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December 9 and 16, 1985. Twelve (12) Senior Reactor Operator candidates and
twenty (20) Reactor Operator candidates were examined. A1l RO candidates
passed the written and oral examinations; two (2) failed the simulator exam-
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REPORT DETAILS

TYPE OF EXAMS: Initial X Replacement Requalification
EXAM RESULTS:

| RO |  SRO l

| Pass/Fail | Pass/Fail|

| |

| | | |
|Written Exam | 20/0 | 7/3 |
| | i |
| | | |
|Oral Exam | 12/0 | 11/1 |
| N | |
I | | |
|Simulator Exam| 10/2 | 11/1 |
| | I |
| | | |
| Overall | 18/2 | 8/4 |
I | | |

=

Chief Examiners at Site: David Lange, NRC
Lynn Kolonauski, NRC

s Other Examiners:

Frank Crescenzo, NRC

Allen Howe, NRC

Brian Hajek, NRC Consultant
Gary Sly, PNL

William Cl1iff, PNL

Lee Miller, NRC




Summary of generic strengths or deficiencies noted on oral exams:

Most candidates were well aware of the differences between the simulator
and the plant.

A few of the simulator groups were deficient in communication skills and
procedure usage.

Summary of generic strengths or deficiencies noted from grading of
written exams:

No generic strengths or deficiencies were noted on the RO exam.

An overall weakness was noted in Section 5 of the SRO exam; more specific
weaknesses included an unfamiliarity with the Safety Parameter Display
System (SPDS) and procedural cautions for the Reactor Recirculation
System,

Comments on availability of, and candidate familiarization with plant
reference material in the control room:

Most candidates were adequately familiar with plant procedures but
several of the simulator groups used only a limited number of procedures.

The RO candidates were weak in locating specific piping and instrumen-
tation diagrams as requested by the examiners. The SRO candidates,
however, were very successful in locating and using the P&IDs.
Personnel Present at Exit Interview:

NRC Personnel

David Lange, BWR Chief Examiner, Region I

Allen Howe Reactor Engineer Examiner, Region I
Frank Crescerzo, Reacter Ergineer Cxaminer, Region I
Steven Hudson, Senior Resident Inspector

Lee Miller, Operator Licensing Branch, HDQ.

Facility Personn2]

Seifried, Nuclear Training Assistant Superintendent
. Jones, NMP 2 Operations Superintendent

. Weimer, Associate Generation Specialist, Nuclear

. Zollitsch, Nuclear Training Superintendent

Perkins, Nuclear Generation Superintendent
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Summary of NRC Comments made at exit interview:

The examiners noticed that plant accessibility requirements changed daily;
this example of inconsistent access control may be indicative of a plant
security problem.

Several problems caused delays during the written exam:

1.

Numerous incorrect and confusing Tech Spec action statements caused
approximately a one-half hour delay when answering and clarifying
two questions on Section 8 of the SRO exam.

The training material (mainly the NMP Lesson Plans and the Q/A Bank)
sent to the examiners for preparing the written exam contained many
inaccuracies. As a result, the questions prepared from this
material were confusing and required a great deal of clarification.
Many of the candidates even asked which answer we were looking for -
“"the one in the lesson plan or the one in the procedure?"

During the written exam review, the training department asked the
exam author to accept both the "right" and the "wrong" answer,
because the wrong answer was identified in the training material and
the candidates had been exposed to it. We feel accepting incorrect
answers for the sake of the training material is not justified and
contrary to the interest of safety.

The SRO candidates were told to use the TS handout to answer the
questions in Section 8 only. The examiners observed several can-
didates using the TS handout as a "memory jogger" while working in
the other exam sections. This resulted in wasted time while search-
ing through Tech Specs and not using the handout as directed.

The Learning Objectives identified in the lesson plans should be
revised to better represent the operating procedures and actual job
performance. Whenever possible, the written exam questions are
referenced to learning objectives. The NMP2 lesson plans, however,

c¢id not include an adequate amount of learning objectives suitable
for this use.

A number of errors were identified in the surveillance testing pro-

cedures used during the simulater exams; the NMP training department
was notified about the errurs.

The examiners thanked the NMP training department tor their cooper-
aticn during the exam period. The room provided for the examiners
next to the simulator was very useful and appreciated.



6. Summary of facility comments and commitments mace at exit interview:

The licensee agreed to send a copy of the Refueling On-the-Job train-
ing schedule for the operators to Region I.

7. Changes made to written exam during examination review:

The following attachment addresses the NRC resolutions of Niagara
Mohawk comments on the NMP 2 examinations given on December 10, 1985.

1. Written Examination and Answer Key (RO)
2. Written Examination and Answer Key (SRO)
3. NRC Resolution of Niagara Mohawk Comments
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U. S. NUCLEAR REGULATCRY COMMISSION
REA_TOR OPERATOR LICENSE EXAMINATION

FACILITY NINE MILE POINT 2
REACTOR TYPE BWR-CES

DATE ADMINISTERED _85/712/10

EXAMINER G .A.  SLY

APPLICANT LlisTéx xey
INSTR 10 TO AP
Use separate paper for the answe:s Write answers on one side only.
Staple question sheet on top of the answer sheets. Points for each

question are indicated in parentheses after the question The passing
grade requires at least 70% in each category and a final grade of at
least B80%. Examination papers will be picked up six (§) hours after
the examination starts.

% OF
CATEGORY % OF APPLICANT'S CATEGORY
VALUE TOTAL SCORE VALUE CATEGORY
_25.00 25_00 1 PRINCIPLES OF NUCLEAR POWER
PLANT OPERATION, THERMODYNAMICS,
HEAT TRANSFER AND FLUID FLOW
25.00 25 .00 2 PLANT DESICN INCLUDING SAFETY
AND EMERGENCY SYSTEMS
25 .00 25 00 3. INSTRUMENTS AND CONTROLS
25 }gAgg q PROCEDURES - NORMAL, ABNORMAL,
EMERGENCY AND RADIOLOGICAL
CONTROL
100 00  100.00 TOTALS
FINAL GRADE %

All work done on this examination is my own I have neither
given nor received aid.

APPLICANT'S SIGNATURE



wi. PRINCIPLES OF NUCLEAR POVER PLANT OPERATION. PAGE 2

QUESTION 1.01 (2 .00)

The reactor is operating at 75% power . Recirculation flow is
subsequently increased to provide 100% power Briefly EXPLAIN
the reactivity transient caused by the flow/power increase
with emphasis on the following: {Your answer should include
the initial effect, what happens during the power change, and
the final steady state.)

a. core void content (1.0)
b. core reactivity (1.0
QUESTION 1.02 (1.00)

Concerning control rod worths during a reactor startup from
100% PEAK XENON versus a startup under YENON-FREE conditions,
WHICH statement is correct? (1.90)

a. PERIPHERAL control rod worth will be LOWER during the
PEAK XENON startup than during the XENON-FREE startup.

b. CENTRAL control rod worth will be HIGHER during the PEAK
XENON startup than during the XENON-FREE startup

¢. BOTH control rod worths will be the SAME regardless of
core Xenon conditions.

d. PERIPHERAL control rod worth will be higher during tte
PEAK XENON startup than during the XENON-FREE startup.

(w2xwx CATEGORY 01 CONTINUED ON NEXT PAGE RARNRR)




L_nmmnuLuumn_zmn_ummum PAGE 3

QUESTION 1 .03 (1.50)
The Reacter has been scrammed following 100 days of full-power
operation. STATE whether the following statements concerning

fission poisons are TRUE or FALSE.

