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Summar

NRC Administered Examinations Conducted During the Week of February 15, 1988
[Report 50-295/0L-88-01)

Results: NRC administered examinations to 13 candidates, Eleven (11) candidates
passed all portions of the examination and will be issued the appropriate
license.




DETAILS

p I Persons Examined

SRO RO Total

License Examinations: Pass = 6 5 11

2n Examiners

D. Graves, Chief Examiner
M. Spencer

M. Bishop

3. Examination Report

Performance results for individual examinees are not included in this
report as it will be placed in the NRC Public Document Room and these
results are not subject to public disclosure.

a. Examination Review Comment/Resolution

In general, editorifal comments or changes made during the
examination, or subsequent grading reviews are not addressed by this
resolution section. This section reflects resolution of substantive
comments made by CNS. The only comments addressed in this section
are those which were not accepted for incorporation into the
examination and/or answer key., Those comments accepted are
incorporated into the master examination key which is included in
this report. Comments may be paraphrased for bre-  y, The full text
of the comments is attached.

(2.01b) "Airborne problem" should be considered an acceptable
answer, The purpose of the condenser is not to prevent
high temperatures in the area,

Respanse: Reject. High airborne activity does not affect the
operation of the RCIC system,

(2.02) Also accept "perform the appropriate surveillance"
since the required answer would be in the
surveillance,

Response: Reject. The candidate must demonstrate sufficient
knowledge such that the examiner is convinced the
candidate knows flow path and system operation.




(5.06b) Also accept Position 10 as acceptable if accompanied
with explanation regarding rod shadowing reducing rod
worth at Position 40.

Response Reject, Sufficient information was given in the
question for the candidate to determine the core was
bottom-peaked and Position 40 was in a region of
higher flux than Position 10,

b, Site Visit Summary

(1) At the end of the written examination administration, the
fac111t{ licensee was provided a copy of the examination and
answer key for the purpose of commenting on the examination
content validity, It was explained to the facility licensee
that regional policy was to have examination results firalized
within 30 days. Thus, a timely response w~as desir.d to attain
this goal.

(2) A+ the conclusion of the site visit, the Chief Examiner met
with facility representatives to discuss the visit, The
following personrel were present:

NRC Facility

. Brungardt
. Dutton

. Kuser

. Parrish

. Reece

. Surette

D. Graves
R. Bennett

LOXTOLD

Mr. Graves opened the meeting by thanking those present for the
cooperation received durin? the site visit and informing those
present that current guidelines du not allow the disclosure of
prelimirary operating examination results., Other items
discussed were as follows:

1. There is no administrative mechanism available to inform
the supervisors on shift to know what restrictions apply to
the licenses on his shift, For example, an operator may
have a "No Solo" restriction on his license, The
supervisor may not be aware of this and allow the operator
to be alone in the control rcom under certain plant
conditions,

2 While in the Radwaste Control Room, the examiner observed a

rigid cardboard tube placed between a valve switch ard a
pump switch to hold the pump switch in the START position,

R R R R S



When the operator was asked about this, he stated that the
pump trips off if the switch is not hefd in the START
position,

Generic Comments

No areas of knowledge were identified as being generically weak.

Master Examination and Answer Key

Master copies of the CNS license examinations and answer keys are
attached. The facility licensee comments which have been accepted
are incorporated into the answer key.

Facility Examination Review Comments

The facility licensee comments regarding tie written examination are
attached. Those comments which were not acceptable for incorporation
into the examination answer key have been addressed in the resolution
section of this report.









1. _PRINCIPLES_OF_NUCLEAR_POWER_PLANI_OPERATION, PAGE 3

THERMOQYNAMICS, HEAT_TRANSEER_AND_ELUID_ELOW

QUESTION 1.03 (1.00)

With the reactor critical at 7% on IRM range 4, .0od withdrawal is used to
increase and stabilize power at 75 on IRM range 6. RCS temperature is
190 deg F. Select the statement that correctly describes the position of

rods, and reason, after the power i3 stabilized on range 6, (1.0)

a. The rods will be further withdrawn on range 6 than on range 4
because more fuel must be exposed to the available neutrons to
maintain the higher power level,

- The rods will be further withdrawn on range 6 to overcome the
power defect,

G Tha rod position will be the same. The outward rod motion needed
to achieve a given period equsals the inward motion needed to return
the period to infinity.

d. The rods will be less withdrawn on range & due to the increased
delayed neutron population associated with the higher power
level.

ANSWER 1.03 (1.00)

¢ (1.0}

REFERENCE

CNS Reactor Theory, pg 4-36
292008K108 4.1/4.1
292008K108 «na LKA S )

QUESTION 1.04 (1.50)

HOW will the Shutdown Margin (Reactivity Margin) just prior to a refueling
outage compare with the Shutdown Margin following the refueling? WHY?
Two [(2) reasons required, (1.85)



f. _PRINCIPLES OF NUCLEAR POWER_PLANT QP :RATION, PAGE 4
THERMODYNAMICS, HEAI _TRANSEER_AND_ 7L UID_ELOW

ANSWER 1.04 (1.50)

SOM prior to the outage will be larger (0.9) due to fission preoduct
poisoning (0.5) and fuel depletion (0.5).

REFERENCE

LOTM-TH-4,11-0, Shutdown Margin, pg S
CNS Reactor Theory, pg 1-35 and 36
K/A 297002 K1.14 2.6/2.9

292002k .14 o [KA'S)

QUESTION 1.08 (2.00)

Why does core thermal power decrease at a much slower rate than indicated
neutron power (2 reasons required) foll-wing a scram from high power
operation? (2.0)

ANSWER 1,08 (2.00)

Thermal power drops at a slower rate due to decay heat (1.0) and the time
delay in ge:ting the previously geners ' ed heat out of the fuel pellet into
the ¢~olant (1.0)., Also accept residual or sensible heat of the core
components as one answer.,

REFFRENCE

CNS Reactor Theory, pg 7-22

292008K125 2.8/2.¢

252008K130 3.2/3.5%

292008K1265 292008K130 o (KA'S)

ATEGORY 01 CONTINUED ON NEXT PAGE twyxx)




Lo _PRINCIFLL_ QF NUCLEAR_POWER_PLANT QPERAIION,
THERMOOYNAMICS, HEAT TRANSFER_AND_FLUID_ELOW

QUESTION 1.06 (3.00)

a. Does the magnitude of the initial leve.
the critical rod position? WHY?

b. The reactor
Startup.' Heating power

*RENSHOW ALL WORK¥®®s

1. What {8 the doubling time if the period remains constant?

PAGE

of source range counts affact

5

(1.0)

is brought critical at 40 on IRM range 2 with the short-
est permissibtle stable positive period allowed by GOP 2.1.1,

‘Cold

is determined to be 40 on range 8 of IRM's,

(1.0)

2 How long will it take for powaer to reach the point of adding heat
(1.0)

if the period remains constant?

ANSWER 1.06 (3.00)

a. No (D.5%0).

reactivity of the reactor and is not a function of the source count

rate (0.50).

b- 1' Ff‘Om GOP 20‘!1!

50 s2¢.C0.5).

Thus Doubling time equals 50/1.44 = 34,7 seconds.

2 40 range 2 is equal to 0,04 on range 8
Pi(0) = 0.04 P(t) = 40 Period = S50 rmeconds
P(t) = P(D) e "(t/period)
40 = 0.04 ¢ “(t/50 sec)
Time = 345.4 seconds or S min., 45 sec (1.0)
(NOTE: Grade method i(f period is different)
REFERENCE
LOTM-TH-4,15-1
CNE& Reactor Theory, Chapter 3
292003K108 2.7/2.8
2T.908K104 3.3/3.4
292003K1C8 2920C8K104 v LEA'S)

(ssxex CATEGORY 01 CONTINUED ON NEXT PAGE

shortest permisciole stable period equals

(0.95)

LR R R B

The critical control rod position is a function of Keff or



{._ _PRINCIPLES OF NUCLEAR_POWER_PLANT_OPERATION, PAGE &
THERMODYNAMICS, HEAI_IRANSEER_AND_ELUID_ELOW

QUESTION 1.07 (2.00)

The reactor {s operating at 60% power when recirculation flow is increased
to increase power, State the effect (INCREASE, DECREASE, REMAIN THE SAME)
the power increase has on each of the following (steady state to steady

state conditions ;! (2.0) ,
|

a. Void fraction

b. Doppler reactivity coefficient

. Total Doppler reactivity

d, Feedwater enthalpy
ANSWER 1:07 (2.00)

a. desrease

b. decrease (less negative)

€. incredse (more negative)

d. increase

(0.5 each)

REFERENCE

CNS Reactor Theory Chapter 4

CNS Heat Transfer and Fluid Flow 5-47 through 5-58
292008K120 3.3/3.4

292004K108 2.2%/2.4%

292008K120 292004x108 ve e (KA'S)
QUESTION 1.08 (1.%50)

For each of the following events, state which cooiliclent of reactivity
would act first to change core reactivity! {1:%)
a. Lose of extraction siram to feedwater heaters

b. Main turbine trips from 28% reactor power and one BFV fails to open

(- Inadvertent HPCI start (100% power)



e B

{. _PRINCIPLES OF NUCLEAR_POWER_PLANI_OPERATION, PAGE 7
THERMODYNAMICS, HEAI_TRANSEER_AND_ELUID_ELOW

ANSWER 1.08 (1.50)

a. Moderator
b. Void
€ Void
(0.5 each)

REFERENCE

CNS Reactor Theory, Chaoter 4
292008K121 2.9/3.0

292008K121 veo [KA'S)

QUESTION 1.09 (1.00)

Which one of the below sets of parameters indicates a water system that is
subccoled by greater than 30 F?

TEMP. (F) PRESS. (psia)

2. 540 1000

b. 60 1500

c. £6S 2000

d. 640 2400
ANSWER 1.09 (1.00)

b (1.0)

REFERENCE

Steam Tables
293003k123 2.8%/3.1¥
293003K123 ru s EER.S)

QUESTION 1.10 (1.00)

EXPLAIN how steam at 900 pecig can be used as the motive "¢ ce for RCIC
injection into the reac*or vessel at 1000 psig. (i.e., Huw can 900 psig
steam ruise water pressure to 1000 psig?) (1.0)



A

{._ _PRINCIPLES OF NUCLEAR_POWER_PLANI_OPERATION, PAGE 8

THERMODYNAMICS, HEAT TRANSEER_AND_ELULD_ELQY

ANSWER 1.10 (1.06)

(As the steam expands through the turbine), the enthalpy given up in
condensation/expansion 18 more tha  1s required to be added to the water
(te raise pressure from 15 psia to 1000 psig.) (i1.e., steam delta » = 1197
- 910 = 287 Btu/lbm > water delta h = 98 - &8 = 30 Btu/lbm) (1.0])

REFERENCE

LOTM-TH-2.5-0

LOTM-TH-2.10-0

293002k104 2.1/2.4

293003Kk123 2.8/3.1

293003K123 293002K104 oo (KA'S)

QUESTION 1.11 £1.00)

Which one of the following BEST describes what occurs Lf a centrifugal
pump 13 STARTED AND OPERATED with its discharge valve shut as compared to

with its discharge valve cpen, (Assume no .ecirculation flow.) (1.9}
a, Higher/longer starting current and lower running current

b. Lower/shorter atarting current and lower running current

c. Higher/longer starting current and higher running current

d, Lower/shorter starting current and higher running current
ANSWER 1.11 (1.00)

b (1.0)

REFERENCE

LOTM-TH=-1.4-0

CNS Heat Transfer and Fluid Flow, pg &-109
291004K107 2.8/2.8

291004K107 s (KA 8)

QUESTION 1.12 (2.00)

CNS procedure EOP-1, “RPV Control', requires a reductizn in RPV water level
in order to reduce reactor power during an ATWS. Wnat ara two (2) reasons
why lowering reactor wat:r level will help reduce reactor power? (2.0)




{._ _PRINCIPLES_OF _NUCLEAR_POWER _PLANI_QPERATION,
THERMODYNAMICS, HEAT_TRANSFER_AND ELUID_FLOW

ANSWER 1.12 (2.00)

Increased voliding (1.0)
Concentrating the boron during SLC injection (1.0)

REFERENCE

CNSE EOP-}

GE EQCP Fundamentals
295037 ER:.02 4.1%/4, 2%

295037A202 ivsLEA'S)
QUESTION 1.13 (1.00)
What effec. would isolation of extraction steam to a HP heater have on
Racirc Pump NPSH at 85% power? Explain your answer. (1.0)
ANSWER 1.13 (1.00)

NPS: would increase (0.5), Because the feedwater temperature would
decreace, decreasing the annulus temperature and the temperature at the
suct'on of the pump (2.5).

REFERENCE

LOTM=TH-1,4-0

CNS Hs 3t Transfer and Fluid Flow, pgs 6-73 through 6-77
2% 5006K110 2.772.8

293006K110 . (KA'S)

(swswx CATEGORY 01 CONTINUED ON NEXT PAGE w¥wxwvu)



L. _BRINCIPLES OF NUCLEAR_POWER_PLANI_QPERATION,
THEBUORYNAMIGS, HEAT TRANSEER _AND_ELUID_ELOW

QUESTION 1.14 (2. 50)
Match each of the following statements with the appropriate numbered {tem!

