks and acknowledgments shall be used whether talking face-to-tuce
or using radios/telephones,

-Action/Intormation iS clearly directed hy using the receiver’s name.
-Requested action will not take place until repeatbacks and acknowledgments
are complete. for example.

Sender-""Fred. open valve 1}1P-26"

Receiver- ""Open valve 1HP-26."

Sender-"That's correct.”

Sender (calling work control from next to an operating feedpump)- “Jack. alignment complete on Main
Feedwater Pump |- Alpha™

Receiver- "Alignment complete an Main Feedwater Pump 1- Alpha™

Sender- "That's correct.”

Use of the Phonetic Alphabet:
Phonetics shall always he used tor train and channel designattens For example.
14 Steam Generator would ke 't Alpha Steam CGenerator™
CCW pump IC would be “CCW Pump 1 Charlie.'.
ICF-[26B would be " [CF-126 Bravo™
Linit. main and channel designation shall always he used. For example.
For valve |CF-126B saying “1CF -126 Bravo™ is correct.
Saving “CF-126 Brave”
or "ECF-126",
or “TCTF-126B" is not cotrect.”

Phonetics or noun names should hc used for System oF component designators where the sender or receiver
feels there is a reasonable chance of miscommunication such as. sound &like systems. high noise areas.
radioftelephone comimunication where reception is poor. etc. For example:

At MNS/ONS: NV system may he referred te as N-Victor.

41 0NS. "High Pressure Lixtraction™ could he used instead of HPE to prevent confusion with HPC - “High
Pressure Injection™ system

The standard phonetic alphabet listed on this attachment shall he used.

A - ALPHA
B - BRAVO
C - CHARLIE
D- DELTA
E- ECHO

F- FOXTROT
G - GOLF

H - HOTEL.
1- INDIA
J-JULIETT
K - KIL.O

L - LIMA

M- MIKE

N - NOVEMBER

O - OSCAR
P- PAPA

Q - QUEBEC
R- ROMEO

§ - SIERRA

T - TANGO

U -UNIFORM
V - VICTOR
W - WHISKEY
X - X-RAY

Y -YANKEE
7 - ZULY

29 JAN 2002
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2) Ask any questions at any time

3) Stop at any point if a question occurs
4) Ensure quality before all else

e) For certain activities, the turnover process or a pre-shift briefing
can take the place of a pre-job brief.

d) Some activities may be performedwithout a Pre-Job Brief, as
specified by the group manager or his designee.

Canned Pre-Job Briefs — This is a ready made Briefing Form
specifically designed for a task known to require a written Pse-Job
Brief. It can be edited by user to fit current conditions. it SHALL be
used if a “canned” brief exists.

2.5 Operations Communications Standards, and Practices (Obj. 14, 15, 16, 17)

A. Reviewthe communications standards and expectations as presented in
NSD §09.

1.

oo wN

Use of Names - use students to demonstrate this application
Use of Repeat Backs - have students demonstrate

Use of Specific Information - have students demonstrate
Use of Names/Work areas when using phones/radios

Use of Phonetics (Obj. #17)

a) Demonstrate cases of likely confusion when the phonetic alphabet
shall be used.

b) Reviewthe three cases in which the phonetic alphabet must be
used.

1} NV, NC & ND Systems
2) When Referringto a valve number and train
3) When referring to a ioop or train

c) Misuse of phonetics

B. Reviewthe Rules of Conduct as presented in OMP 2-21 Section 6.0 and
the key considerationswhen Reporting Abnormal conditions as explained
in Section7.11A. (Qbj. #14)

C. Review proper use of Two-way Radios using latest copy of OMP 2-21,
Section 7. (Obj. #16)

OP-CN-ADM-NSO1 FOR TRAINING PURPOSES ONLY REV. 07
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2.5 Control Room Conduct

A. Using S.D. 3.1.10 (Control Room Access and Control) and OMP 2-16 (Control
Room Conduct), review the procedures that govern Control Room access.
(Obj. #23)

1.

4.

The CRSRO is responsible for controlling access to the Control Room
horseshoe area.

During emergencies the OSM or designee is responsible for controlling
accessto the Control Room horseshoe area.

Review the list of personnelwho may access the Control Room without
permission.

Control Room access is restricted during designated turnover times.

B. Using OMP 2-16 (Control Room Conduct), review control room conduct and
professionalism expectations {Obj. #24). Specifically:

1.

The CRSRO is responsible for providingthe leadership necessaryto
enhance the professionalism of Control Room personnel.

Access to the “Red Zone” (the carpeted area in front of the main control
boards) is controlled by the Nuclear Control Operators (NCOs).

All Control Room personnel shall behave in a courteous: tactful, and
businesslike manner. Distractions are to be minimized. Review
telephone protocol.

Only personnel authorized by the OSM may eat in the Control Room.

Only Licensed Operators or HLC License Candidates performing ETQS
tasks may manipulate the reactor controls.

Ifthe Control Room Operators request NLOs to perform actions in the
station, the NLOs shall be instructed to report back to the Control Room
when actions are completed.

. Annunciator Response:

a) Control Operators shall ensure other Control Room personnel are
notified when an alarm is received.

b) Proceduresfor replacement of burned out annunciator lamps.

C. Using NSD 509, ( Site standards in Support of Operational Focus ), review
the expectations for Control Room personnel response to Control Room
alarms with respectto (Obj. #22),

1. Unexpectedalarms,
2. Individual expected alarms
3. Multiple expected atarms.
4. Nuisance alarms.
OP-CN-ADM-NSO5 FOR TRAINING PURPOSES ONLY Rev1f
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