”W; > s A 25% power reduction from 100% power would have a LARGER
W Xenon peak than a 25% powei reduction from S0% power (0.%5)

b The Equilibrium Concentration of Samarium I8 DEPENDENT on

flux level (i . e., stable 100% power or stable S0% power) €(0.9%)
s g e. Upon restarting the reactor following a é-month oui:ge,
“¥k the Samarium Concentration will DECREASE to its 100% full
[V power concentration. (0.5)
QUESTION 1 .04 (1.50)

During a routine startup, control rods are withdrawn, adding a
specific amount of reactivity. Consider two (2) cases: 1)
that the reactor was slightly subcritical (Keff = 0.99%), and
Z2) that the reactor was greatly subcritical (Keff = 0.95)
CHOOSE the word or words that best complete the senternce

a. The change in the count rate in the slightly subecritical
reactor would be (GCREATER THAN, LESS THAN, EQUAL TO) the
change in the count rate of the greatly subcritical reac-
tor. (0.5)
-_ﬁ/',./’y:_— .
b. The rise in the count rate in the slightly subecritical
reactor would be (FASTER THAN, SLOWER THAN, THE SAME AS)

the rise in count rate of the greatly subcritical reacter. (0.5)
e The time required tec reach the oquilibrIUl;count rate in
) the slightly subcriticsl reactor would be (SHORTER, LONGER,
/13{Ef THE SAME AS) in the greatly subcritical t-actor./agu b7 (0.5)
/ i’ FX

(w*x=% CATEGORY 01 CONTINUED ON NEXT PAGE ###nx)



‘w1, PRINCIPLES OF NUCLEAR POWER PLANT OPERATION. PAGE 4

QUESTION i 05 (2.50)

Nine Mile Pt -2 Reactor has just experienced a LOCA. An operator
wishes to use nuclear instrumentation to determine water leve!

within the core. Your answer should inmcl!ude WHAT nuclear
instrumentation would be used, HOW you would use this nuclear
instyumentation, WHAT indications you would see and WHY? €2.9%)

QUESTION 1.04 (2.50)

During your shift an SRV inadvertent!y opens from 100% power
1000 psia. By using the Mollier Diagram or Steam Tables,

a WHAT is the tailpipe temperature 4ssuming atmospheric
pressure in the suppression pool? (0.5)
b If the suppression poel pressure were to increase, WHAT
would the tailpipe temperature do (INCREASE, DECREASE, or
ETAY THE SAME)? (0. 5)
e ft the reactor is then depressurised, WILL the tailpipe
\

temperature initially (INCREASE, DECREASE, or STAY THE SAME)? (0 3y

J/ g g

.{\ (/ d At WHAT pressure would the tailpipe temperature be at its

1 ) maximum vialue and WHAT temperature is it? (0. S)
e

£.
At WHAT étcssuro weuld the tailpipe temperature be at its
minimum value? INCLUDE value and assume a saturated
system (0.5)

QUESTION 1 .07 (2.50)

STATE, for the following conditions, whether pump ampere would
INCREASE, DECREASE, or REMAIN THF SAME

a the pump suction valve is slowly throttled closed (0 5)
b increase in inlet subcooling (0 5)
c slow closure in the discharge valve of the pump (0 S
d rotor lock-up «0.5)

e. rotor failure (f"f‘las (0. 5)

(mxwx CATEGORY 01 CONTINUED ON NEXT PAGE RRRAN)




QUESTION 1.08 (1.50)

Increasing recirculation pump speed will cause WHAT change
(INCREASE, DECREASE, or REMAIN THE SAME) in each of the
following parameters?

a. actual bundle power

b critical power é?())‘ ,ka’/:‘:-(k'/ﬂg':.)‘n)

c critical power ratio

QUESTION 1.09 (2.00)

A "central" and “"peripheral"” bundle have been inadvertently
placed in each others' location. WILL the misplaced bundles
power and flow be ¢HIGCHER THAN, LESS THAN, or THE SAME AS) the
same type of bundle in the same area of the core?

E Central bundle in pPeripheral location:

Peripheral bundle in central location:

<ﬂﬁ”"<’/> foxed

(#amws CATEGORY 01 CONTINUED ON NEXT PAGE Rugen)
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THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1 .10 (2.00)

MATCH the most correct "parameter” listaed below to the corres-
ponding “"fuel integrity ttem".

Parameter

LHGR

Bulk boiling

Total peaking factor (TPF)

Onset of transition boilimg (OTB)
Critical quality

CFR

APLHCR

Boiling length

W NS oa W N e

Fuel Integrity Item
a Specified to protect against boiling transition.

b Specified to limit plastic strain and deformation of clad-
ding to less tham 1%

g, Specified to limit paak fuei cladding temperature during
a8 LOCA to less than 2200 deg F.

d Specified as the point/time when the liquid €1lm along
the rod's surface is evaporated and cladding temperature
starts to rise rapidly

QUESTION 1 .11 {2.006)

COMPLETE the tollowing: (Blanks A through D MAY have more
than one word)

¥Ye-135 has two (Z) methods of production. About 95% of the Xe
is produced by o and the remaining 5% of ¥Ye 1%
produced by AB)___ Xe also has two (2) removal
methods;, at high power levels _ (C) v is thoe major
temoval method, at low power levels (P)______.__ becomes the
predominant removal methad.

QUESTION 1 12 <1 .02)

Explain HOW and WHY excess reactivity varies with core age.

(®r®xx% CATEGORY 01 CONTINUED ON NEXT PAGE #weww)
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1. _PRINCIPLES OF NUCLEAR FOWER PLANT OPERATION, PAGE 7

QUESTION 1 .13 (3. 00)

You are currently operating at 100% power RBOL when you lobse
partial feedwater heating.

ST

a. If the same situwation were to cccur at EOL, WHAT would be the
torresponding reactivity changes (MORE NEGATIVE, LESS NFGATIVE.

.

NG CHANGE) to each of the stgow® cosfficients (i ., dalta (T)-
- mod, delta (% voids), delta (T))? $1.8)
"%y
b If the STA tells you that feedwater temperature decreased by

10 deg F, voids decreased by 2%, and reactivity retuins te

t€ro, WHAT would be the corresponding temperature change te

the foe! temperature? (Assume no¢ rod movement, recirculation

flow changes ) £1.8%

(*wxxx ENC OF CATECORY 01 saman)



PAGE 8
QUESTION 2.01 (2.50)
Coencetning tha Standby Cas Treatment System:
a. ARRANGE the following components in flowpath order from
the reactor. (1.9
f. far
2 demister
3 electric heater
q flow 2)Jement (train)
S radiation element
b. STATE whethsr the fcllowing signals would (INJTIATE, ISOLATE
or NOT CHANGE) the SOCT system. $1.8)
1 The receipt of a Kkigh temperature alarm in Train "A"
Assume Train “A” runuing amd Train “B" had besen manually
stopped. (Answer for each train.)
2. High radiation alarm at the front face of the tuibine
3 High radiation alarm in the HPCS pvmp rocm.
4 Water level equa! to 105 inches
$ Drywell pressure equal to 1 85 psig
QUESTION 2 012 (2.50)
a.  WHAT are the differences in modes of operation for the
RHS Loops A and B? (0.5
b. WHAT is the reascn for the inteilock between the (1.0)
1. shutdown coeoling suction valve and the test return
valve?
| pressure control valve byvpass valve (MOV-23A) and Rw
pressure?
c If a LPCI auto initiation funcstion (high drywell) was

overridden to realign the system in shutdown cooling mode
and another LPCI signal (triple low leve!) was to come

in,

WOULD the RHS Loop realign from the shutdown cooling

wode to the LPCI mode? EXPLAIN.