The limiting parameter that assures PCT will not exceew
2200 degrees F during a design basis LOCA,

Total power passing through a unit length of fuel rod.
APLHGR divided by MAPLHMGR limit,
LHGR imax)/LHGR (LCO)

Power requi.ed to produce CTB/Actual bundle power

1. MAPRAT 8. LHGR
2. FLCPR 6. MFLPD
3; APLMGR T CPR
4, MCPR 8. GEXL
| ANSWER 1.14 (2.50)
a. 3
| b. S
-3 1
dc C‘
- 7

| (D.% pts each)

REFERENCE
| LOTM-TH-3.8~-0 through 3.10-1

CNS Heat Transfer and Fluid Flow, Chapter 9
| 293009K10% 3.3/3.%

| 293009K106 3.4/3.8
| 293009K111 2.8/3.6

| 293000K118 3.2/3.7

| 293009K105 293009K 106 293009K118 293009K111 oo (KA'S)
l

|
|
|
| (¢sxxe CATEGORY ul CONTINUED ON NEXT PAGE *e#ww)
i
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1o BRINCIPLES OF NUCLEAR_POWER_PLANI_OPERATION, PAGE 11
THERMOQYNAMICS, _HEAI _TRANSEER_AND_ELVIQ_ELOQW

QUESTION 1.158 (1.50)

Following an auto initiation of RCIC at a reactor pressure of 800 psig,
reactor pressure decreases to 400 psig. Indicate how the following
parcmeters would change (INCREASE, DECREASE, NO CHANGE) due to the
decrease In reactor pressure. Assuvwe the RCIC System is operating as

designed, (1.%)
a. RCIC Flow to the Reactor

b. RCIC Pump Discharge Head

€, RCIC Turbine RPM
ANSWER 1.18 (1.50)

a. No Change

b. Decrease

O Decrease

(0.5 each)
REFERENCE

LOTM-21-1, pg 7

CNS RCIC Lesson Plan

217000k502 3.1/3.1

217N00KS0S 2.4%/2. 4

217000x506 2.7%/2.7

217000K506 217000K508 217000K502 s 3 CRAYS)

QUESTION 1.18& (2.00)

What are four parameters (factors) that affect the peint at which boiling
transition occurs in a fuel bundle? {2.0)



| 1. .BRINCIPLES_OF NUCLEAR POVER_PLANT OPERATION, PAGE
| THERMOQYNAMICS, HEAT _TRANSEER_AND _ELUID_ELOW

ANSWER 1.16 (2.00)

inlet subcooling
pressure

iniet flow

axial power shape
local peaking

bundle power

{4 required at 0.5 each)

L% 2P0

REFERENCE

CNS Heat Transfer and Fluid Flew, pg 9-686

293009K122 - 293009K126

293009K126 293009K124 293009k123 293009K122 293009K126
v (KA'S)

(essxx END OF CATEGORY 01 »w¥ww»x)

P R s cs i, hoad L s e



2. PLANT_DESIGN_INCLUDING SAFEIY_AND EMERGENCY SYSIEMS PAGE 13

QUESTION 2,01 (3.00)
In the Reactor Tore Isolation Cooling (RCIC) system:

a. wWhat function does the RCIC lube oill cooler water perform after

leaving the cooler” (1.0)
b. How would failure of the barometric condenser affect operation of
the RCIC system? (one effect required) (1.0)
C How 18 the turbine exhaust line protected from overpressure during
systum cperation? TWO required. (1.0)
ANSWER 2.01 (3.00)
a. It is used as the condensing medium for the barometric condenser (1.0)
b. System isolation (1.0) due to high area temperature
é. Rupture diaphragms (0.5)

Turbine trip on high exhaust pressure (0.5)

REFERENCE

RCIC pg 6, 7, 21
217000x404 3.0/3.1
217000K408 3.2/3.%

217000K40% 217000K404 x4 LRAY S
QUESTION 2.02 (1.00)
Mow 18 SLC system flow capability verified without opening an injection
path to the reactor vessel? (1.0)
ANSWER 2.02 (1.00)

Starting the pumps locally does not fire the squib valves (0.5) and the
flow is to the test tank (0.5).

REFERENCE

SLC-14

211000K408 4, 2%/4, 2%
211000x408 s (KA'S)

(swsas CATEGORY 02 CONTINUED ON NEXT PAGE wwwxw)
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2. BLANT DESIGN_INCLUDING SAFEIY_AND_EMERGENCY SYSIEMS PAGE 14

QUESTION 2.03 (3.00)

Answer the following with regard to the RHR system and its various
modes of operation:

a. Matoh the following actions, events, or interlocks in Column A with

the pressure in Column B that initiates or allows that {tem. (2.0)
Column A Column B
1. Shutdown cooling isolates S0 psig
2. Allows manual operation of the 75 psig
LPCI injection valve 100 psig
3, Automatically 2pens the LPCI 135 psig
injection valve 277 psig
4, Input to ADS 400 psig
432 psig
450 psig
b. What is the most limiting failure of a single component in the RHR
system with regard to core protection? (1.0)
ANSWER 2.03 (3.00)
a. b 7% psig
i 450 psig
450 psig
4. 100 psig or 135 psig i(accept either)
(0.5 each)
b. LPCTI inlection valve failed shut (1.0)
REFERENCE
RHR-24, 37

205000kK402 3.7/3.8
203000K106 3.9/3.9
203000K2D02 3.3/3.3
203000A211 3.4/3 6
205000v 402 203000K402 203000k 1906 203000A211 v [(KEA'S)

QUESTION 2.04 (1.00)

During startup under Cold Conditions the operator adjusts the Control Rod
Drive Pressure Control Valve to maintain & +260 psid between CRD and
~eactor pressure. Explain hew this pressure differential i1s maintained
a8 reactor pressureée incresses during the ensulng sturtup.






2. PLANI DESIGN_INCLUDING SAFEIY_AND_EMERGENCY SYSTEMS PAGE 16

261000K401 v+ (KA'S)

QUESTION 2.06 (2.00)

Answer TRUE or FALSE for the following:

a. The CRD pump will trip on low suction pressure. (0.5)
b. The standby CRD pump auto starts when the running pump trips, (0.%)
[ CROM Accumulators are charged with air from the instrument
air system, (0.5)
d. Speed Control of the CRDM is accomplished by the timing of the
directional control solenoid valves, (0.5)
ANSWER 2.06 (2.00)

a. TRUE (0.%5)
b, FALSE (0.%)
e FALSE (0.5)
d. FALSE (0.5%)

REFERENCE

CROK-8, 15, 16

201001x412 2.9/2.9

201001501 2.4/2.4

201001KS01 701001K412 v (KA'S)

QUESTION 2.07 (2.50)
List the RHR throttle valves that receive a sealed-in OPEN signal on an

auto initiation. Include HOW LONG the signal is sealed in and WHY these
valves receive a sealed in signal. (2.5)

ANSWER 2.07 (2.50)

RHR HX bypass (0.5), MO-66, sealed open for I minutes (0.5)

RHR injection (0.5), MO-27, sealed open for § minutes (0.5)

Signal 1s sealed in to ensure maximum flow to the vessel is provided
iollowing initiation (0.5),




2. BLANI_DESIGN_INCLUQING SAFEIY_AND EMERGENCY SYSTEMS PAGE 17

REFERENCE
RHR-9, 11
203000K4.10 3.9/4.1
203000K410 s s o {RKA*S)
QUESTION 2.08 (2.00)
Indicate wnether each of the following are TRUE or FALSE! (2.0)
a. The pneumatic suoply for the inboard MSIVs is inscrument aivr with a N2
backup source,
b The MS5IVs pneumatic cylinders are capable of closing the MSIV without
assistance from the closing springs.
C. Only one of the two control solenoids must de-energlize to cause the
MSIVs to close.
d. The MSIVe closing springs are capable of closing the M3IV without
assistance from the pneumatic cylindar,
ANSWER 2.08 (2.00)
a, false
b. true
G false
d true
RFFERENCE
Hs-7, 8. 3

239001k601 3.1/3.3
239001k602 3.2/3.2

239001K602 «sv({KA'S)
QUESTION 2.09 (4.00)

a. List ten (10) of the valve operations that automatically occur on a
turbine trip signul. Assume the plant 1s operating at power when the
turbine trip occurs, (2:0)

b. What are four (4) ¢f the five (S) protective devices that operate

independently on the main turbine to prevent damage to the unit if
the turbine was not taken out of service immediately? (2.0)




2.. PLANT DESIGN_INCLUQING SAFETY_AND_EMERGENCY SYSTEMS PAGE 18
ANSWER 2.09 (4.00)
a, 1. turbine main stop valves c¢lose
2 control valves close
3. reheat stop valves close
4, intercept valves close
S. bypass valves open
&, feed system startup flow control isolation valves open
y 4 feed pump discharge valves close
8. extraction steam non-return valves trip
9. extraction steam dump valves open
10, feed pump low pressure steam supply valves close
11. main turbine governor valve drain valves open
12. MSL drain vialves shift from AS/RS heaters to the main condenser

(10 required at 0.2 each)

b. | overspeed trip mechanism
- 3 low vacuum trip
- low bearing pressure trip
4. thrust bearing trig
5. solencid trip
{0.5 each)

RETERENCE

MN TURB-16. 17
245000A201 3.7/3.9
2450006007 3.5/3.8

2450006007

QUESTION

245000A201 vo s (KA'S)

10 (2.50)

what are five (5) sources or flowpaths that may be used to restore fuel

pool water

level, 1f necessary. (2.%5)




2. PLANT DESIGN INCLUDING SAFETY_AND_EMERGENCY SYSTEMS PAGE 19

ANSWER 2.10 (2.50)

1. Skimmer surge tank condensate makeup (normal method)

2. Connecting hoses to the service box condensate and demin water
connections

; Fire hoses

4, Crocstie the RHR system with the fuel pool cooling system to take a
suction on the CST,

S, Crosstie service water to the RHR system which i3 then crosstied to
the fuel pool cooling system,

(5 at 0.5 each)

REFERENCE

FPC-18

233000k406 2.9/3.2
233000K408 oo (KA'S)
QUESTION 2.11 (2.00)

Match the following pi =t areas (@ - g) with the type(s) of fire protection
system (1 - 4] that is(are) available in that area! (2.0)

NOTE: MORE THAN ONE TYPE OF SYSTEM MAY APPLY TO EACH AREA

2. Reactor feed pump room 1., Fire Water System

b. Service water pump room 2, Carbon Dioxide System

G Diesel generator day tank rooms 3. Halen 1301 System

d. Fire pump house - diesel filre pump room 4, No Automatic Systam
Available

€. Control building, cable spreading room (918')

L Turbine generator bearings 1, 2, 3

- L Main control room



2._ . PLANT DESIGM_INCLUDING SAFEIY_AND EMERGENCY 3YSTEMS

ANSWER 2. 11 (2.00)

L 1 :
b. 3

- 2

d. 1

e. 1: 2

f. 2

g K

(a - g at 0.25 each)

REFERENCE

FP system description
2860006004 3.8/3.9
2860006004 cad KA S

(s*ss% END OF CATEGORY 02 wwswsn)

PAGE
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3. INSTRUMENIS_AND_CONIROQLS PAGE 21
. QUESTION 3.01 (3.00)
| a. STATE whether the solenolds associated with the following valves are
i NORMALLY Fiergized or Deenergized. NO SCRAM SIGNAL EXISTS. (1.0)
| 1. Back-up Scram Valves
| 2. Scram Discharge Volume Vent and Drain Valves
b. Repositioning the Mode Switch from STARTUP/HOT STANDBY to RUN caus.:s
certain reactor scram functions to be bypassed and others to be
g effective. LIST the three (3) scram functions (or setpoints) which
| are bypassed AND the three (3) scram functions (or setpoints) which
become effective when tine Mode Switch 1s taken to RUN, (2.0)
ANSWER 3.01 (3.00)
a. 1. LCeenergized (0.5)
2. Energized (0.5)
. b. Activated in RUN! - MS1V Closure (. "3)
| - Companion IRM,APRM (0.33)
- APRM flow biased scram (0,33)
Bypassed in RUN! - IRM Inep (0.33)
- IRM Upscale (0.33)
- APRM 15% HIGH Flux (0.33)
REFERENCE
CRDH-17, 19

RPS-14, 16-18

212000xj08 3.0/3.1

212000K412 3.9/4.])

2170002216 4.0/4.)

212000k412 212000K108 212000A216 v (KA'S)

(wesse CATEGORY 03 CONTINUED ON NEXT PAGE ®»swiw)
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 3.__INSIRUMENIS_AND_CONTROLS PAGE 22

QUESTION 3.02 (1.50)

| Indicate at what reactor water level sach of the following actions is

} directly initiated. 1f more than one level applies, indicate all of the
|
I

applicable levels. (1.5)
a, Direct reacter scram

E b, Standby Gas Treatment System starts

‘ e, RCIC starts

d. HPCI isolation

e, Recirculation pumps trip
g Main Steam Line isolation (MSIVe)
ANSWER 3.02 (1.50)
| A, +12.6"
b. +12:5%"
C. ‘37"
! du 055.5"
.v "37”
'o "‘505”

(a - ¢ 0.25 each)

REFERENCE

$GT-4, NBI Table
216000K101 3.9/4.
216000x102 3.8/4,
216000K103 3.4/3,
216000xK114 ".8/4,
216000K123 3,3/3.4

216000K103 216000K102 216000K101 216000K123 216000k114
oo (KA'S)

AR = R

¥

(#sexs CATEGORY 03 CONTINUED ON NEXT PAGE wwxwiw)
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3.  INSTRUMENTS _AND _CONIROLS PAGE 23

QUESTION 3.03 (1.50)

Your shift is performing a reactor startup, Criticality is achieved with
a 120 second period at a moderator temperature of 180 degrees F, Oue to a
personnel error during maintenance on the LPCS initiation circulitry, the
LPCS system starts and injects to “he vessel.