(%*®ax* CATECORY 02 CONTINUED ON NEXT PAGE #xxan)

(1.0)



.. PLANT DESIGN INCLUDING SAFETY AND EMSRGENCY SYSTEMS PAGF ¥

OQUESTION 2.03 (2.50C)

a. The LPCS system design has features to protect piping from
overpressure. To manually open the LPCS inboard and cut-
board isolation valves, the correct sequence isg. B
{CHOOSE one). (Assume C3 pumps ate OFF initially and boih
valves are clesed ) (1.0)
(]1 ] 'j./.
. wvalve differentiaul pressure ¢ 90 psig , sutboaid opens 0\5 V-
then inboard cpens

3. valve diffeitentiai pressure ¢ 700 psig. inkbcard opens
then outbovard cpens

3. valve differenti1ali pressaie > 700 psig, outbcacd cpens
then inboard opens

3. valve differential pressure ) 700 psig, :inboard ope&ns
then cutpeara opéns o
L. DTSCRIBE the cpersation of -he core SPray sparger breik
detection system. INCLUDE in your answer WHEZRE prassure
is physicaliy setnugsd, and WHAT delta pressures are sensed.
€. $)

QUESTION % .04 (1 o0t

The Reactor Recirculation Pump seal cartridge assemblies consiat

et twa (2) gets of spaling surtaces and breakdown bnshing assem-

blies. Failure ot the No. 2 seal assembly at rated gonaitions

weuld result in. .. (CHOOSE one ) (1.0)

a an increxse in No 2 s2al cavity pressure fYonw
approximately 500 osig to cpprorimately 1000 ®sig

b 8 decreases in N> . seal cavity pressure {Eon approszimately
S00 psi1g te approximately 0 psig

€. an increase in Ne ! seal cavity piessure from
approximately 500 peig to approximately 1000 psig

d 4 decrease in No. 1| seal cavity pressure f{trom approximately
S00 peig to appreximately 0 psig

‘#PRRs CATEGORY 02 CONTINUED ON NEXT PAGE twxann)




QUESTION

There are two (2)

2.0% (2.00) ’

immediately upstream and dowanstrean of ths RCIC primary
containment line penetration STATE the two (2 purposes ot
these Check Valve.

GQUESTION

2.06 {2.00»

ANSWER TRUE o1 FALSE for the tolinswing:

a.

\@b.

QUESTION

D- ;dt’,.
The CRD Water Header pressuie is normally maintained et
260 psig above reactor pressure.

The standby CRD pump auto starts when ths running pump 1

lieck Valves locaten 1n the discharge line

PACE

ie

(2.05%

trips. JF 0’9“’/"'7 ;0'-‘4«-/ /"/" w it/ a/‘* Rl frmf  gu R C"dré :; <0

CRDM Accumulators are charged with aiv from the service
and instrument air system.

Speed Control of the CROM is accomplished by thrott]igg
valves in the hydraulic control units.

* »

4</)’('¥’)* /rﬁ:aﬁ;, #4’9,£/ﬁ v 2

2.07 (2.50)

STATE the following operating temperatures for the Reactor
Water Cleanup System:

b.

RWCU pump suction temperature
NRHX outlet temperature
Filter-demineralizer high temperature alarm

Filter-demineralizer inlet system isolation temperature

Return to feedwater temperature.

(#%aax CATEGORY 02 CONTINUED ON NEXT PAGE #weawnj

0.

(o

(4

0.

Q.

{0

(0

.3)

. 3)

$)

$)

5)

$)



QUESTION 2 .08 (2.50)

FACE 11

a. WHAT conditions will cause the Liv. I11 (CSH) diesel generator

to shutdown duritng « LOCA coendition? (3 required)

b. Besides the Tuel o0il eterage and transfar system, WHAT are

the other tive (5) auxjliary systems necessary for reliable

and sate éperation?

QUESTION 2 09 (1.%0)

Concerning combusiible gas production following 2 Loss of
Cooling R2eccident (LOCA) :

£y STATE two (2, sources of hydrogen production
B. STATE the sifigle source of oxygen production.
QUESTION 2 10 <2.08)

LIST the ‘ou* (4! signals which wiil Tause an autgmatic
Recirculation pulip downs.uif! from fast to slow speed

£,

QUESTICN 2 11 <2.00)

Concerning the four (4) vacuum relief lines between the
drywell and the suppression chamber .

é. In WHICH direction is thée flow designed to go?

b WHAT conditionis) do the vicuum relief lines limit
“crotect against?

or

AUESTION 2 12 (2 .00C)

Li8ST the four (4q), non-electrical, trips associated with a
reactor fead pump

(®aawx END OF CATEGORY 02 trawss)
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QUESTION 3 .01 (3.00)

WHAT are the four (4) anticipatory scrams, HOW is each sensed,
and HOW is each one bypassed?

QUESTION 3 .02 (2 .00)

The reactor is at 100% power with the generator synced to the
grid Electrohydraulic Control (EHC) load set is 105% By
using the attached EHC diagram, EXPLAIN WHAT would happen (con-
trol valve, bypass valve) in the following circumstances

load limit potentiometer reduced to 95%
Maximum combined flow limit potentiometer reduced to 95%

X MTR
"A" pressure regulatory (setpotmt) fails low

failure of two (2) bypass valves full open

QUESTION 3.03 00)

ANSWER the following questions based upecn
below

The RRCS is fully operationa! The RRCS receives a reactor
water low level &105 inches) signal
of an RRCS channel and remains in for 120
100 seconds from the initial reactor water low
before the APRM level 1s downscale

in both complementary logics
seconds It takes
level signal

WHICH of the four (4) logics integrated into RRCS are
actuated at T = 0O gseconds?

WHICH logics are actiated at T = 25 seconds?
WHICH logics are actuated at T = 98 seconds?

HOW LONGC from T = 0O seconds 1is befoxre the RRCS can be
reset?

(¥*xx* CATEGCORY 03 CONTINUED ON NEXT PAGE #*nnnn)

the situation described
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CATEGCORY 03 CONTINUED

ON NEXT PAGE maxax)

" 3. INSTRUMENTS AND CONTROLS PAGE 13
QUESTION 3.04 (2.50)
An automatic RCIC initiation has occurred. Subsequently, RCIC
injection was automatically terminated due to high reactor
water level.
a. WHAT component in the RCIC system functioned to terminate
the injection? (0.5)
b. Assuming no operator action, HOW will RCIC respond to a
subsequent decreasing water level? (below high water
isolation setpoint) (0.95)
[ If an RCIC "Turbine Test"” had been in progress when the
initial automatic initiation signal had been received, 3
HOW wo:ld the system have responded? (0.5)
d It, following the initiation, the RCIC turbine had tripped
on overspeed, COULD it be reset from the Control Room? (0.5)
e. If the RCIC system were lined-up in standby, WHAT would
be the furctional result of depressing and releasing the ol
manual isolation button? (032
QUESTION 3.05 £2.00)
For each of the following situations, STATE whether the ADS
valves will OPEN, CLOSE, or REMAIN IN THE SAME position.
Initial Condition Action/Event
a. ADS logic initiated with all Turn off all operating
ADS valves open ECCS pumps. (0.5)
b. All ADS logic signals initiated »; Push Channel A High DW - 24—
105 sec. timer timing out ‘'« ¥ PRESS SEAL-IN, push
6 button then timer times
out. (0.5)
e. ADS valves closed on<B—Mairr Failure of the N2 supply
Steami+ne; All initiation system downstream of
signals are in, 105 timer storage tank (TK4)
Just timed out $0.3)
d SRV keylock cortrol switeh All initiation signal
(PNL601) for ADS valve in come in and timer times
off position out . (0.5)



QUESTION

3.06 (3.00)

EXPLAIN WHAT affect the following failures would have on reactor

level . WHY? (Assume 3-element control and Channel A control-

ling.)

a. 'C' steam line flow signal fails low.

b. Channel 'A' reactor level detector signal fails low.

¢. Lose of RFP lube oil to the 'A' pump servo motor /‘LA(}}A

d. Inadvertent activation of the selpoint setdown circuitry.
QUESTION 3.07 (1.00)

Concerning the four (4) rod display:

QUESTION

A control rod is selected for motion and a double X (XX)
appears in the rod position window of the four (4) display
panel WHAT does this mean?

WHAT if a rod were selected and a position window on the

four (4) rod display panel, NOT corresponding to the selected
selacted rod, indicated blank?

3.08 (3.00)

Concerning the Intermedia‘e Range Monitors (IRM):

If an IRM is reading 7 on Range 9 and the operator down-
ranges to range 7, WHAT will the channel reading be?

WHAT would be the corresponding APRM power level and WHAT
trips, if any, will occur?

B:iefly DESCRIBE HOW the IRM system discriminates for gamma

signals Include in your answer the difference between this
method and that used for the SRMs

(*x*x% CATEGORY 03 CONTINUED ON NEXT PAGE #*anms)
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. 3. INSTRUMENTS AND CONTROLS PAGE 15

QUESTION

The
set

a

QUESTION

3.09 (3.00)

Instrument and Service Air systems receive air from a common
of three (3) air compressors.

The control switches must be in the auto after stop (green

flag) position during normal operations. If the standby
compressor started, WHAT would be the consequences of
matching the flag to the running status? (0.5)

If the air header pressure continued to drop after the
standby compressor started, and the Service Air System
isolated, WHAT action is required to restore Service Air? (0.5)

If Instrument Air were to be completely lost, in WHAT

position would each of the following valves fail? (2.0)
2. scram inlet valves
2 reactor water cleanup filter/demin inlet and outlet
valves
- cvoling tower level control valve
q. condenser 4-inch make-up valve (LV-103, Normal make-up)
3.10 (2.00)

WHAT five (5) conditions will cause the Loop Flow Controllers o

automatically transfer from Automatic to Manual, when operating
in Master Manual control? (2.0)

(max%* CATECORY 03 CONTINUED ON NEXT PAGE sannsn)



. 3. INSTRUMENTS AND CONTROLS ' PAGE 164

QUESTION 3 .11 (1.50)

Civen the following data for APRM Channel C-

LPRM Level: A B c D
Number of LPRMs assigned: 6 S S 5
Number of LPRMs bypassed: 3 9 0 0
a. If APRM Channel C selector switch on the local (back)
panel was placed to the COUNT position, WHAT would be the
expected meter reading? (SHOW calculations.) (0.5)

b. Based on the above data, is APRM Channel C operable: ANSWER
YES or NO and EXPLAIN WHY. (1.0)

(axxxx END OF CATEGORY 03 ##nnwn)



" 4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 17
RADIOLOGICAL CONTROL

QUESTION 4.01 (2.50)

During a plant startup and heatup, several actions must be taken
as a function of RPV pressure For EACH of the following actions,
GIVE the approximate pressures by which, or above which, the
action must be taken according to N2-I0OP-101A, Plant Startup.

a. The ADS must be verified operable prior to reactor pressure
exceeding (0.5%5)
b. Condenser vacuum must be established prior to opening a

bypass valve with the vacuum being maintained by the SJAEs.

The EHC will open a bypass valve at approximately (0.5)
. Start a motor driven feedpump when reactor pressure reaches

about : (0.5)
d. Transfer the Mode switch to Run after (among verification of

other parameters) the steamline pressure has been verified

to be greater than . (0.95)
e. RCIC must be determined operable prior to exceeding a reactor

pressure of (0.5)

QUESTION 4 .02 (3.00)

ANSWER the following questions concerning the main generator and
load changes. USE the attached Power Factor Chart.
a WHAT would be the operating load (MWe, KVA) limit with a

lagging power factor 0 9 and H2 pressure at 30 psig? (9.%)

b You are operating at a 0 95 lagging power factor with 75 psig
H2Z and the load dispatcher orders you to drop your power factor
to a 0.9 lagging power factor but maintain'nall-un MWe output.
In general, HOW would you change your operating condition?
Include in your answer initial conditions (MWe,KVA), a brief

discussion of the power change, and the final conditions (MWe,
KVA) (2.%3)

(#*aax CATEGORY 04 CONTINUED ON NEXT PAGE #anns)



QUESTION 4 .03 (3.00)
According to the start-up procedure:

a. HOW is the SRM/IRM 1/2 decade overlap supposed to be
verified?

b. If reactor power is 13% and the mode switch is in start-
up, SHOULD the reactor have scrammed? WHY?

e. HOW is the reactor determined critical (3 conditions)?

QUESTION 4 .04 (1.00)

During the “steam condensing mode"” of RHS, EXPLAIN HOW reactor
cooldown rate is controlled.

QUESTION 4 .05 (1.00)

WHAT reactor conditions and characteristics [four (4) required]
influence the point of criticality and the rate at which it is
approached during a reactor startup?

QUESTION 4 .06 (1.50)

A precaution in OP-92, Neutron Monitoring, states that "BWR
cores typically operate with neutron tlux noise. Care should
be taken when operating in this area."

a. WHAT problem can this "noise" create?

b. In WHAT specific operating condition is this applicable?

8 WHAT actions are required if this condition exists?

(¥*wx* CATEGORY 04 CONTINUED ON NEXT PAGE #nans)

PAGE 18
(1.0)
(0.5)
(1.93)
(1.0)
(1.0)
(0.5)
(0.5)
(0 5)



QUESTION

For

QUESTION

9. 07 (2.00)
the CRD System:

PROVIDE the four (4) indications of a sucessful coupling
check.

WHAT immediate operator actions are required on loss of
all CRD flow?

q9.08 (2.00)

PAGE 19
(1.0)
(1.0)

ANSWER TRUE or FALSE to the tollowing questions on the Rod Worth
Minimizer (RWM) System.

If an insert block is present, then three (3) control

rod insert errors HAVE occurred and ALL three (3) rods
are positioned two (2) even notches past their pull sheet
minimum limits.

When changing Rx power into the RWM operable range, the
Rod Group Window WILL display the highest group which has
less than three (3) insert errors and at least one (1) rod
withdrawn past its minimum limit.

The select error lamp WILL illuminate whenever the selected
rod i1s not responsible for the current rod block.

If Rx power is changed such that the RWM system becomes
operational with greater than the marimum amount of insert
and withdrawal errors present, NO NORMAL rod movement is
possible, unless the grouip contains a control rod causing
an insert/withdrawal error

(*wxx» CATEGORY 04 CONTINUED ON NEXT PAGE *xann)

(0.9%)

(0.5)

(0.5)

te.8)



PAGE 20
RADIOLOCICAL CONTROL
QUESTION 4 .09 (3.00)
ANSWER the following questions concerning radiation and
radiological control: For a 20-year-old employee with an
accumulated occupational dose of B rem.
a. WHAT would be the employees maximun federal limit for
the quarter? (1.0)
b COULD this employee be eligible for a life saving action
and not violate any federal limits. EXPLAIN (1.0)
[ If the above individual were assigned to assist in the
charging of the CRD accumulator (predicted to take 3-hrs)
WOULD he/she violate any administrative limits? Radiation
Protection stated that a 2% mrem/hr dose exists in the area.
(Answer YES or NO, and PROVIDE limit.) (1.0)
QUESTION 4.10 (2.50)
According to Procedure N2-EOP-RL,
a WHAT precautions must be taken PRIOR TO placing an ECCS
system in manual? £y . %)
b WHAT precautions must be taken WHILE an ECCS system is
in manual? (1.0)
QUESTION 4.11 (2.50)
You have been operating at 60% power when one (1) recirculation
loop trips You have been requested to restart the idle loop
R According to the Recirculation Procedure, WHAT are the
thermal limits that apply to the restart of an idle loop? (1.3)
b If the idle loop cannot be restarted, COULD you continue

to operate with only one (1) recirculation loop for an

extended period of time, (i.e |, greater than 8 hours)?
EXPLAIN

(#wwws CATEGORY 04 CONTINUED ON NEXT PAGE ARARR)

(1.0)



s PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PACE 21
RADIOLOGICAL CONTROL

QUESTION 4.12 (1.00)

LIST the Entry Conditions for Reactor Pressure Vessel (RPV)
(1.0)

Water Level Control.