Assume NO OPERATOR ACTION,

a. It a reactor scram were recelved during this event, what reactor
protection system function would initiate 1t? Assume the scram signal
was not directly caused by the personnel error and all instrumentation
is functioning properly. (1.0)

b. How would the system respond {f the operator had just closed the
suppression pool suction valve prior to the initiation signal and the
CST suction valve was already shut? Address suction path only. (0.5)

ANSWER 3.03 (1.50)
a, IRM Flux Hi-Hi (1.0)
. ro suction path would be open (0.%5). CST suction 18 manual valve and

the suppressaion pool suction valve does not automatically open,

REFERENCE

Cs-4

209001k406 2.6/72.9

2090016015 3.8/4,2%

20900160158 209001ka06 v (KA'S)

QUESTION 3.04 (1.50)

A reactor startup 18 in progress,. The "A" SRM {8 bypassed so the
Instrument Technicians can troubleshocot the power supply. The tech
mistakenly takes the "B'" SRM OPERATE switch to STANDBY and starts
troubleshooting {ts power supply.

a. WHAT specific plant/system TRIP did this cause? (0.%5)
b. HOW did this trip specifically affect the plant startup? {0.%)
€, On WHAT IRM range would the above trip have been automatically

bypassed? (0.%)




! 3.  INSTRUMENTS_AND_CONTROLS PAGE

1

ANSWER 3.04 (1.50)

a. SRM Inop. Trip.(also accept rod block) (0.5)

b. Inop trip on SRM's causes & Rod Block (0.95)

G Range 8 or above ( > Range 7 acceptable) (0.5)
(If rod block is given in a., accept discussion of S/U delay
w'til rod block cleared in b.)

REFERENCE

SRM-21, 26

215004K103 3.,0/3.0

215000kK401 3.7/3.7

215000K406 3,2/3.2

215000x 406 215004K103 215700K401 v [(KA'S)

OUESTION 3,068 (2.50)

LIST five (5) automatic reactor scram functions that are NEVER bypassed.

(NOT individual channels) (2.5)

ANSWER 3.08% (2.50)
1. high drywell pressure
r high reactor vessel pressure

low resctor water level

4, high main steam line radiation

8. APRM Inop. Accept neutron monitoring system (individual inputs may be
bypassed, but there is always some type >f NMS scram)
(D.5) each

REFERENCE

RPS-14, 15, 16, 17
212000K412 3.9/4,1
212000K412 vor (KA“S)

[#ssxr CATEGORY 03 CONTINUED ON NEXT PAGE w»ssww)



3. INSIRUMENIS_AND_CONIROLS PAGE 25

QUESTION 3.06 (2.00)

Given the following data for APRM channel C:

LPRM level: A 8 c 0
LPRMs assigned: 3 a 4 4
LPRMs bypassed: 1 3 1 0
a, It APRM Channel Selector Switch on the local instrument is placed to

the COUNT position, what would be the expected meter reading?

Describe HOW vyou arrived at yvour answer, (1.0)
b. Based on the above information, 1s APRM C operable? Answer YES or NO
and EXPLAIN WHY. t1.8)

ANSWER 3,06 (2.00)
8. (12 oparable channels ) (5% per operable channel) = 60%
oRr

(607125)(10v) = 4.8V
Either percentage or voltage is acceptable (1.0)

b. Inoperable (0.5) due to < 2 LPRMs per level (0.5)

REFERENCE

Technical Specificestions, pg 31

APRM-17, Figure 3

215005K104 3.6/3.6

215005A208 3,2/3.4

2150056011 3.4/4.1

215005k104 2150056011 21500%A208 i sn LKA S)

QUESTION 13.07 (1.00)

How far above the top of the active fuel (TAF) is RPV level INSTRUMENT
ZERD (with the exception of the wide range yarways)?

(1.0)
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3.  INSTRUMENTS _AND_CONTROLS PAGE 26

ANSWER 3.07 (1.00)

164 inches (sccept 152 to 176 inches) (1.0)

REFERENCE

NBl Figure 10

216000K122 3.6/3.8
216000122 sos (KALS)

QUESTION 3,08 (1.50)

Assume both recirculation pumps are running at 80% speed. State how the
recirculation pumps' speed is affected by each of the conditions below.
Consider each case separately. (1.5)

a. The coperator closes the B recirculation pump discharge valve to the
mid position.

b. Two reactor feed pumps are operating and a feedwater problem causes
RPYV level to temporarily decrease to 20".

¢ One of the two operating reactor feed pumps trips and the reactor
scrams on low level,

ANSWER 3.08 (1.50)

o, (The B MG set trips and) the B recirc pump coasts to a stop (0.5)
b. No effect (0.5).

¢ Both pumps runback to 45% speed (0.5).

REFERENCE

Recirculation System, Figure 14

202001A211 3.7/3.9

202001A212 3.6/73.8

202001A223 3.2/73.2

202001A211 2062001A223 202001A212 o (KA'S)

QUESTION 3,09 (2.00)

List the FOUR MSI\V i(solation signals that are never bypassed during normal
plant ope-ation. fetpoints NOT requited. (2.0)




ANSWER 3.09 (2.00)

- low reactor level

high steam line space temperature
- high MSL radiastion

high MSL flow

(0.5 each)

]

REFERENCE

MS-9

F 223002K404 3,2/3.6

- 223002k404 v (KA'S)

QUESTION 3.10 (3.00)

3. INSIRUMENTS_AND_CONIROLS PAGE

For each of the conditions listed below, indicate in which direction the
| GOVERNOR VALVES and BYPASS VALVES will respond (answer with OPEN, CLOSE,

27

NO

5 CHANGE, or words to that effect), Assume the reactor is operating at power

and the DEHC is in MODE 4,
8. Raising the pressure control signal above the load reference.

b, Reducing the valve position limiter setting to below the pressure
control signal,

| c. A loss of the speed loop (speed signals) occurs.
ANSWER 3.10 (3.00)
GOVERNOR VALVES BYPASS VALVES
| a. Ne Change Open More
b. Close More Open
¢ No Change No Change

(6 at D.5 each)

REFERENCE
DEW-6, 10, 11, 12
| 241000K106 3.8/3.9
241000K108 3.67/3.7
| 241000x618 2.3/2.4
| 241000k 106 241000K61S 241000x108 o (KA'S)

(ssxxs CATEGORY D3 CONTINUED ON NEXT PAGE wwwxww)

(3.0)
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3. INSTRUMENTS_AND_CONIROLS PAGE 28

QUESTION 3.11 (2.00)

a. The NORMAL/ISOLATE switches for a emergency diesel generator are in
the ISOLATE position. How does this affect diesel generator operation
locally and from the control room? (1.0}

b. With the diesel generator running, state what effect taking the diesel
generator GOVERNOR CONTROL switch to RAISE has on the machine!

BEFORE the output breaker 18 closed. (0.5)
2. After the output breaker is closed (EDG paralleled with normal
bus supply.] (6.5)
ANSWER 2:.11 (2.00)

a. The EDG will respond to Jocal manual signals only (1.0).

b. 1. increase generator frequency (or diesel speed) (0.5)
2. increases generator load (0.%5)

REFERENCE

D6-24, 32

264000K401 2.5/3.7
264000K402 4.0/4.2
264000k406 2.6/2.7

264000K402 264000K401 ra s fEAS)
QUESTION 3.12 (2.00)

a. The plant is being started up with reactor level being controlled by
one RFP with manual control on its M/A station and 1ts startup flow
valve in automatic on its Master Controller. The feed flow detector
for the operating feed pump falls downscale, Explain how this failure
affects reactor level control? (1.0}

b. What two (2) conditions will cause a Reactor Feed Pump lockup? (1.0)



3. INSIRUMENTS_AND_CONTROLS PAGE 29
; ANSWER 3.12 (2.00)
' a. The startup flow control valve uses only single element control

(vessel level enly) thus the loss of the feed flow signal will have
no effect (1.0).

b. -~ low current control signal to the RFP speed control unit (0.5) of
<« 6 ma.

- loss of the selected level input to the level control system (0.5).

REFERENCE

FCS-9, 10

259002x406 3.1/3.2

259002K604 3.1/3.1

259002K409 3.1/3.1

259002K604 259002K409 269002K4 % var LEE*S)
QUESTION 3.13 {1.50)

What parameters/signals does the RSCS use to determine the position of a
control rod when! (1.5)
a. Greater than S0% rod density?

b. Less than 50% rod density up to the auto bypass?
ANSWER 3.13 (1.%0)

a. RSCS usee the full-in, full-out signals from the RPIS probes for each

individual rod (0.5).

b. The RSCS uses the rod selected (0,33), the direction of movement
requested (0.33), and the settle function of the RMCS timer (0.33),

REFERENCE

RSCS-6, 12

201004K408 3.2/3.2
201004Kk40% v+ (KA'S)

[xsxxs END OF CATEGORY (03 wswan)













4. _PROCEDURES .- _NORMAL, ABNORMAL, EMERGENCY _AND PAGE 33
RADIOLOGICAL_CONIROL

QUESTION 4.06 {2.00)

What THREE (3) Group Isclations are exp:¢cted to occur anytime an automatic
or manual scram occurs from a normal oparating water level, and WHAT causes
them to occur’?! Asesume power operation prior to the scram, (2.0)

ANSWER 4.06 (2.00)

Grouns 2, 3, & (0.5 each) due to level shrink/vold collapse as a3 result o.
the scram (0.5).

REFERENCE

GOP 2.1.4, Rev 27, pg &
295006K301 3.8/3.9
2230026015 4.1/4,3%

295006K 301 22300260158 : ¢ s LKA SY
QUESTION 4.07 (3.00)
a. To avoid operation in the instability region of the power/flow curve,
reactor power should not exceed the ___(1)___ rod line when total core
flow is ___(2)___. (1.0)
b, What panel indication will alert the coperator that flow Instabilities
are occurring? (0.%5)
- If instabilities occur, what two methods ire available to suppress the

instabilities (excluding scram) and which is preferred? (1.5)




4, PROCEQURES. -_NORMAL, ABNORMAL, EMERGENCY_AND PAGE 34
RARIQLOGICAL _CONIROL

ANSWER 4.07 (3.00)
a. : P 80% (0.%)
- < 45% or < 33 Mlbm/hr (either at 0.5)
b. Accept LPRM or APRM oscillations or increased noise band on APRM

recorder (0.5,

- -~ inserting control rods (0.95)
- increasing core flow (0.5)
- preferred method (s to reverse the actions that caused the flux
oscillations (0.5).

REFERENCE

GOP 201v10; R.V 15' DQ ‘a 10
2020016019 3.5/3.7
2950016011 3.9/4.2

2950016011 2023016010 « o s LKA*SY
QUESTION 4.08 (3.00)
For each o” the following conditions (@ - d), state which EOP(e), 1f any,
should be entered. (3.0)
a. Resctor water level 11"

Drywell pressure 1.87 psig
Drywell temperature 138 deg F

b. Suppression pool temperature 97 deg F
Reactor Building Sump A (NW Quad) indicates 40" (HI-HI at 24%)
Turbines (main, RFP, HPCI, RCIC) tripped/ceased injecting on high
reactor level

Reactor pressure 400 psig

Reactor water level -45"7

Suppression pool level -1,0"

Suppression pool temperature 92 deg F

RCIC isolated due to high temperature in stesm pipe area

o
.

d. Reactor water level 15°
Reactor pressure 1000 psig
Drywell pressure 1.9 psig







4, _PROCEQURES. - _NORMAL, ABNORMAL, EMERGENCY_AND PAGE 36
RADIOLOGICAL _CONIROL

ANSWER 4.00 (2.50)
a. The 3 GEMAC's and cssoclated recorder on panel 9-5 (1.0),
b. The Yarways may be monitored locally in the Reactor Building (0.5).

€+ -~ arroneoyus reactor water level indications
« failure of electrical components, 1. e. wiring, solenoids, etc.
-~ unequal expansion of refueling bellows flange
{2 required at 0.5 each)

REFERENCE

CNS EOP 5.2.5.1, Loas of All Site AC Power Station Blackout, Rev 4, pg 3
CNS AP 2.4.8.4.2, Rev 11, py 2

295003A202 4.2%/4,3¥

295028K102 2.9/3.1

295028k102 295003A202 i (KAYS)

QUESTION 4.10 (2.00)
Indicate whether each of the following statements 1s TRUE or FALSE! (2.0)

a. A reactor startup 18 NOT permissible under natural circulation flow
conditions,

b. A reactor startup 18 NOT permissible with only one recirculation pump
in cperation.

& [f the reactor is operating at power (both recirculation pumps in
operation) and one recirculation pump trips, reactor operation may
continue for no more than 24 hours,

d. A reactor racirculation pump may not be started Lf the reactor is in
natural cirtculation flow and reactor power (8 greater than 1%,
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;"'ge EGURES . - _NORMAL, ABNORMAL, EMERGENCY_AND PAGE 37

s L
Q10L061CAL_CONTROL

ANSWER 4.10 (2.00)
a. True
_ b. False
1 - False
d. True
= (0.5 each)
REFERENCE

1 30’ 2:2:62, R.V 270 Pa l3n 14

' CNS Technical Specifications 3.3.F,
202001G00S 3.4/4, 2»
2020016011 3.4/4 2n

? 2020016011 2020016005 v+ (KA'S)

QUESTION 4.11 (2.%0)

A condition arises which requires entry inte a high radiation area.

The operator entering the area will receive 8 whole body dose of 40 mrem.
The following personnel, with their related personal information, are
available to do the work!: (2.85)

NOTE: Each exposure below (qtr, vyr, life) includes the exposure above i{t.

Candidate 1 2 3 4
Sex male male female male

f Age 27 38 24 20

' Today's exposure SO mrem 10 mrem 10 mrem 20 mrem
Wkly/exposure 260 mrem 150 mrem 150 mrem 250 mrem
Qtr/exposure 870 mrem 600 mrem 485 mrem Q920 mrem
Yr/exposure 2200 mrem 2905 mrem S00 mrem 2810 mrem
Life exposure - S4730 mrem 5200 mrem 9770 mrem
Remarks history - 4 months -

| unavailsble pregnant

. Each candidate is technically competent and physically capable of perform-

| ing the tast«., Emergency limits do not apply and time constraints do not
permit obtaining authorization for an exposure limit increase., Which

\ candidates have acceptable exposure margins to perform the task? Indicate

' the resson(s) for rejecting a candidate for the job, Lf applicable,



‘4. _PROCEQURES - NORMAL, ABNORMAL, EMERGENCY_AND

BARIQLOGICAL_CONIROL

ANSWER 4.11 (2.50)

Candidate #1: Acceptable (0.5)

PAGE

Candidate #2! Rejected (0.25) since he wili #xceed the yearly limit

of 3000 MREM (0.5).

Candidate #3: Rejected (0.25) since she will excead S00 MREM/GESTATION

PERIOD (2.5).
Candidate #4: Acceptable (0.%)

REFERENCE

CNS HPP 9.1.1.3, Rev 23, pg 13, 14
CNS HPP 9.,1.2.1, Rev 18, pg 5, &
294001K103 3.3/3.8

294001x103 «s v EKA'S)

38
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§.._THECRY OF NUCLEAR_POWER_PLANT_QPERAILON, FLUIDS. AND PAGE 2
THERMODYNAMICS

QUESTION §.01 (1.00)

With the reactor eritical st 75 on IRM range 4, rod withdrawal 18 used to
increase and stabilize power at 75 on IRM range €. RCS temperature is

190 deg F. Select the statemant that correctily describes the position of
rods, and reason after the power is stabilized on ranje &, (1.0)

a. The rods will be further withdrawn on range & than on range 4
because more fuel must be exposed to the available neutrons to
maintain the higher power level.

b. The rods will be further withdrawn on range & to overcome the
power cefect.

€. The rod position will be the same. The outward rod motion needed
to achieve a given period equals the inward motion needed to return
the period to infinity.

d. The rod position will be less withdrawn on range & due to the

increased delayed neutron population associated with the higher
power level.

ANSWER $.01 (1.00)
¢ (1.0)
REFERENCE

CNS Reactor Theory, pg 4-136
282008K108 4.1/4.1

292008k108 «s s LEA*S)
QUESTION §.02 (2.50)

a, HOW will the Shutdown Margin (Reactivity Margin)] just prior to a
refueling outage compare with the Shutdown Margin following the
refueling? WHY? Two (2) reasons required. {1.5)

b, At what point in cycle life (s compliance with the Shutdown Margin
Technical Specification verified? (0.%)

€. what reactor conditions must be present for the verification %o be

reasonably accurate? {0.8)
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§.. THEORY OF NUCLEAR_POWER_PLANI_QPERATION, FLUIDS. AND PAGE 3

IHEBMODYNAMICS
ANSWER §.02 (2.%0)
a. SOM prior to the outage will be larger (0.5) due to fission produst
poisoning (0.5) and fuel depletion (0.%5).
b. initial fuel loading or refueling (0.5)
c. cold, xenon free (0.5)
REFERENCE

LOTM-TH -4.11-0, Shutdown Margin, pg §
CNS Reactor Theory, pg 1-35 and 36
CNS Tech Spec 3.3.A Bases

K/A 292002 K1.14 2.6/2.9

292002x114 +vs (KA'S)
QUESTION §5.013 (3.00)
a. Does the magnitude of the initial level of source range counts affect

b.

the critical rod position? WHY? (1.0)

The reactor {s brought critical at 40 on IRM range 2 with the short-

est permissible stable positive period allowed by GOP 2.1.1, "Cold

Startup.' Heating power 18 determined to be 40 on range 8 of IRM's,
SEERSHOW ALL WORK®¥ws

What is the doubling time (f the period ramaing constant? (1.0}

2, How long will 1t take for power to reach the point of adding heat
if the period remains constant? (1.0)




- g e i AN e

i‘--fgxnsx-gz-susgtan-enu:s-zuaux-ﬁz:saxxnu‘-esuxns‘-eun

THERMODYNAMIC

ANSWER .03 £3.00)

el b o T

PAGE 4

a. No (0.50)., The critical control rod position 1s a function of Keff or
reactivity of the reactor and is not a function of the source count

rate (0.5%50).

b. i From GOP 2.1.1, shortest permissible stable period equals

50 ..C-IOOS).

Thus Doubling time equals S0/1.44 = 34,7 seconds. (0.%5)

2. 40 range 2 is equal to 0,04 on range 8
P(0) = 0.04 P(t) = 40 Pericd = S0
P(t) = P(0) e “(t/period]
40 = 0.04 e "(t/50 sec)
Time = 345.4 seconds or S min. 45 sec
(NOTE: Grade method if period is diffae

REFERENCE

LOTM-TH-4,15-1

CNS Reactor Theory, Chapter 3
292003xi08 2.7/2.8

292008K104 3.3/3.4

292008K104 292003x108 v« (KA'S)

QUESTION 5.04 (2.00)

seconds

(1.0)
r.nt)

The reactor 1is operating at 60N power when reclirculation flow 18 Increased

to Incresse power, State the effect (INCREASE,

DECREASE,

REMAIN THE

SAME)

the power increase has on each of the following (steady state to steady

state conditions):

a. Void fraction
b. Doppler reactivity coefficient
€. Total Doppler resctivity

d. Feedwater enthalpy

(2,.0)
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THERMODYNAMICS

ANSWER S.04 (2.00)

a. decrease

b. decrease (less negative)

Q. increase (more negative)

d. increase

(0.5 each)

REFERENCE

CNS Reactor Theory Chapter 4

CNS Heat Transfer and Fluid Flow 5-47 through 5-58
292008K120 3.3/3.4

292004K108 2,2%/2.4x

292008K120 292004K108 vo (KA'S)

QUESTION §5.0S (1.00)

The WALING DISTRIBUTION is the ideal axial flux distribution for fuel
utilization., EXPLAIN why the a:ia: flux distribution is programmed to be
BOTTOM PEAKED at BOC, instead of trying to exactly emulate the Haling
Distribution. (1.0)

ANSWER $.08 (1.00)

The axial flux peak is low In the core at BOC so that adequate fuel burnout
will decrease power peaking problems at EOC (allowing the distribution to
“move' into the Haling pattern at EOC) (1.0).

REFERENCE
CNS Reactor Theory., pgs 5-27, 28

292008x110 2.8/3.3
2920085x110 voe (KATS)

QUESTION §.06 (2.00)

For each of the pairs of conditions listed below, state WHICH condition
would have the GREATER differential rod worth and briefly, EXPLAIN WHY,

8. Reactor moderator temperature of 150 F or SO0 F. (1.0

b. For @ rod at position 10 or position 40 of a core operating at 100%
power [(assume BOL), (1.06)
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} §._ IHEQBY_OF NUCLEAR_POWER_PLANT_QPERATION, FLUIDS, AND PAGE 6
1 THERMODYNAMICS
|

ANSWER §.06 (2.00)

a. At SO0 F (0.5) As moderator temperature increases, neutron leakage cut
of the fuel bundles i3 increased, thus the control rod is exposed to
higher neutron flux and rod worth increases. (0.5)

b. At 40 (0.5) the core will be bottom peaked and the rod will be
traveling through an area of high flux (0.5).

Y Ta——

REFERENCE

CNS Reactor Theory, pgs 5-9, 5-23
292005K109 2.5/2.6

292008x112 2.6/72.9

L ——— Sgpe—

292005K112 292005k109 v (KA'S)
QUESTION §.07 (2.00)

Answer EACH of the following TRUE or FALSE! (2.0)
a. Xenon and Samarium concentrations incresse following & scram from high

power operation (within the firat five hours).

b. A resctor start-up several days after a scram from extended high power
operstion is considered to be Xenon and Samarium free.

! [ The equilibrium concentration of Xenon at S0% power (s approximately
@ one-half the equilibrium concentration at 100% power,

d. The equilibrium concentration of Samarium at S0% power |is
approximately the same as at 100% power.

i
I
* ANSWER 5.07 (2.00)
|

4 e, True (0.5)
; b. False (0.5)
} ¢, False (0.5).
; e, True (0.%)

]

REFERENCE
L CNS Reactor Theory, Chapter &
l 292006K110 2.98/2.9
' 292006114 2.1/3.2
292006K11S 2.1%/2.1%
292006x110 292006K114 292006K115 v [(KA'S)

[essxs CATEGORY 0% CONTINUED ON NEXT PAGE wwwsn)
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6. THEQRY_QF NUCLEAR_POWSR_PLANI_QPERATION, FLUIDS. AND PAGE 7
HEBMODYNAMICS
QUESTION §.08 (1.00)

EXPLAIN how steam at 900 psig can be used as the motive force for RCIC
injection into the reactor vessel at 1000 psig. (1.e., How can 900 psig
steam raise water pressure to 000 psig?) (1.0)

ANSWER $.08 (1.00)

(As the steam expands through the turbine), the enthalpv given up in
condensation/expansion 18 more than 18 required to be acded to the water
(to raise pressure from 15 psia to 1000 pesig.) (i1.e.,, steam delta h = 1197
- 910 = 287 Btu/lbm > water delta h = 98 - 68 = 30 Btu/lbm) (1.0]

REFERENCE

LOTM-~TH-2.5-0

LOTM-TH-2.10-0

293002x104 2.1/2.4

293003x123 2.8/3.1

293002x104 293003Kx123 v (KA S)

QUESTION 6.09 «2.00)

CNS procedure EOP-1, "RPY Control", requires a reduction in RPY water level
in order to reduce reactor power during an ATWS. What are two (2) reasons
why lowering reactor water level will help reduce reactor power? (2.0)

ANSWER £.09 (2.00)

Increased voiding (1.0
Concentrating the boron during SLC Injection (1.0)

REFERENCE

CNS EOP-1

GE EOP Fundamentals
205037 EA2.02 4.1%/4, 2%
29S737A202 s+ LES*S)

(swsns CATEGORY DS CONTINUED ON NEXT PAGE wevwen)
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QUESTI
a.

b.

REFER
LOTM-
CNS H
29200
29300
29300
29300
29300

|
|
|
E ANSWER
:
E
i
i
!

ON S.10 (3.00)
Define the term Critical Power (CP), (1.0)
State how Critical Power would change for each of the following

.v.ﬂt' ( i.e, » ‘Nﬁﬂ‘l’ﬁ. D(C.EA‘E. or NO CH“NG‘ ) .
Assume that the reactor (s at full power, Consider each event
separately, (2.0)

1. Loss of a feedwater heater string (steam side)

3 Main Turbine Trip (Consider for the time immediately prior to
the reactor scram,)

3, Recirec Flow Control system fails to maximum demand

4. Feedwater Controi system fails to maximum demand
§.10 (3.00)

Critical Power 18 the bundle power nieded to produce the criticsl
quality or the bundle power needed to cause OTB to occcur in the
bundle (1.0).

1. (inlet subcooling ") CP increases (0.5)
2 (pressure ) CP decreases (0.5)
- (core flow ") CP increases (0.5)
4, (inlet subcooling =) CP increnses (0.5)
ENCE

TH-3.7-0

eat Transfer and Fluid Flow, Chapter 9

9K117 3.3/73.7

SEL22 2.973.2

9123 2.8/73.2

9K124 2.7/3.2

aK117 293009K124 293008K123 293009Kk122 v s LKA'S)

(wssss CATESORY 0% CONTINUED ON NEXT PAGE wssasw)
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BMODYNAMICS
QUESTION §.11 (2.00)

Your reactor operator informs you MAPRAT (s 1.02,
.. Is the MAPRAT, as stated, conservative? Explain your answer, (1.0)

b. TRUE or FALSE:

1. MAPRAT maintained within limits ensures transition botling will
not occur in 99 parcent of the fuel bundles. (0.%)

- Maintaining MAPRAT limits ensures the APLHGR limits are met,(0.5)

ANSWER $.11 (2.00)

.. The MAPRAT of 1.02 is not conservative [(0.5]. With a MAPRAT greater
than one Lt means that the MAPLHGR has been éxceeded because!
MAPRAT = or MAPLHOGR (actual)/MAPLHGR (LF7O)
(Actual formula is not required but the relationahip’'s concept must be
described)(0.5)

b 1. False (0.5%)
2. True (0.%)

REFERENCE

CNS Meat Transfer and Fluid Flow, Chapter 9
293009x10 3.373.7

293009K113 3.1/3.8%

2913009k110 293009K113 o (KEATS)

QUESTION £.12 (2.50)

While CN3 is opurating at 90% power, extraction steam to the higrest
pressure feedwator heater is removed. An engineer obssrved that the
turbine ‘ead incrossed by 20 MW electiric and concluded that this actlion has
improved (irncressed the plant's thermodynamic efficiency (not heat rate).
18 thizs concluston ceorrect? Explain your answer, (Include what ciused
electrical output te incrense.) (2.8)
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HERMONYNAMICS

ANSWER 5.12 (2.%0)

Ne [(0.5). (Thermo efficlency 1s ¢ cemparigson of Energy In to Energy Out.)
The increase In output results from no steam being diverted to the high
pressure feedwater heater [0.5) and incressed Rx. power due tn colder
feedwater temperatyre (0.5)., Because the feedwater 18 now cooler, more
energy from the reactor 18 required o bring the water up to saturatior
temperature (1.0) thus thermo efficlency is down.