(axxan END OF CATEGORY 04 rnnnR)
(axaxaxnaearxs END OF EXAMINATION AARRARRRRRARRRR)
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(density)l(velocity)llarea\l - (density)z(velocity)z(area)z

-—------------------------------------------—---—-—----------------------.

KE = m?  PE = mgh PE|*KE +P\V) = PEp+KE,+PoV,  where V = specific
volume
P = Pressure

Q = ficy(To,e-Tip) Q= VA (Tye-Teem) Q = m(hy-hy)
P =p_ 10(SURI(t) p=p et/ SUR = 26.06 T= (B-p)t
0 ‘ —T— __pL
-—----—------:.* --------------------------------------------------------
delta K = (Keff—l) CRl(l-Keffl) = CRz(l-Keffz) CR = S/“-Keff)
M= (1-Kggp) SOM = (1-Kggg) x 100%
(I'Reffz) Keff
decay constant = 1n (2) = (.693 A = Aoe-(decay constant)x(t)
tis2 Y72
Water Parameters Miscellaneous Conversions
1 gallon = 8.345 1ps L Curie = 3.7 x 1010 gpg
1 gallon = 3.78 liters 1 kg = 2.21 1bs
1 ft3 = 7.48 gallons 1 hp = 2,54 x 103 Btu/hr
Density = 62.4 1bg/ft3 1 MW = 3,41 x 105 Btu/hr
Density = 1 gm/cm 1 Btu = 778 ft-1bf

Heat of Vaporizatior = 970 Btu/1bm Degrees F = (1.8 x Degrees C) + 32
Heat of Fusion = 144 Btu/1bm 1 inch = 2,54 centimeters
L Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-1bm/1bf-sec’

--------‘----------—--------------------- .................................
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L. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION. PAGE 24
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS -~ NINE MILE POINT 2 -85/12/10-G.A. SLY

2. NMP-2 Exam Bank Question, p. 33, Cat. 1/9.

ANSWER 1.07 (2.50)
a decrease
b. increase
e. decrease
d. increase
e. decrease

(+0.5 pts for each)

REFERENCE

1 NMP-2 Student Learning Objectives for Fluid Statics, Dynamics,
and Delivery No 7, 10, 12, 14, pp. 15 to 17

ANSWER 1.08 (1.50)
L
a actual bundle power increases (+0.95)
b critical power increases (+0.5)
c eritical power ratio decreases (+0.5)
REFERENCE

:. NMP-2 Student Learning Objective for BWR Thermodynamics
and Thermal Hydraulic Limits, No. 7, 9. ¥

2 Ceneral Electric Thermodynamics, Heat Transfer, and Fluid
Flow, MTC, March 1983, PP. 9-81, 9-86, 9-92,



me&&mmw PAGE 25
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS -~ NINE MILE POINT 2 ~-857/12/10-GC A. SLY
Smég A rfices ar 26 0 oniy R0 fFlow woeld Qc‘-rﬁf Flaw
N Central - /OM" AW fo hmas g e,
ANSWER 1.09 (2.00) ,Vo*’d = Rhori, o GQut » il dd
a. Central bundle in peripheral location

power higher than (4+0.5)

W vespmdr " inaenae
flow lw‘ﬁ%‘.? than (+0.5%) 4 :?rt;m Lo

b Peripheral bundle in a central location
power lower than (+0.95) - 3 "dltﬁtkml" " "
flow L:ﬂ#:ﬁthln (+0.5)
REFERENCE
1. Thermodynamics Lesson Plan, BWR Thermodynamics and Thermal

Hydraulic Limits, p 13 of 20.

2. NMP-2 Examination Bank, Category 1.5, p 73

ANSWER 1.10 (z2.00)
a. 6. CPR - protect against transition boiling
b. 8. LHGR - maintain cladding than 1% plastic strain

&, APLHGR - maintain peak cladding surface temperature to
less than 2200 deg F following a LOCA

d 9 OTB

(+0.5 pts  for each response)

REFERENCE

1 NMP-2 In‘*roduction to Thermodynamics and Thermal Hydraulie

Limits, Figure 4, p 6, Student Learning Objective Nos 1,
2, 9



L—-:&mﬁuuummaumn_mmm PAGE 24
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS -- NINE MILE POINT 2 -85/12/10-G_A. SLY

ANSWER .58 (2.00)
A [1-135 decay (+0.5)
B. Direct tission yield (+0.5)
C. Burnout (+0.5)
D. Xe-135 decay (+0.95)

REFERENCE .
1. NMP-2 Operations Technology, Module I, Part 16, pp. I-16-1
to I-16-3, Student Learning Objective No. 1

ANSWER 1.12 (1.00)

Initially the excess reactivity of the core will decrease

due to a buildup of fission product poisons (+0.25) . Once fission
product poisons reach an equilibrium value, the excess reactivity
will increase as burnable poison burnout exceeds fuel

burnup (+0.25). This increase continues to a maximum value

where fuel burnup begins to exceed poison burnout (+0.25) . The
value then decreases until refueling due to fuel buvrnup (+0.25) .

REFERENCE
: NMP-2 Operations Technology, Module I, Part 7, P =T,
Student Learning Objective No. 3. Provide K-excess Craph.

3. NMP Examination Bank Question Category 1, S, p. 39.



.'L*_;IllNSl2Llﬁ_QL_N!SLSAB.IQ!IB.!LANI_QIILAILQN; PACE 27
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS -~ NINE MILE POINT 2 -85/12/10-GC A SLY

ANSVER 1.13 (3.00)

a. delta(ro) = alpha(x) [delta(x))
delta(ro)D = more negative (+0.5)
delta(ro)V = less negative (+0.5)
delta(ro)M = less negative (+40.5)

b. alpha(d)(delta(T)fuel) = alpha(m)(delta(T)mod) + alpha(v)delta(%ww)
(0.25 pts for equation)

alphatm) = -1.0 x 10E-S delta K/K/deg-F (0. 25%5)
alphatd) = -1 . @ = 10E-5 delta K/K/deg-F (0 25)

alphat(v) = -1 .0 x 10E-3 delta K/K/%V (0 .25)
\-0

3
delta(T)fuel=0(-1 x 10E-4(-10))+(~-1 x 105-3(-2))]/(-1/{ x 10E-5)

delta(T)fuel = -250 deg F or 250 deg F increase in fuel temp. (0.5)
- 300

REFERENCE

1 NMP-2 Operations Technology Module I, Part 13, pp. 13-5,
13-6, Student Learning Objectives No. 2.c, 3.

2. NMP-2 Operations Technology Module I, Part 12, PP 12-5,
12-7, Figures 12-6, 12-7, Student Learning Objectives
No. 2.0, 3.8, 5.).