REFERENCE

CNS Meat Transtfer and Fluid Flow, Chapter §
293006K108 2.7/2.8

293008x10% .+ (KA'S)

QUESTION §.113 (1.00)

A resctor heat balance was performed (by hand) during the midnight shift
due to the Prucess Computer being O0C, The GAF's were computed, but the

APRM GAIN ADJUSTMENTS MAVE NOT BEEN MADE. Which of the following
statemants 18 TRUE concerning resctor power? f1.0)

SELECT ONLY ONE ANSWER [(Only one i8 true')

a. If the feedwater tempersture used in the heat balance calou-
lation was LOWER than the actusl feedwater temperature, theéen the
sctus]l power 1% HIGHER than the currently calculated power,

B. 1t the reacter recirculation pumg heat input Leed In the heat
thalence calcoulation was OMITTED, then the actual power s
LOWER than the currently calculated power.,

Py 1f the steam t.ow used in the heat balance calculation was
LOWER than the sctua) steam flow, then the actual power L8 LOWER
than the curvently calculated power,

g. I1f the RWCU return temperature used In the heat balance cal-
culation was HIGHER than the actual BWCU return temperature, then
the actual power {8 LOWER then the currently calculated power,
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IHEEMODINAMICS
!
ANSWER 5.13 (1.00)
b (1.0)
REFERENCE

LOYM-TH=2,8-0, 18t Law of Therwodynamics
j OTM-TH-2.13-0, Reactor Heat Bale ce
| UNS Heat Transfer and Fluid Flow, pg 7-45 through 7-48
| 293007K111 2.6/3.1

293007K113 2.3%/2,.9%

293007k 113 293007k 111 ved (KA )

(sxnes EMD OF CATEGORY D& wsnwn)
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QUESTION 6.01 (1.00)

During steartup under Cold Cenditions the operator adjusts the Control Roa :
Drive Pressure Control Valve to maintain a «260 psid between CRD and -
reactor pressure. Explain how this pressure differential 12 maintained

88 reactor pressure increases during the ensuing startup.

ANSWER 6.01 {1.00)

The FCV opans up A48 reactor pressure increases maintaining a constant flow,
f therefore, a conatant pressure differential across the PCY (1.0).

| REFERENCE
CROM-10
201001 K4.08 3.1/3.0
AL.01 3.1/2.9
2010014101 201001k 408 o (KA S)

QUESTION &.02 (3.00)

a. STATE whether the solsnoids associated with the following valves are
NORMALLY Enargized or Deenergized, NO SCRAM SIGNAL EX1ISTS, (1.0)

1. Back-up Scram Valves
2, Screm Dischsrge Volume Vent and Drain Valves

| b. Kepositicning the Mode Switch from STARTUP/HOT STANDEY to RUN ceuses
certain reactor scram functions to be bypessed and others to be
effective. LIOT the three (1) scram functions (or setpoints) which
are bypessed AND the three (3) scram functions (or setpaints) which
become effective when the Mode Switeh Ls taken to RUN, (2.0)




|

ANSWER 6.02 (3.00)

.. 1. Deenergized (0.5)
r e Energlized (0.5)

b. Activated in RUN: - MSIV Closure (0.33)
- Companion IRM/APRM (0,33)
« APRM flow blased scram (0.33)

Bypassed in RUN! -~ IRM Inep (0.33)
-~ IRM Upscale (0.313)
- APRM 16% HWIGH Flux (D0.33)

REFERENCE

CROM-17, 19

RFS-14, 16-18

212000x108 3.0/3.1

212000x412 3.9/4.1

212000A216 4.0/4.1

212000A216 212000x108 212000x412 s [KA'S)

QUESTION 6.03 (1.50)

Your stift is performing 8 resctor startup, Criticality 14 achieved with
8 120 second period at a moderator temperature of 180 degrees F, Due to @
personnel error during maintenance on the LPCS Initiaticon cireuitry, the
LPCS system starts and injects to the vessel.

Assume NO OPERATOR ACTION,

a. 1t & reactor scram were received during this event, what reactor
protection system function would Initiate (t7 Assume the scram signai
was not directly caused by the personnel error and all instrumentation
is functioning properly. (1.0)

b. How would the system respond (f the operator had just closed the

suppression pool suction valve prior to the iInitiation signal and the
CST suction valve was already shut? Address suction path only. (0.85)
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#NSWER 6.013 (1.8%0)

. IRM Flux Mi-HWi (1.0)

b. ne suction path would be open (0.5)., CST suction is manuasl valve and
the suppression pool suction valve does not automatically open.

REFERENCE

cs-4

209001k406 2.6/2.9

2090016015 3.8/4,.2v

209001k406 2090016018 .o (KA'S)

QUESTION 6.04 (2.00)

State whather the following conditions or signals will or will not cause
initisation of the SBOT system: (2.0)

NOTE: Do not consider setpoints., If the indiceted parameters will
initiste the system, assume the setpoint has besn reached.

8. High radiatien (ARM) on the Refuel Floor
b. High radiation In the reactor building ventilation exhaust

€. High particulete sctivity in the drywell

d. Low flow In the offgas system

@, High drywell pressure coincident with high radistion in the drywell
& Low RPY pressure coincident with high drywell temperature

3 High resctonr pressure coincident with & low reactor level

h. Main Steam Line high radiation coincident with low reactor pressure



o PLANT SYSTEMS DESIGN. CONIROL, AND_INGIRUMENTATION PAGE 1€

ANSWER 6.04 (2.00)
"“: bo e, s
will not! a, ¢, 9, ., h

(0.25 each)

REFSRENCE

$67-17, 18

251N00K401 3.7/1.8
261000x401 +++(KA'S)
QUESTION 6.0% (1.5¢2)

A resctor startup is in progress. The A" SRM is bypassed 80 the
instrucant Technicians can troubleshoot the power supply. The tech
mistakenly takes the "B SRM OPERATE switch to STANDBY and starts
troubleshooting its power supply.

.. WHAT specific plant/system TRIP did this cause? (0.85)
b. MOW did this trip apecifically affect the plant startup? (0.8}
¢, On WHAT IRM range would the above trip have been asutomaticaelly
bypasses? (0.%)

ANSWER 6.0% (1.%0)

a. SRM lnop. Trip.(also asccept rod block) (0.5)

b. Inop trip on SRM's causes & Rc3 Bloek (0.5)

e Range 8 or shove ( > Range 7 acceptable) (0.5)

(1f rod Dleck is Jiven In a., @ccept siscussion of S/U delay
until rod block cleared in b,)

REFERENCE

SAM-21, 2%

215004103 3.0/73.0

215000k401 3.7/3.7

215000x426 3.2/3.2

215004103 215000k 401 215000K 406 e+ LEA'S)

(ssans CATEGORY 06 CONTINUED ON NEXT PAGE wwess)
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QUESTION &.06 (2:.50)

LISY five (5) sutomatic reactor scram functions that are NEVER bypassed,
(NOT individual channels) (2.%)

ANSWER 6.06 (2.%0)

1. high drywell pressure

2. high reactor vessel pressure

3. low reactor water level

4. high main steam line radiation

$. APRM Inop. Accept neutron monitoring system (individual inputs may be
b passed, but there is always some type of NMS scram)
(0.%) each

REFERENCE

"3'1‘0 15. ‘6' 17
212000x412 3.9/4.1
212000x412 o (KA'S)

QUESTION &.07 (2.00)

Given the following data for APRM chan el C:

LPRM level: A 8 c 0
LPRMs assigned! $ B B -
LPRMs bypassed! 1 3 1 0
8. If APRM Channel Selector Switch on the local instrument (s placed to
the COUNT positien, what would be the expected meter reading’?
Describe HOW you arrived at your ansSwer. (1.0}
b. Based on the above information, i1s APRM C cperable? Answer YES or NO
and EXPLAIN WHMY, {1.0)



R . R S

-l sl e e T S| il AEEC e s S

6. PLANI_SYSTEMS_DESION, CONTROL.. AND_INSTRUMENIATION

ANSVER 6.07 (2.00)

a. (12 operable channels) (%Y per ocperable channel) = 60N

OR

(607125)(10v) = 4.8V
Either percentage or voltage is acceptable (1.0)

b. lnope oble (0.8) due to < 2 LPRMs per level (0.5)

REFCOENCE

Technical Specificetiors, pg 34
APRM-17, Figure 3

215008K104 3.6/3.6

215008A208 3.2/3.4

2150086011 3.4/4,)

215006A208 215008x104 2150086011 oo (KA'S)

QUESTION &.08 (1.00)

PAGE 17

Mow far above the top of the sctive fuel (TAF) is RPYV level INSTRUMENT

ZFERD (with the excaption of the wide range varways)’

ANSWER 6£.08 (1.00)
164 inches (dccept 1852 to 176 inches) (1.0)

REFERENCE

NB! Figure 10

216000K122 3.6/3.8
216000x122 o (KA S)

(asnse CATEGORY 06 CONTINUED ON NEXT PAGE wasee)

(1.0)
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QUESTION 6.09 (2.00)
Indicate whether each of the following are TRUE or FALSE: (2.0)

a, The pneumatic supply for the inboard MSIVs is instrument air with a N2
backup source,

b. The MSIVs pneumatic cylinders are capable of closing the MSIV without
assistance from the closing springs.

Cc. Only one of the two contrael solenoids must de-energize to cause the
MSIVs to close.

d. The MSIVs closing springs are capable of closing the MSIV without
the assistance of the pneumatic cylinders.

ANSWER 6£.09 (2.00)
a. false

P8 true

G false

d true

REFERENCE

Hs’70 80 9

239001k601 3.1/3.3
239001Kk602 3.2/3.2
239001k602 239001kK601 v [(KA'S)

QUESTION 6.10 (3.00)

For each of the conditions listed below, indicate in which direction the
GOVERNOR VALVES and BYPASS VALVES will respond (answer with OPEN, CLOSE, NO
| CHANGE, or words to that effect)., Assume the reactor 1s operating at power

| and the DEHC is in MODE 4. £3.0)
| a, Raising the pressure control signal above the load reference,
b. Reducing the valve position limiter saetting to below the pressure

control signal.

C» A loss of the speed loop (speed signals) occurs



6. _PLANI_SYSIEMS DESIGN, CONTROL, AND_INSTRUMENTAIION

ANSWER 6.10 (3.00)

GOVERNOR VALVES BYPASS VALVES

a, No Change Open More
b. Close More Open
Ce No Change No Change

(6 at 0.5 each)

REFERCNCE

DEH-6, 10, 11, 12

241000K106 3.8/3.9

241000K108 3.6/3.7

241000K61S 2.3/72.4

241000K108 241000K106 241000K61S sos GRRA*S)

QUESTION 6,11 (1.50)

For each of the recirculation pump seal problems below (a - ¢), select the

indication(s) (1 - 7) that would apply. (1:%)
a. #1 seal 1ailure

: b. #2 seal restricting orifice plugged

; G #2 seal failure

INDICATIONS

#1 seal cavity pressure increases
2. %! seal cavity pressure decreases
3. #2 seal cavity pressure increases
4, #2 seal cavity pressure decreases
| S. 0T Seal Leak Flow Cet, A(B) High
| 6. Recirc A(B) Pump Seal STG Flow High
| i Recirc A(B) Pump Seal STG Flow Low
|
| ANSWER 6.11 {1:50Q)
|
| a. 3, 6
b, s -7
| e $, 5
| ., at 0.25 each)
REFERENCE

Recirc - 8, 9, Figure 4
2020616015 4.0/4,2%
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20?274.5015 o u % LICR' 'S
QUESTION 6.12 (2.50)

State the effect on ADS actuation AND logic when the logic reset pushbuttan
is depressed under each of the following conditions (assume the ADS Inhibit
switch is in AUTO): (2.%)

a, Reactor level is -163"
CS pump discharge pressure is 278 psig
ADS timer is at 90 s3econds

b. Reactor lavel is =-160"
ADS 1is actuated

G Reactor level i1s -120"
ADS is actuated

d. ADS {3 actuated
Low pressure ECCS (CSCS) pump pressure indication is lost

ANSWER 6.12 (2.50)
a. The 120 second timer resets (0.5)
b. The ADS valves close (0.5), the timer resets (0.25), and the valves
will reopen when the timer times out (0.25).
¢, The ADS valves will close (0.5).
d. The ADS valves will close (0.5).
REFERENCE

NPR-9, Fiqure S
218000K403 3.8/4.0

218000K403 oo (KA'S)
QUESTION 6,13 (1.50)
State which instruments or parameters provide the automatic bypass
inputs for! (1:5)
a. RwWM
b, RSCS

S RBM



§.__PLANI_SYSTEMS_DESIGN, CONTROL. AND_INSTRUMENIATION

ANSWER 65.13 (1.50)

a. Steam flow (D.25), feed flow (0.25)

b. turbine first stage pressure (0.5)

c. Reference APRM [(0.2%), RMCS select matrix (0.25%)
REFERENCE

RWM-20, RSCS-8, RBM-16&

215002K403 2.9/3.0

201004K404 3.3/3.3
201006K404 3,4/3.5

(extxx END OF CATEGORY 06 *ew¥w)
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7. _PROCEQURES -_NORMAL, ABNORMAL. EMERGENCY_AND PAGE 22
RADIOLOGICAL CONTROL

QUESTION 7.01 (2.00)

a. When operating limitorque motor operated valves, how long should one
wait (minimum) after releasing the switch before operating the valve

in the opposite direct on? (0.5%)
b. A limitorque motor operated valve (s operated using the manually

engaged lever and handwheel., What should be done to the valve prior

to returning the svstem to service? {1.8)
¢ RHR-M(-25A was being stroke-tested from the control room when {t

apparently failed to stroke (green shut light on continuously)., One
operator suggests checking the valve's breaker. Another states that
the breaker could not be tripped because indication 18 scill present.