‘2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 28

ANSWERS -~ NINE MILE POINT 2 -85/12/10-G A. SLY

ANSWER 2.01 (2.50)

. 8 S B %, 8

(demister, electric heater, fan, flow element, radiation
element) (40 2 for each)

Y » cha .
b. g ?nﬁtizfr Teain “B”, Lsa&&:f'Trnin "A" (+0.9%) (h&d hﬁk'hﬂﬁ/
2 no change (+0.25%5) v
3 no change (40 25%5)
4 initiate (+0.25)
S initiate (+0.25)
REFERENCE

1. NMP-2 Operations Technology, Module V, Part 6, SBCT,
PP. 2-7, Student Learning Objective Nos. 3; 3, 8, &.

N2-10P-418 | 37,

ANSWER 2.02 (2.50) o RE. d“-“"‘{" CLW -~
Motor opevaked yolots 4o Loy ' B/omly NOT “Wmodes “
a RHR'B' - head spray (+0.25) de"
- containment flooding (+0.25) (+0.5 TOTAL) V
b 1 Prevent inadvertent ‘raining of the vessel (+0.5)

2 Prevent exceeding RHS design pressure (+0.5) (+1.0 TOTAL)

NO = swetton volao do not waliogn  (No amtd oyeen o Sy Vorl Coolfiy)

c }4< (+0.25), because the second LPCI initiation signal
will realign the system by reopening the LPCI injection
valve (+0.75%5) (+1.0 TOTAL)

REFERENCE

1 NMP-2 Operations Technology, Module IV, Part §, RHS, pp. §
9, 10, Student Learning Objective Nos. 1. 8, 6.

’

ANSWER 2.Nn3 (2.%50)
3 e 158 .0)
b Differential pressure is sensed between the core spray

injection line (40 25) and the RHS A LPCI injection neeste line

(+0.25) A break in the CS piping outside the shroud (40 . 25)

but inside the vessel (40 25) would cause the dp to increase to
#o the pressure drop across the steam separators. (+0 S, #1.95 Total)

o Jek 'W"VY [ Cove



Z. _PLANT DESICN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 29

ANSWERS -~ NINE MILE POINT 2 -85/12/10-C.A. SLY

REFERENCE
1. NMP-2 Operations Technology, Module IV, CSL, pp 7, 8

ANSWER 2.04 (1.00)
b (+1.0)
REFERENCE

1 NMP-2 Operations Technology, Module III, Recire , p. 3, Fig. &

ANSWER 2.0% (2.00)
Aevent back a0 (.5)
Check Valve - Assure a non-isplatable or non-servicable flow
path for RCIC (V£f0) and provides for the inside

and outside primary containment isolation valve. (+1.9)

ald soltat cy vs. My otr valve , Wil et eut- (solakions
REFERENCE
1 NMP-2 Operations Technology, Module IV, RCIC, p. 3, Fig. 1

ANSWER 2.06 (2.00)
a. TRUE (+0.5)
b TRUE (+0.5)
¢ FALSE (+0.95)
d TRUE (+0.5)

REFERENCE

1 NMP-2 Operations Technology, Control Rod Hydraulics Rev. 1,
p 10 of 14, Student Learning Objective No.



. wwmwmmmw PAGE 30

ANSWERS -~ NINE MILE POINT 2 -85/12/10-C A SLY
Steanma
ANSWER 2.07 (2.50) j. {000 pito. — 5345 °F tS'F’ NHJ—‘
a. 533 deg F +/- S deg F (Now ¢k
I'QQ)
"
b A120 deg F tmo=twdwrwwes? 0.V 37 savp “amuk 1R0°F
c 130 deg F (no tolerance)
d. 140 deg F (no tolerance) /////////’
e. 437 deg F +/- S5 deg F

/5wwmm 444°F

NOTE: Since students were taught that there is a 100 deg F

(+0

REFERENCE

difference between (a) and (e) above, accept a 100 deg F
difference for full credit for (e).

.5 for each value)

1 NP-2-0P-37, Reactor Water Cleanup.

2. NMP -

ANSWER 2
a 1

2

3

b 1

2

3

9

S
REFERENCE

2 Exam Bank

08 (2.50)

) ¢ Accd 4o OY 100.1 po T
ngine (or generator) overspeed (+0.5) . :
Generator differintial lockout (+0.5) l. S('thm E“QLM(M‘\SK-V
Manual stop (+0.5) FNH157FH*

Fuel oil supply 2. Sh)M'*GV"-ﬁA’(— dist
Jacket water cooling ] SW 3. MPCS (295 Vde dist
Starting air .
Lubrication ; 4. v@& mdbw|alhm
Combustion air (+0.2 each, +1.0 Total) <. )‘MU-U'

g8 NMP-2 Operation Technology, CSH Diesel Cenerator, Rev

p

3, 13 ot 1¢ \

MM suuYTcu’U for Infe omly ~ ?\ s Ay
Yook Wy ovs”



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 31

ANSWERS -~ NINE MILE POINT 2 -85/12/710-C A SLY
ANSWER 2.09 (1. .50)
a. radiclytic decomposition of water, sirc-water reaction (41 0)
b. radiolytic decomposition of water (+0.5) A1“i:
REFERENCE L oxrdodton 0t Tine wlin Contain
1. N2-10P-62 Hydrogen Recombiner. 2. 0v of et o RPNV
Y fram MCb fext
ANSWER 2.10 (2.00) o= L\.S‘f * ae - ‘3 l -
a. Steam line to pump suction temp difference is ¢ 7 deg

b. Total feed flow ¢ 30%

1[/-‘ -nrz_i)
e. SV or CV closure with power > 30% of rated

d. Reactor water ¢ level 3 /5% . "
(+0.5 for each, +2 0 TOTAL) T 0SBy via
ATwS C(Vvukfhv
REFERENCE Wl et Chaphs’

. NMP-2 Operations Technology, Recirculation System, Re 1, pe. 12

ANSWER 2.11 (2 .00)
a Suppression pool to drywell (40 5)
b. limits negative pressure differential (+0 S) to prevent

drawing water up the downcomer from the suppression pool

to the drywell (+1 0)
. o  Pydkeet e Floor

REFERENCE
1 NMP-2 Operations Technology, Primary Containment, Rev. 1 pg. 6

SES~ set Q613

ANSWER 32.12 (2 00)
1 RPV high level
- Low suction w/TD
3 low-low suction
4 low lube o0i! pressure

(+0.5 for each, +2 0 TOTAL)



*Z. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 32

ANSWERS -~ NINE MILE POINT 2 -85/712/10-C A. SLY

REFERENCE
1. NMP-2 Operations Technology, Feedwater Sys., p. &



2. __INSTRUMENTS AND CONTROLS PAGE 23

ANSWERS -~ NINE MILE POINT 2 ~-85/12/10-G A SLY

ANSWER 3.01 {3.000

a TCS, TCV, M3IV closure, pius the SDV high water level
SCrams . (+1 .0 TOTAL)

b TSV « valve position ()S% closed)
TCV-EST fluid pressure ((530 psig)
MSIV closure-valve position ()é% closed)
S0V-level switches (or transmitters) (25 gal) = 4§ &*

(+1.0 TOTAL)

€. TEV - bypasses when (30% of rated (1st stage shell
pressure)

TCV - same as above

MEIV closure - bypasses with the MSS out of run

8DV scram - MS8S in S/D or Refuel with the bypass switches
in B/P (4§ total)

- 025 Lr exdre
t+1 0 TOTAL)

REFERENCE

1 NMP-1 Operations Technology, Reactor Protection Systen,
Rev 1, Table 1.

2z NMP-2 Technical Specification Pases, RPS LS3

ANSWER 3.02 (2.00)
a control valves close 5% (+0.25), open one bypass valve
(+0 25) (or similar answer on diagram) (+0. 5 Total)
b control valves close 5% (+0.25), reactor scram probable

due to increasing pressure since bypass valves will not
be open (40 25) (+0.5 Total)
. ""ﬂan'r- .
e. (u:ll develop a pressure-error of 800 psid This will be f OV, & leser
V4 demand for magimum opening of a1l valves Hoewever due M@,wa“ y>
lto the action of th avimum combined flow limiter, contrel /20% Lo/
,'valvcn.will go to - %, dema and bypass valves to vdﬁ dage

(ts0.8) 106 " 257

Fal 2
'5“.'f"" .{.f‘ns‘ v
I iponet

d control valves close to 90% (40 25) to maintain Rx pressure
at 920 psig (+0 29%5) (+0.5 Total)




ANSWERS -~ NINE MILE POINT 2 ~8%/12/10-C . SLY

REFERENCE

1. NMP-2 Operations Technology, EHC, Rev. 1, PP. 2, S to ¢

of 14, Student Learning Objective Nos. S, 6, 8, tneluding
EMC Figure 3.

ANSVER 3.03 (2.00)
a. alternate rod insertion (+0 5)
b. none (+0.5)

€. standby liquid controel (+0. %)

d d0-—-seeconds (+0.5)

Hemin. & jjawa $8xc. ,SLC—
REFERENCE

1. NMP-2 Operations Technology, Module VI, Part e P B 4,
7, Student Learning Objective No. 4

- callod  stean adimisiion wud et

ANESWER 3 04 (2.50)

a closure of the turbine sto valve (MOV-120) (+0 %)
-

b. epen the turbine stop valve and reinject (+0.5)

e. align in RCIC mode and inject (+0.95)

“MUhanca ! ~ ;
d. no .(locally) (+0.5) ~oAd- yes € leetrcal aan

- no change to system logic (+0.95)

REFERENCE

1. NMP-2 Operations Technology, Module IV, Part 6, RCIC,

PP. 4, %, 10, Btudent Learning Objective Nos. 1, 3a, 23b,
S, 6.



- 3. _INSTRUMENTS AND CONTROLS PAGE 35

ANSWERS -~ NINE MILE POINT 2 -8S/12/710-C. A SLY
ANSWER 3 0% (2 00
a valves close (+0.5%5)

3 o o € . ’ .,? “u“ Mn
b. wvalves open (+0.5) Jemape b gunans 0 15 = Clond

e . valves open (40 5)
d. valves open (4+0.5)
REFEA#ENCE

5. NMP-2 Operations Technology, Moduls 1V, Part 3. ADS, pp. 10O,
12, 13, 14, Student Learning Obiective Nos 23, 4, ¢ 6, 7a

ANSWER 3 .06 (3 00

4. decrease (40 25) due to steam/feed mismatch requiring
less water (40 5) (+0 75 Total)

b increase (+0.25) due to level mismateh requesting more
water (+0.5) (+0 .75 Total)

c no change (+0.25), servo would lock up valve as is (40.9)
(+0.7% Total)

d. deccrease (+0.2%5), due to reduction in operator setpoint
of one-half input value (+0.5) (+0 .78 Total)

REFERENCE
1. NMP-2 Operations Technology, Module IX, Part 4, PP 4, 8,
Student Learning Objective Nos. 4. 7

ANSWER 2.07 (1.00)
a bad position indication into the RPIS (+0 )
b peripheral rod selected (+0 S)

RETERENCE
1. NMP-2 Operation Technology, Module VI, Part ¢, RMCSB, p. ¢



3. INSTRUMENTS AND CONTROLS . PMEE B¢

ANSWERS -~ NINE MILE POINT 2 -8%5/12/710-6 A. 8SLY

RIW3WER 3.08 (3.60)
- off-scale high, (40) (s0 %)

b.  2.8% power (93 1 Mwty (o muir)
rod withdrawal block traip < , "
upscale alatm trip '3 rtly 0 APRM D dowrnscel (0 99,
upscale tvip (M scoom) rod oicck o 3f)
(+0 25 for each, +1 6 TOTAL)

¢ The IRM system uses the mathod of Cambelling to elimimate
the gamma signal(+0 5) wherte 2¢ the SRM system uses a pulse
height disdriwinator (+0 %) The Cambelling methed, roughly,
Squares the signal and then chops the gamma out. (+0.5)

REFERENCE
1 NMP-2 Operations Teehnology, Module VI, Part 2, IRM,
Pp. 3, 4, 6, B, 10, Student Leatning Objective No. 3

ANSWER 3.09 ‘3 .00

K The compressor would not shut down and if it did shut
down, 1t woyuld not automatically restart (+0.95)

b. The isolation valve (AOV-171) must be iocally reopened.
This is done by placing a local switeh to open (It will
spring rteturn to normal. ‘{H the air header pressvure is
greater than 85 psig, the valve will cpen.) (+0.%5)

L
e 1 open (+0.5) R

Not \m('o\.
2. shut (+0.6)
¥ shat (0 %)

4 cpen (40.5) (+2.0 TOTAL)

REFFRENCE
1 NMPZ 10P-19, pp 710,



' L__mmmzm_mp_cmmn PAGE 137

ANSWERS -- NINE MILE POINT 2 ~-85/12/10-G.A. SLY

ANSWER 3.10 (2.00)

\Any initiation of high to low recire pump speed transfer <
~High Drywell pressure (1.69 psig)
-Loss of feedpump with concurrent vessel low water lavclt:—f-
“Excessive rate of change of the Flux Controller output ““‘M#)
.Deviation of 1% between the Loop Controller input
*nd manual output signal (tracking failure)
(62 for each, +2.0 TOTAL)
0.4
REFYEREMCE
. NMP-2 Lesson Plan for RRFCS, v{ 23~-24
12 ef 34,

VD W N -

ANSWER 311 (1.50)
T0°h
,ds (40.5), S% (volts) for each LPRM not bypassed (40 5)

(+1 .0 Total)

b. Mo (+0.5%). There are fewer than two (2) operable 1nputs
en Lewvel B (+0.5). (+1.0 Total)
REFVERENCE

1 NMP-2 Operations Technology, Module VI, Part 4, APRM,
P S, Student Learning Objective Nos. 3, 4.



4. PROCEDURES  NORMAL, ABNORMA'.. EMERGENCY AND PAGE 38
BADIOLOGICAL CONTROL

ANSWERS -~ NINE MILE POINT 2 -85712/719-G.A. $LY
ANSWER 4. .01 (2.50)
a. 100 psig
b. 150 psig
€. 200 psig below the condensate booscter pump discharoe pressure.
5% 4. 76T psig
e. 150 psig (0.5 for each, +2.5 TOTAL)

REFERENCE

|

NMP-2, N2-10P-101a, Sectinns E 2 24, 2 26. 2 .30, and 3.5

ANSWER 4.02 (3.00)
a. From the Power Factor Chatt or Precautions .
0 813 MWe (+0.25) and 400 XKVAF(+0 25) Dok
m
b. Initial State
1)200 MWe (80--2%) and 420 KVAf (+0 2%)
Reduce generator load by recirc. or control rods to 1 .21 Mve
+0.5%5) Then raise reactive load (VAEgL“b! adjusiing the AC =
voltage regulator (+0.5) [To be done in this scder as not to
Wts (+0.5) (
i e i asiis
Fina' State | frics “Wh," ROV achad €or
1,21 MWe ( - nd 400 KVApr(+0 25)
3 1e e (4029 a ' e h” \Ql&hOM
REFERENCE

3.

NMP-2 NZ-10P-48, Main Gen., p 5 and Figure 3 Provide Power

Factor Chart




+A. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 39
RADIQLOGICAL ZONTROL

ANSWERS -~ NINE MILE POINT 2 ~-85/12/10-G. A SLY
ANSWER 4 .03 (3. .00
a. By visually observing that all IRMs are above downscale

before any SRM count rate is above 10E+S cps with the SRMs
fully inserted (+1 0)

b. No (+0 25), setpoint is 15% power (4+0.25) (+0.5 TOTAL)
c 1 Neu.ron count rate increasing at a logarithmic rate (+0.5%5)
2. No control movement (+0 S)

3. A stable positive period. (+0.5)
(+1 .5 TOTAL)

REFERENCE
3. N2-I0P-101A, Plant Startup, pp. 8, 13.