Which one is correct? (0.%5)
ANSWER 7:01 (2.00)
a. 3 secands (0.5)
b. Stroke the valve electrically (1.0) to verify proper operation,
&5 The operator that suggests checking the breaker 18 correct (0.5), The

indication is energized from a separate 125 VODC supply.

REFERENCE

SOP 2.2.9, Rev 28, pg b

291001108 3.4/3.5

291001K109 2.7/72.7

291001K109 291001K108 ev s ERATS)

QUESTION 7.02 (2.00)

Following a trip of the main turbine, WHY must the valve positioner of one
feed pump turbine be run to the upper limit? Your answer should include
what this step accomplishes and why it is necessary to be performed. (2.0)
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BARIQLOGICAL CONTROL

ANSWER 7.02 (2.00)

Low pressure steam to the RFF turbines will be lost due to the turbine
trip (1.0}, and running the valve positioner to the upper limit allows the
use of high pressure steam to the RFP turbine (1.0), ensuring feed flow.

REFERENCE

SOP 2.2.28, Rev 43, pg 7
259001K120 3.1/3.2
259001A208 2.6/2.7

259001K120 259001A2089 s s (KA*'S)
QUESTION 7.03 t1.503
HOW and WHY does increased air inleakage into the Offgas System affect the
indicated Offgas radiation level? (1¢%8)
ANSWER 7.03 (1.5%0)

Indicated radiation level increases (0.5) due to the higher offgas flow
reducing the holdup time for activated product decay (1.0).

REFERENCE
AP 2.4,7.1, Rev 12, pg 4
271000A215 2.7/2.9

271000A215 e LERSE)
QUFSTION 7.04 (3.50)

a. The control room is filling with 8 noxious vapor from an undetermined
source. The Shift Supervisor decides to implement the "Toxic Gas in
Control Room'" procedure. What 3 IMMEDIATE ACTIONS are required of
operating personnel by this procedure? {1.%)

b. The above actions are determined inadequate and the control room is to
be evacuated. what actions or verifications should be performed, \(f

possible, prior to leaving the control room by the Control Room
Operators? (2.0)
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BRADIOLOGICAL CONTIROL

ANSWER 7.04 (3.50)

a. - Start the Control Room Ventilation Booster Fan (D.S5) BF-C-1A,
- Stop the Control Room Ventilation Supply Fans (0.5) SF-C-1A & 18B.
- Essential control room personnel obtain self contained breathing
apparatus and use as necessary (0.5).

b. - Scram the reactor
- Leave Mode Switeh in RUN
- Verify all control rods inserted

After rods verified in, TRIP:!
- Main turbine

- ONE feed pump

- TWO condensate booster pumps
- TWD condensate pumps

- Ensure that both RFP turbine turning gear control switches are in
AUTO
{each item marked with a "-'" {s 0.25)

REFERENCE

AP 2.4.8.5, Rev 5, pg 1
EP §.2.1, Rev 16, pog 1
2950166010 3.8%/3,.6%

2950166010 e CKAK'S)
QUESTION 7.05 (3.00)
a. To avoid operaticn in the instability region of the power/flow curve,
reactor power should not exceed the ___(1)___ rod line when total core
flow i ___(2)__._- (1.0)
b. What panel indication will alert the cperator that flow instabilities
are occurring? (0.%)

I1f instabilities occur, what two methods are available to suppress the
instabilities (excluding scram) and which is preferred? (1.5)

o
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BARIOLOGICAL _CONTROL

ANSWER 7.08 (3.00)
a. 1. 80% (0.%5)
4 ¢ 45% or < 33 Mlbm/hr (either at 0.5)
b. Accept L°RM or APRM oscillations or increased noise band on APRM

recorder (0.%).

8 - inscrting control rods (0.5)
~ increasing core flow (0.5)
~ preferred method is to reverse the actions that caused the flux
oscillations (0.5).

REFERENCE

GOP 2.1.10, Rev 15, pg 4, 10
2020016010 3.5/3.7
2950016011 3.9/4.2

2950016011 2020016010 s s [KRYS)
QUESTION 7.06 (3.00)

For each of the following conditions (a - d), state which EOP(s), {f any,
should be aspplicable, (3.9)
a. Reactor water level 11"

Orywell pressure 1.87 psig
Drywell temperature 138 deg F

b. Suppression pool temperature 97 deg F
Reactor Building Sump A (NW Quad) indicates 40" (HI-HI at 14")
Turbines (mein, RFP, HPCI, RCIC) tripped/ceased injecting on high
reactor level

& Reactor pressure 400 psig
Reactor watar level -45"
Sunpression pool level -1.0"
Suppression pool temperature 92 deg F
RCIC isoclated due to high temperature in steam pipe area

d. Reactor water level 15"
Reactor pressure 1000 psig
Drywell pressure 1.9 psig
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BARIQLOGICAL _CONIROL

ANSWER 7.06 (3.00)
& EOP-1 RPV Control

b. EOP-2 Primary Containment Control
EQOP-3 Secondary Containment Control

G EOP-1 RPV Control
EQOP-3 Secondary Containment Control

d. none
(6 at 0.5 each)

REFERENCE

CNS EOPs

2950266011 4.4%/4 6%

2950316011 4.2/4.6%

2950326011 4.1/4,2%

29503660%1 3.8%/4,1%

2950360601 - 2950326011 2950316011 29502606011 oo (KA'S)

QUESTION 7.07 (2.00)

A loss of all site AC power hasd occurred. Answer the following questions
concerning EOP §.2.5.1, Loss of All AC Power Station Blackout.

a. What reactor water level indication(s) are available in the control
room following this event? (1.0)
b. What are TWO (2) negative consequences or concerns regarding excessive
drywell temperatures during this event? (1.0)
ANSWER 7.07 (2.00)
a. The 3 GEMAC's and associated recorder on panel 9-5 (1.0},
k. -~ @rroneous reactor water level {ndications

- failure of electrical components, 1., e. wiring, solenoids, etc.
~ unequal expansion of refueling bellows flange
(2 required at 0.5 each)

REFERENCE

CNS EOP 5.2.5.1, Loss of All Site AC Power Station Blackout, Rev 4, pg 3
296003A202 4,2%/4, 13

295028K102 2.9/3.1
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RADIOLOGICAL _CONTROL
295028K102 295003A202 oo (KA S)
QUESTION 7.08 (2.00)

Indicate whether each of the following statements i{s TRUE or FALSC: (2.0)

a. A reactor startup 1s NOT permissible under natural circulation flow
conditions.,

| b. A reactor startup is NOT permissible with only one recirculation pump
in operation.

- 1S If the reactor is operating at power (both recirculation pumps 1n
operation) and one recirculation pump trips, reactor operation may
continue for no more than 24 hours.

d. A reactor recirculation pump may not be started {f the reactor is in
natural circulation flow and reactor power 18 greater than 1%,

ANSWER 7.08 (2.00)

a, True

b. False

& False

g, True

(0.5 each)

REFERENCE

SOP 2.2.62, Rev 27, pg 13, 14

CNS Technical Specifications 3.3.F.
2020016008 3.4/4.2%

2020016011 3.4/4. 2%

2020016011 2020016005 2« [KA'S)

(exxxs CATEGORY 07 CONTINUED ON NEXT PAGE ®#xew)
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BRADIQLOGICAL _CONTROL

QUESTION 7.9 (2.50)

A condition arises which requires entry into a high radiation area.

The operator entering the area will receive a whole body dose of 40 mrem,
The following personnel, with their related personal information, are
available to dc the work: (2.%)

NOTE: Each exposure below (gqtr, yr, life) includes the exposure above {t.

Cancidate 1 2 3 4
Sax male male female male
Age 27 38 24 20
Today's exposure S0 mrem 10 mrem 10 mrem 20 mrem
Wkly/exposure 260 mrem 150 mrem 150 mrem 250 mrem
Qtr/e. posure 870 mrem 600 mrem 485 mrem 920 mrem
Yr ‘exposure 2200 mrem 299% mrem S00 mrem 2810 mrem
Life exposure - S4730 mrem 5200 mrem 9770 mrem
Remarks higtory - 4 months -
unavailable pregnant

Each candidate is technically competent and physically capable of perform-
‘ng the task, Emergency limits do not apply and time constraints do not
permit obtaining authorization for an exposure limit increase., Which
candidates have scceptable exposure margins to perform the task? Indicate
the reason(s) for rejecting a candidate for the job, if applicable.

ANSWER 7.08 (2.50)
Candidate #1: Acceptable (0.5)

Candidate #2: Rejectad (0.25) since he will exceed the yearly limit
of 3000 MREM (0.%5).

Candidate #3! Rejected (0.25) since she will exceed S00 MREM/GESTATION
PERIOCD (0.S5).

Candidate &4: Acceptable (0.5)

REFERENCE

CNS HPP §.,1.1.3, Rev 23, pg 13, 14
CNS HPP 9.1.2.1. Rev 12, pg 5, 6
294001K103 3.3/3.8

294001K103 e KKA'S)

(sxsxx CATEGORY 07 CONTINUED ON NEXT PAGE wevs¢)
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7. _FPROCEDURES - _NORMAL, ABNORMAL, EMERGENLY_ AND PAGE 29
RADIOLOGICAL CONTROL

CUESTION 7.10 (2.50)
a. wWhat is the purpose of the "Emergency Rod Movement Sheet"? (0.5%5)
b. List four (4) examples or conditions which may require the use of
an "Emergency Rod Movement Sheet', (1.0)
& If a power reduction from high power {s required, what is the
preferred method? {0.5)
d. When using control rods to reduce power, which rods should be
selected, if possible? Answer with regard to the axial position of
the rods selected. (0.:9%)
ANSWER 7.10 {2.50)
a. To document non-scheduled, out-of-sequence rod movements (0.5)
b. - alleviate thermal limit problems

~ power reduction due to transient (accept examples of transient,
i,e. recirc pump trip, reduced FW heating, clogged intake screen)

- recover from rod drift

- recover from single rod scram

(D.25 each)

P reduce recirculation flow (0.%)
d. deep rods/more than 2/3 inserted into the core (0.5)
REFERENCE

NPP 10.13, Rev 15, pa 2
2010036001 3.6/3.7
2010036001 o (KA'S)

QUEFSTION 7.11 (1.00)

How is 1t possible for the Control Room Operator to operate the RCIC
turbine below 2200 rpm? {3:0)




7. _PRUCEDURES_-_NORMAL,. ABNORMAL, EMERGENCY_AND
RADIOLOGICAL CONTROL

ANSWER .11 (1.00)

By the use of the TEST potentiometer (1.0).

REFERENCE
SOP 2.,2.87,

Rev 32, pg 8

2170006007 3.8/3.7
2170006010 3.4/3.5

2170006010

2170006007

(sxxex END

vi LKA'S)

OF CATEGORY 07 w»txxa)




8. _ADMINISTRATIVE PROCEDURES, CONDITIONS, AND_LIMITATIONS PAGE 31
QUESTION 8.01 (3.50)
a. List the four general conditions that would require the issuance of a
Special Work Parmit (SWP)., Values NOT required. (1.06)
b. What is the NORMAL maximum length of time that a SWP will be in
effect? (0.%5)
C» What is the maximum extension that can be granted for a SWP? (0.5)
d. TRUE or FALSE. Health Physics personnel are exempt from the SWP
issuance requirement during the performance of the radiation and
contamination surveys for SWP evaluation. (0.5)
e. Once 8 SWP is initiated and authorized, copies are kept at WHAT
FOUR (4) locations? (1.0)
ANSWER 8.01 (3.50)
a. - High area radiaticn
-~ High 2irborne contamination
- High surface contamination
- Industrial hazards
{0.25 each)
b. 1 month « 7 days (0.5)
G 7 days (0.%5)
d. True (0.5)
e, -~ job site
- SWP board
- HP office
« 85 office (control room)
(0,25 each)
REFERENCE
HPP 9.1.1.4, Rev 16, pg 4, 6, 7
294001K103 3.3/3.8
294001K103 s LER"S)
QUESTION 8.02 (1.00)
Which of the four basic types of air breathing apparatus available at CNS

may b

e used in a non-1ife supporting atmosphere? (1:0)
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ANSWER 8.02 (1.00)
Self-contained (1.0)
REFERENCE

CNS Procedure 0.6, Rev 5, pg 8
294001K113 3.2/3.6

294001K113 Jxas LRA'S)
QUESTION 8.03 (2.50)

a, For fire door categories 1, 2, and 3, indicate the color dot on the
door that correspnds to that category and, if obstructed and open,
what type of minimum observation of that area is required, £1.5)

b, TRUE or FALSE. 1If a fire door is open and unobstructed and is

equipped with a functional automatic door closure device, it may be
left in this condition without requiring a fire watch or patrol. (0.5)

S TRUE or FALSE, Persons working (or otherwise occupied) in the
immediate area of a fire door requiring a continuous fire watch may
NOT act as the watch for that area as long as he 1s otherwise

occupled. (0.5)
ANSWER 8,03 (2.50)
a. Category 1! Green dot, no monitoring required
Category 2! Yellow dot, continuous monitoring
Category 3! Red dot, minimum fire watch patrol

(0,25 for each color, 0.25 for each observation)
b. true (0.5)
c. false (0.5)
REFERENCE
CNS Procedure 0,16, Rev S, pg 1, 2

294001K116 3.5/3.8
294001K116 i 2 EKAYS)

(wexxs CATEGORY 08 CONTINUED ON NEXT PAGE *e%wx)
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QUESTION 8.04 (3.00)

a. If a component's operability is being questioned or evaluated, at what
point would the component be declared inoperable for Technical
Specification Action time reguirements? (1.0)

b. If a component's operability is being questioned, what method is used
for determining the operability status of the component? (1.0)

L When conducting maintenance on a system, at what point does the system
become inoperable? (0.5)

d. when the maintenance is completed, at what point does the system
become operable? (0.95)

ANSWER 8.04 (3.00)
8, The LCO clock starts as soon as it {s clear that the component

has a deficiency which makes it unable to carry out {ts intended
function (1.0).

b. An evaluation is performed using the Component Operability Checklist
(accept description of process, exact name of form not required)(1.0).

G« When some action has been initiated that would prevent the system from
performing its required function (0.5).

d. when the 55 has completed his review of the completed MWR (0.5).

REFERENCE
CNS Procedure 0.27, Rev 1, pg 2, 3, 7
294001A103 2.7/3.7

294001A103 W § 4 YA
QUESTION 8.0% (2.50)
a, List four (4) general examples of NONCOMFORMANCE conditions that
would require completion of a Noncomformance Report (apecific
examples not required). (2.0)
b. TRUE or FALSE. Any individual (NPPO personnel, contractors,

consultants, etc.) having knowledge of a non-conformance item is
responsible for ensuring that a NCR is generated. {0.5)
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8. _ADMINISTRATIVE PROCEQURES, CONDITIONS,_ AND_LIMITATIONS PAGE
ANSWER 8.05 (2.5%0)°
a. Egssential component or system malfunctions

b.

Failure to follow procedures or surveillances controlling the
maintenance or operation of essential components or systems.

Deficiencies in procedures or surveillances controlling the
maintenance or operation of essential components or systems which
could result in or has resulted in safety concerns.

Tech Spec violations

Situstions reportable to the NRC per various sections of the CFR.
Utilization of materials, parts., .  components which are lacking

documentation for or do not ec~nfrom to certification requirements.
(4 required at 0.5 each)

True (0.5)

REFERENCE

CNS Procedure 0.5.1, Rev 0, pg 1, 4
294001A103 2.7/3.7

294001A107 v [KA'S)

QUESTION

8.06 (3.00)

List the five “5) criteria that must be satisfied prior to restarting the
reactor following &« scram per Conduct of Operations Procedure 2.C.6,

""Reactor Post Trip Review and Restart Authorization Procedure."

34

(3.0)
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ANSWER 8,06 (3.00)

-~ The plant is in a safe condition.
-~ The cause of the scram is understood or it is attributed to a
spurious trip and is unlikely to reoccur.
~ Corrective action has been identified and appropriately implemented.
-~ The proper automatic operation of plant safety-related systems
has been observed,
<~ The Division Manager of Nuclear Operations approves the restart
of the plant,
{5 required at 0.6 each)

REFERENCE

Conduct of Operations Procedurs 2,0.6, Reactor Post Trip Review &and
Restart Authorization Procedure, Rev 3, pg 6-7

2010016001 3.7/3.7

2010016001 s s [KA'S)

QUESTION 8,07 (2.00)

Per the Technical Specifications Limiting Safety System Settings,

what are four (4) automatic protective actions designed tc prevent
exceeding the Reactor Coolant System pressure safety limits?

SETPOINTS NOT REQUIRED, (2.0)

ANSWER 8.07 (2.00)

Reactor vessel high pressure scram

Relief valve actuations

Safety valve actuations

Shutdown cooling valve isolation on high pressure
(0.5 each)

REFERENCE

CNS Technical Specification 1.2
CNS Technical Specification 2.2
2900026005 3.3/4.1

290002600% i CEKYS ]

| (exses CATEGORY 08 CONTINUED ON NEXT PAGE ®ewwx)

i e e e e s b e e T — N— - B e R — R ————— - E———
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E 8. _ADMINISTRATIVE PROCEQURES, CONDITIONS, AND _LIMITATIONS PAGE 36
|

| QUESTION 8.08 (3.50)

| 3, List five (5) devices/actions that would be considered temporary

j modifications per Conduct of Operations Procedure 2.0.7, Plant

| Temporary Modification Control. LRa%)

j Technica

b. wWwhat FOUR (4) persons,

1 Review for temporary modifications?

ANSWER 8.08 (3.50)
a. - Jjumpers
lifted leads

~ fuse removal
- blocked relay

- booted
- instal
- mechan
- instal

contacts

led breaker test blocks/actuater links
ical jumper

led/removed blank flanges

(S required at 0.5 each)

by titls, may perform the Safety Evalustion/

(1.02

b. The System Engineer (0.25) or on duty STA (D.25) in collaboration
with the System Enginser and the CRS (0.2%5) or another SRO (D0.25)
when the CRS is not on site.

REFERENCE

Control of Operations Procedure 2.0.7,

Control, Rev 4, pg 3, 6
294001A103 2.7/73.7

| 294001A103

A R R R R RRERRERR————

e (KA'S)

(esexs CATEGORY 08 CONTINUED ON NEXT PAGE sswws)

Plant Temporary Modifications
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8. ADMINISTRATIVE PROCEOQURES, CONDITIONS, AND LIMITATIONS PAGE 37
QUESTION 8.09 (2.00)
Indicate if the following statements are TRUE or FALSE per Procedure 10.26,
| “"Working Over or In Reactor Vessel Regusirements. " (2.0)
| a. Film badges and dosimeters are to be wern on the outside of the

protective clothing and securely taped.

b. Contact lenses ar-. permitted only i? the individual (s also wearing
sa®ety glasses (when working over the open RPV),

Cs Harnd held tocls used over or in the aspent fuel €*orage pool ARE NCT
required to be logged in through a contral point,

d. Hand held tcoi:s and equipment which are used in the reactor vessel ARE
required to be logg#ed {u through a control point,

ANSWER .09 (2.00)
a. False
b. False
-3 True
d. True

(0.5 each)

REFERENCE

Nuclear Performance Procedure 10,26, Working over or In Reactor Vessel
Requirements, Rev 0, pg 3, 4

2340006010 2.9/3.°%

2340006010 o [(KA'S)

QUESTION 8.10 (2.00)

During retueling operations individual resporsibilities are assigned
in Procedure 10,21, "Special Nuclear Materials (SNM) Contreol and
Accountalbiility.”

a. Who MUST direct the SNM handling operations f{nvelving SKM movement
BETWEEN Item Control Areas? (0.5)

-8 Who MAY direct the SNM handling operations involving SNM movement
WMITHIN Item Control Areas? (0.5)

e wito functions as the SNM Executor? ‘ (0.5)

d. Who functions as the SNM Checker? (N.%)

- PR —— S— R —— R R —— B — = - . e e
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ANSWER 8.10 (2.9C)
a. An individual holding an SRO license (0.5).
An individual holding an RO license {0G.S5).

o4 Control Room Kefueling Monitor or Contrel Room Operator
(accept either 0.5%)

d, Refueling Flosr Supervisor or SRO on the Refuel Floor
(accept either 0.9)

REFERENCE

Nuclear Performance Procedure 10,21, Special Nuclear Matecials Coentrol and
Accountability Instructions, Rev 1, pg 3

2340006001 3.4/3.8

2340006001 ey CER*SY
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NTD8R0127
February 18, 1988

.8, Nuclear Regulatorv Commissiou
Pyar. Pliza Drive

Suite 1000

Arlington, Texas 76011

Attention: Dave Craves

Subject: Comments - NRC Examination Administered February 16-19, 1988,

Dear Mr. Greaves:

Attached please find our comments on the questions and answers associated with
the subject examinations given on February 16, 1988, We believe that our
concerns and comments should be considered in the grading of the written exams
administered and, in some cases, serve as a basis for refining several of the

examination questions and answers.

Please contact us if you would like to pursue our comments further or if
additional clarification is desired.

Sincerely,

» G. Kincl
Manager -~ Nuclear

LGK/sjt/LETS27
Attachment

ce: G, A, Trevors w/attachment
G. R, Horn w/attachment . \
J. W, Dutton w/attachment\N’™> - “'!"
K. C. Walden w/attachment
R. Brungardt w/o attachment
G, H., Reece w/o attachment
K. K. Finn w/o0 attachment
TS File




QUESTION 1,05 (2.00)

Why does ccre thermal power decrease at a much slower rate than indicated
neutron power (2 reasons required) following a scram from high power
operation? (2.0)

ANSWER 1.05 (2.,00)

Thermal power drops at a slower rate due to decay heat (1.0) and the time
delay in getting the previously generated heat out of the fuel pellet

into the coolant, (1.0)
REF
CNS Reactor Theory, Pg. 7-22
292008K125 2.8/2.9
292008K130 3.2/3.5
292008K125 292008K130 +es(KA'S)
1.05 COMMENT
The residual heat of components in the vessel will also reduce the rate
of thermal power decrease.
RECOMMENDATION
Also accept residual heat of components,
REF

NPR Student Text Pg. 14




QUESTION 2.01 (2.00)

In the Reactor Core Isolation Cooling (RCIC) system:

a. What function does the RCIC lube oil cooler water perform after
leaving the cooler? (1,0)

b. How would failure of the baroretric condenser affect operation of
the RCIC system? (One effect required) (1.0)

e, How is the turbine exhaust line protected from overpressure during
system operation? Two required. (1.0)

ANSWER 2.01 (3.0)

a, 1t is used as the condensing medium for the barometric condenser.
(1.0)

b, System “‘solation (1.0) due to high area temperature

&, Rupture diaphragms which exhaust to RCIC room (0.5)
Turbine trip on high exhaust pressure {0.5)

REF

RCIC Pg. 6, 7, 21

217000K404 3,0/3.1

217000K405 3.2/3.5

217000K405 217000K404 ..+ (KA'S)

2.01.% COMMENT
An airborne problem would occur., The student text states the purpose of
the barometric condenser is "to prevent any leakage of the radicactive
steam into the environment.'" The purpose does not include preventiug
high temperatures in the area.

RECOMMENDATION

Accept airborne problem as an answer for part b,

REF

Reactor Core Isolation Cooling Studenc Text Pg. 7.




o

QUESTION 2.02 (1.00)

How is SLC system flow capability verified without opening an injection
path to the reactor vessel? (1.0)

ANSWER 2,02 (1.00)

Starting the pumps locally does not fire the squib valves (0.5) and the
flow is to the test tank (0.5).

REF
SLC-14
211000K408 &4,2%/4, 2%
211000K408 .o (KA'S)
2,02 COMMENT
The surveillance starts the pumps locally and goes from test tank to test
tank,
RECOMMENDATION:
Also accept perform the appropriate surveillance.
REF

Procedure 6,3.8.1




QUESTION 2.03 (3.00)

Answer the followinz with regard to the RHR system and its various modes
of operation:

a. Match the following actions, events, or interlocks in Column A with
the pressure in Column B that initiates or allows that item. (2.0)

Column A “olumn B
g Shutdown cooling isolates 50 psig
24 Allows manual operation of the 75 ps'g
LPCI injection valve 100 psig

2. Automatically opens the LPCI 135 psig
injection valve 277 peig

4, Input to ADS 400 psig
432 psig

450 psig

b, What is the most limiting failure of a single component in the RHR
system witnh regard to core protection? (1.0)

ANSWER 2,03 (3.00)

75 peig

450 psig
450 psig
100 psig

LW PO =

(0.5 each)
b, LPCI injection valve failed shut (1.0)
REF
RHR=24, 37
205000K402 3.7/3.8
203000K106 3,9/3.9
203000K402 3.3/3.3

203000A211 3.4/3.6
205000K402 203000K402 203000K106 203000A211 oo (KA'S)

2.03.4 COMMENT

The setpoint for the input to ADS is required to be set > 100 psig and
< 165 psig. Therefore either 100 psig or 135 psig is an “acceptable
answer,

RECOMMENDATION

Accept either 100 psig or 135 psig or hoth for number 4 in column A,




QUESTION 2,03 (3.00) (CONTINUED)
REF

Technical Specification Table 3.2.B
NPR Student Text Pg. 14

2,03.b COMMENT

The injection valve is a normally shut valve tharefore if it fezils it
will be in the shut position.

RECOMMENDATION

Do not require "shut" for full credit.

Introduction to CSCS Student Text Pg. 11,




' QUESTION 2.09 (4.00)

a. List ten (10) of the valve operations that automatically occur on a
turbine trip signal, Assume the plant is operating at power when
the turbine trip occurs. (2.0)

b. What are four (4) of the five (5) protective devices that operate
independently on the main turbine to prevent damage to the unit if

the turbine was not tcken out of service immediately? (2.0)
ANSWER 2,09 (4.00)

a. X, turbine main stcp valves close
2. control valves close
3. reheat stop valves close
4, intercept valves close
3 bypass valves open
6. feed system startup flow control isolation valves oven
g feed pump discharge valves close
8. extraction steam non-return valves close
9, extraction steam dump valves open
10, feed pump low pressure steam supply valves close
11, main turbine governor valve drain valves open
12, MSL drain valves shift from A5/B5 heaters to the main condenser
(10 required at 0.2 each)

b. 1. overspeed trip mechanism
2 low vacuum trip
3. low bearing pressure trip
4. thrust bearing trip
- A solenoid trip
(0.5 each)

REF

MN TURB=16, 17

245000A201 3.7/3.9

2450006007 3.5/3.6

2450006007 2450004201 «es (KA'S)

2,09.a COMMENT

The extraction steam non-return valves trip and act as check valves on a
turbine trip vice close.

RECOMMENDATION

Accept that the extraction steam non-return valves trip instead of
' extraction steam non-ret. 'n valves close.

REF

Fxtraction Steam and Meater Drains Student Text Pg. 14,
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QUESTTON 2,11 (2.00)

Match the following plant areas (a - h) with the type(s) of fire
protection system (1 - 4) that is (are) available in that area:

(2.0)

NOTE: MORE THAN ONE TYPE OF SYSTEM MAY APPLY TO EACH AREA

a. Reactor feed pump room g
b. Service wateyr pump room Z:
C» Diese]l generator day tank rooms :
d. Fire pump house - diesel fire pump 4.
room
e. Control building, cable spreading
room (918')

f. Turbine generator bearings 1, 2, 3

g. Main control room

ANSWER 2,11 (2,00)

REF

2.11

a. 1
b, 3
G 1
d. |
e. 1, 2
, & 2
e 4
- 3

(a at 0.25 each)

FP system description
2860006004 3.8/3.9
286000G004 «.o(KA'S)

COMMENT

Fire Water System
Carbor Dioxide System
Halon 1301 Syster

No Automatic System
Available

The answer to part ¢ should be 2 (Carbon Dioxide) vice 1 (Fire Water

Systen) .

RECOMMENDATION

REF

Accept 2 instead of | for parct c.

Fire Protection Student Text Pg. 15.



QUESTION 3.C1 (3.00)

a. STATFE whether the solenoids associated with the following valves are
NORMALLY Energized or Deenergized. NO SCRAM SIGNAL EXISTS. (1.0)

Back-up Scram Valves
i Scram Discharge Volume Vent and Drain Valves

b. Repositioning the Mode Switch from STARTUP/HOT STANDBY to RUN causes
certain reactor scram functions to be bypassed and others to be
effective., LIST the three (3) scram functions (or setpoints) which
are bypassed AND the three (3) scram functions (or setpoints) which
become effective when the Mode Switch is taken to RUN (2.0)

ANSWER 3,01 (3.00)

a. 1. Deenergized (0.5)
2 Energized (0.5)
b. Activated in RUN: - MSIV Closure (0.33)
- Companion IRM/APRM (0.33)
- APRM 118% HIGH Flux (0.33)
Bypassed in RUN: - IRM Inop (0.32)
- IRM Upscale (0.33)
- APRM 15% HICH Flux (0,33)
REF
CRDH=17, 19
EPS=14, 16-18
212000K108 3,0/3.1
212000K412 3.9/4.1
2120004216 4,0/4,1
212000A216 212000K108 212000K412 o (KA'S)

3.01 b COMMENT

The APRM High Flux setpoint should be a flow bias formula instead of
118%.

RECOMMENDATION
Accept the formula for the APRM flux,

REF

RPS Student Text Table 2




QUESTION 3,08 (1.50)

Assume both recirculation pumps are running at 80% speed. State how the
recirculation pumps' speed is affected by each of the conditions below.
Consider each case separately. (1.5)

a., The operator closes the B recirculation pump discharge valve to the
mid position.

b. Two reactor feed pumps are operating and a feedwater problem causes
RPV level to temporarily decrease to 20",

¢c. One of the two operating reactor feed pumps trips and the reactor
scrams on low level.

ANSWER 3,08 (1.50)

REF

3.08

a. (The B MC set trips and) the B recirc pump coasts to a stop (0.5)
b. No effect (0.5)

¢. Both pumps runback to 45% speed (0.5)

Recirculation System, Figure 14

202001A211 3.7/3.9

202001A212 3.6/3/8

202001A223 3.2/3.2

202001A211 2020014223 202001A212 ss+{KA'S)

COMMENT

On a scram and the subsequent generator trip, the recirculation pump on
the normal transformer will trip., Also feedwater will be reduced to
below 20% causing the running recirculation pump runback to 20%.

RECOMMENDATION

REF

"he answer as stated is correct initially for the conditions stated,
however i{f the candidate carried through with scenaric he wi ' give more
{nformation. We have just recently changed one of our exam bank
questions to reflect this also.

Procedure 2.1.5



QUESTION 4,09 (2.50)

A loss of all site AC power has occurred, Answer the following questions
concerning EOP 5.2.5.,1, Loss of All AC Power Station Blackout.

a. What reactor water level indication(s) are available in the control
room following this event? (1.0)

b, What reactor water level indication(s) are available outside the
control room following this event? (0.5)

e What are TWO (2) negative consequences or concerns regarding
excessive drywell temperatures during this event? (1.0)

ANSWER 4,09 (2.50)

a. The 3 GEMAC's and associated recorder on panel 9-5 (1.0)
¥ The Yarways may be monitored locally in the Reactor Ruilding
(0.5)
G - erroneous reactor water level indications (0.5)
- failvre of electrical components, i.e,, wiring,
solenvids, etc, (0.5)
REF
NS FOP 5.2.5.1, Loss of All Site AC Power Station Blackout, Rev 4, Pg. 3
S95003A202 4,2%/4.3%
29507 3K102 2,9/3.1
295028K102 2850034202 v (KA'S)
4,09 COMMENT
As stated in the abnormal "Ventilation System Failure - Loss of Coolers
in the Drywell" a concern with high drywell temperatures is unequal
expansion of the refueling bellows flange,
RECOMMENDATION
Also accept unequal expansion of the refueling bellows flange.
REF

Abnormal Procedure 2.4.8,4,2




QUESTION

REF

5.02 (2.50)

HOW will the Shutdown Margin (Reactivity Margin) just prior to a
refueling outage compare with the Shutdown Margin following the
refueling? WHY? Two (2) reasons required, (1.5)

At what point in cycle life is compliance with the Shutdown Margin
Technical Specification verified? (0.5)

What reactor conditions must be present for the verification to be
reasonably accurate? (0.5)

5.02 (2,50)

SDM prio* to the outage will be larger (0.5) due to fission product
poisoning (0,5) and fuel depletion. (0.5)

initial fuel loading or refueling (0.5)

cold, x%enon free (0.5)

LOTHM=TH=4,11=0, Shutdown Margin, Pg. 5
CNS Reactor Theory, Pg. 1=35 and 36

CNS Tech Spec 3.3.A Bases

K/A 292002 K1.14 2.6/2.9

292002K114 s (EA'S)

5.02 b

COMMENT

Fuel loading occurs at the beginning of the cycle.

RECOMMENDATION

Accept BOL




QUESTION 5.03 (3.00)

a, Does the magnitude of the initial level of source range counts
affect the critical rod position? WHY? (1.0)

b. The reactor is brought critical at 40 on IRM range 2 with the
shortest permissible stable positive period allowed by GOP 2,1.1,
"Co%d Startup." Heating power is determined to be 40 on range 8 of
IRM's,

A*ARSHOW ALL WORKA###

1. What {s the doubling time if the period remains constant?
(1.0)

y I How long will it take for power to reach the point of adding
heat if the period remains constant? (1,0)

ANSWER 5.03 (3.00)

a. No (0.5). The critical contrel rod position is a function of Keff
or reactivity of the reactor and is not a function of the source
count rate, (0.95)

b, s From GOP 2.1.1, shortest permissible stable period equals
50 sec. (0,5)
Thus doubling time equals 50/1.44 = 34,7 seconds (0.5)

2. 40% range 2 {s equal to 0,04% on range 8
P(0) = 0,04 P(¢) = 40 Period = 50 seconds
P(t) = P(0) e (t/period)
40 = 0,04 2°(t/50 sec)
Time = 345.4 seconds or 5 min, 45 sec. (1.0)
(NOTE: Crade method 1if period is different)

REF

LOTM=TH=4,15=1

CNS Reactor Theory, Chapter 3
292003K108 2.7/2.8

292008K104 3.3/3.4

292008K104 292003K108 «vo (KA'S)







QUESTION 5,06 (2.00)

For each of the pairs of conditions listed below, state WHICH condition
would have the GREATER differential rod worth and briefly, EXPLAIN WHY,

a. Reactor moderator temperature of 150 F or 500 F (1.0)

b, For a rod position 10 or position 40 of a core operating at 100X
power (assume BOL) (1.0)

ANSWER 5.06 (2.00)

REF

a. At 500 F (0.5) As moderator temperature increases, neutron leakage
out of the fuel bundles in increased, thus the contrul rod is
exposed to higher neutron flux and rod worth increases. (0.5)

b. At 40 (0.5) the core will be bottom peaked and the rod will be
traveling through an area of high flux, (0,5)

CNS Reactor Theory, pgs 5-27, 28
292005110 2,.8/3.3
292005K110 v (KA'S)

5.06.b COMMENT

Students could say position 10 if they consider the fact that all other
rods will probably be deep (00-16) which would reduce the worth of any
shallow rods (32-48) due to shadowing. One section of the Reactor " heory
text describes shallow rods as being shaping rods and deep rods as power
rods. I1f the students interpret the question to ask only about a single
rod at BOL when flux is bottom peaked, they could answver with position

40,

RECOMMENDATION

REF

Accept either position 10 or positien 40 {f they provide an appropriate
explanation,

Rx Theory Text Rev | CH 5 Page 22, 25



RS —

QUESTION

REF

a.

b.

C.

7.10 (2.50)
What is the purpose of the "Emergency Rod Movement Sheet"? (0.5)

List four (4) examples or conditions which may require the use of an
"Emergency Rod Movement Sheet", (1.0)

1f a power reduction from high power is required, what is the
preferred method? (0.5)

When using control rods to reduce power, which rods should be
selected, if possible? Answer with regard to the axial position of
the rods selected. (0.5)
7.10 (2.50)

To document non-scheduled, out-of-sequence rod movements (0.5)
- alleviate thermal limit problems

- power reduction due to transient

- recover from rod drift

-~ recover from single rod scram

(0.25 each)

reduce recirculation flow (0.5)

deep rods/more than 2/3 inserted into the core (0.5)

NPP 10,13, Rev 15, Pg, 2
2010036001 3.6/3.7
2010036001 «es (KA'S)

b

COMMENT

Procedure 10,13 gives examples of when "powsr reduction due to transient”
applies. The candidates may have given examples such as recirculation
pump trip, reduced feedwater heating, or excessive river debris clogging
intake screens.

RECOMMENDATION

REF

Also accept any of these individual events as transient answers.

Procedure 10.13, page 2

b |



QUESTION 8,01 (3.50)

a. List the four general conditions that would require the issuance of
a Special Work Permit (SWP)., Values NOT required. (1.0)

b, What is the NORMAL maximum length of time that a SWP will be in
effect? (0.5)

¢. What is the maximum extension that can be granted for a SWP?
(0.5)

d. TRUE or FALSE, Health Physics personnel are exempt from the SWP
{ssuance requirement during the performance of the radiation and
contamination surveys for SWP evaluation. (0.5)

e, Once a SWP is initiated and authorized, copies are kept at WHAT FOUR
(4) locations? (1.0)

ANSWER 8.01 (3.50)

a, = High area radiation
- High airborne contamination
- High surface contamination
« Industrial hazards
(0.25 each)

b. 1] month + 7 days (0.5)
Cs 7 days (0.5)
d. True (0.5)
e, - job site

- SWP board

- HP office

-~ 85 office (control room)

(0.25 each)

REF
HPP 9.1.1.4, Rev 16, Pg. 4, 6, 7
294001K103 3.3/3.8
294001K103 veo (KA'S)
8.01 e COMMENT
The SWP board is mounted in the laundry supply area on elevation 903.

RECOMMENDATION

Accept either SWP board or laundry supply area.



QUESTION 8.08 (3.50)

a. List five (5) devices/actions that would be considered temporary
modifications per Conduct of Operations Procedure 2.0.7, Plant
Temporary Modification Control, (2.9)

b. What FOUR (4) persons, by title, may perform the Safety
Evaluation/Technical Review for temporary modifications? (1.0)

ANSWER 8.08 (3.50)

a. = jumpers

lifted leads

fuse removal

blocked relay

booted contacts

installed breaker test blocks/actuvator links
- mechanical jumper

- installed/removed blank flanges

(5 required at 0.5 each)

b, The System Fngineer (0,25) or on duty STA (0,25) in collaboration
with the System Engineer and the CRS (0.25) or another SRO (0.2%)
when the CRS is not on site,

REF

Control of Operations Procedure 2.0.7, Plant Temporary Modj fications
Control, Rev 4, Pg. 3, 6

264001A103 2.7/3.7

294001A103 «os (RA'S)

8,08 COMMENT

Some candidates may provide specific devices that require PTMs instead of
listing the categories listed in the procedure., The PTM procedure also
lists a category of "other,"

RECOMMENDATION

Also accept specific items such as spool pieces as devices that require
PTMs .,

REF

Procedure 2,0.7, page b



. L B

QUESTION &.10 (2,00)

During refueling operations individual responsibilities are assigned in
Procedure 10,21, "Special Nuclear Materials (SNM) Contrel and
Accountabiliry."

a. Who MUST direct the SNM handling cperations involving SNM movement

BETWEEN Item Control Areas? (0.5)
b. Who MAY direct the SNM handling operations involving SNM movement
WITHIN Item Control Areas? (0.5)
¢, Who functions as the SNM Executor? (0.5)
d. Who functions as the SNM Checker? (0,5)

ANSWER 8.10 (2,00)

a. An individual holding an SRO license (0,5)
b. An individual holding an RO license (0.5)

e Contro! Room Refueling Monitor or Control Room Operator
(accept either 0.5)

d. Refueling Floor Supervisor or SRO on the Refuel Floor
(accept either 0.5)

REF
Nuclear Performance Procedure 10,21, Special Nuclear Materials Control
and Accountability Instructions, Rev 1, Pg. 3
2340006001 3.4/3.8
2340006001 v (RA'S)
8.10 COMMENT
Procedure 10,21 also states that the SNM checker can also be any
individual who did not function as SNM Executor.
RECOMMENDATION
Also accept any RO or SRO who did not function as the SNM Executor,
REF

Procedure 10,21, page 3

B e b