ANSWER 9 04 (1.00)

Reactor cooldown rate is controlled by the RHS heat exchanger

level (+0 5) If the level is reduced, more heat exchanger
tubes are exposed, and the condensing of reactor steam
increases (+0.25%5) If the level in the Hx is increased, the
condensing rate decreases (+0.25%) (i.e., cooldown rate
decreases) (+1 .0 TOTAL)

REFERENCE

1. N2-0P-31, Residual Heat Removal, H.4, Steam Condensing
Mode



*A. PROCEDURES - NORMAL, ABNORMAL. EMERGENCY AND PAGE
RADIOLOGICAL CONTROL

ANSWERS -- NINE MILE POINT 2 -8%5/12/10-G.A. SLY
ANSWER 4.08 (1.00)
Any four (4) of the following (+0.25 each, max. +1.0)
. Xenon concentration
r Moderator temperature
3. Control Rod position (axial)

Rl Order of Rod Withdrawal

et e hnpeense CLuJA*-f*"“'h*j

REFERENCE
5. N2-OP-101A, Plant Startup, Precautions, PP. 2, 3

ANSWER 9. .06 (1.50)
a. High neutron flux alarm and/or scram (+0.5)
b At or near 100% rod line, minimum recire flow (40 5)
c Insert control rods per Reactor Analyst or increase recir-

cu'ation flow (+0.5)

REFERENCE

1 N2-OP, Neutron Monitoring, Precautions and Off-Normal Pio-
cedures .



‘4. _EBROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PACE
RADIOLOCICAL CONTROL

ANSWERS -~ NINE MILE POINT 2 -85/12/10-G. A SLY
ANSWER £.07 (2. .00
a A coupling check is the application of a continuous withdraw

signal with the control rod full out to check coupiing
mechanisms by observing the following:

3 red rod "full-out"” light remains on (+0.25)
2. rod overtravel annunciator doss not come in (+0.25)
3 drive water flow decreases to "stall flow" (+0.27%)
9 rod remains at position 48. (+0.25)
(+1 0 TOTAL)
b 1 Reduce Recirc Flow to minimum (+0. 25)
2 Scram the Plant (+0.25)
3 Follow Procedures (+0.25)
4 Notify S8S (+0.25%)
(+1.0 TOTAL)

REFERENCE
1 NZ-10P-30, CRD, pp. 21, 22, 30.

2 NMP-2 Exam Bank Cat 49, CRD, No. % (Part A)

ANSWER 9. 08 (2 00)

a. TRUE (4+0.5) =@ Jfahe

b PAEST  (+0.5) Tyuw
e TRUE (+0.5)
4 ®aee (.0 .5) falte

REFERENCE
1 NMP-2, Operation Technology, Module VI, Part 4, RMCS,
PP. 9, i1, Student Learning Objective No. 5

2 N2-10P-95A, pp. 2, 4.

41



RADIOLOGICAL CONTROL
ANSWERS -~ NINE MILE POINT 2 -85/12/10-G.A. SLY
ANSWER 4.09 (3.00)
2. 2 rem. (+0.5) due to S(N-18) limit (+0.5%5) s s ﬂ&ﬁnf
b. No (40 5), exceeds S(N-18) limit (40 5)-o® Y45, onee iaa
e. No (+0.5), administrative limits state you can receive 100
per week. (+0 5)
REFERENCE
1 NMP-2, S-RP-1, Access and Radiological Control, ’p:. 1, 133,
Z. NMP-2, EPP-15, Health PhLysics Procedure, p. 3.
ANSWER 4.10 (2.50)
a Do not secure or place an ECCS in MANUAL mode unless, by at

least two indepencent indications (+0.5),
1 misoperation in AUTOMATIC mode is confi.med (+0.5) or
2 adéquate core cooling is assured. (+0.5) (+1.5 TOTAL)

b If an ECCS is placed in MANUAL mode, it will not initiate
automatically. Make frequent checks of the initiating or
controlling parameter (+0.5) . When manual operation is no
longer required, restore the system to AUTOMATIC/STANDBY
mode if possible (+0.5). (+1.0 TOTAL)

REFERENCE
1. NMP-2, N2-EOP-RL, RPV Water Level Controi, p. 3.

PAGE

mrem

17

492



“4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 43

RADIOLOGICAL CONTROL
ANSWERS -- NINE MILE POINT 2 ~-85/12/10-C.A. SLY
ANSWER q9.11 (2.50)
a 1 Steam dome space to bottom drain less than or equal to

145 deg F (+0.%5)

- L5 Idle loop to operating loop l!ess than or equal to S0 deg F

(+0.5)
b-ulo-» Aw, R HF
3. Idlie loop to qgpereting—loop less than or equal to SOW o
cetTT tTtow (+0.5) (+1.5 TOTAL)

—
b No/ (40 5), required to shutdown (+0.25) due to ECCS
performance criteria (i.e., flow imbalance, etc.) (+0 2%5)

(+1.0 TOTAL)

L ;
- Shrefa | M\awf haprird Jon dovt Bd‘
REFERENCE T e R )

1 Tech Spec. 3/4.4.1.4, pp. 3/4 4-4 and B.3/4 4-1.

-
ANSWER 9 .12 (1.00)
1 RPV water level less than 159 3 in
2 RPV pressure greater than 1037 psig
3 Drywell pressure greater than 1 .48 psig
ah MIW

Bl A condition that rnqui:olAlsolation
S A condition that requires an Rx scram, AND Rx power 1is

above 4% or cannot be determined.
(+2 2 each, max +1.0)
REFERENCE

1 NMP-2, N2-EOP-RL, RPV Water Level Control, p. 1, Student
Learning Objective No. 2.
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> "y TEST CROSE REFERENCE [ PAGE 2

QUESTION VALUE REFERENCE

04.06 1.50 SLY0000070
04 .07 2.00 SLY000007!
04 .08 2.00 SLYO0000072
04 09 3.00 SLY0000073
049.10 2.50 SLYO0000101
04 11 2.50 SLY0O0O00102
04.12 1.00 SLYOO0O00104

25 .00

100.00



U. 5§ NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION
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APPLICANT MASTERK KEY
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5. _THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND FAGE

QUESTION S.01 (2 00)
ANSWER 1f the following Sm-149 statements are TRUE or FALSE?

a. It 1s REMOVED from an operating reactor by burnout and
radiocactive decay

b WHEN 2 reactor 1s resta‘ted after a temporary shutdown,
Sm-149 concentration increases for several days

c It has LESS effect on reactor operation than Xe-135 due
to its smaller fission yield and sma..er microscopic neutr

cross section

d. The equilibrium concentration of Sm-149 at SO% FP is about
TWO-THIRDS that of the equilibrium concentration at 100% F!

QUESTION S5 02 (2.00)

STATE whether the following situations would (INCREASE, DECREAC:
or NOT CHANGE) control rod worth.

a. Restart 10 hr following a scram from 100% power condition
(peripheral rod only)

*g‘ - b. Second-rod tin a rod group following the withdrawal of the
. o first rod in that group.
{
= [ .c Change from a cruciform shaped rod to a cylindrical rod
fat “ of the same volume.
“ d. Localized voiding of region not previously voided.
QUESTION §.03 (2.00)

-~

The reactor is critical at 10E+é6 cps. A stable period of 40
: seconds 1s achieved It rods are inserted continuously until
)f‘ the period drops to infinity and then the rod insertion is

immediately stopped WILL the reactor be (critical, supercritical,

or subecritical) in the time following the rod stoppage? EXPLA!N

(wxwxx CATEGORY 0S COMTINUED ON NEXT PAGE w®w»xx)

2

(0.%5)

(0.%5)

(2.0)



3. THEQRY OF NUCLEAR POWER PLANT OPEFATION, FLUIDS, AND PAGE 3

QUESTION

You

S 04 (2.50)

are the SRO 1n charge of the initial fuel loading process.

As part of your duties, Operations has asked you to verify the
STAs prediction to criticality as tuck( is being loaded

From the following information, PREDICT the point of cri-

ticality after the é6th fuel bundle. (1.0)
Count Rate, (ecps) 1/M Value

S, CRo = 100 1.00

Fi1, CR1 = 100 1.00

2. CR2 = 1682 0.97

F3, CR3 = 10§ 9.95

F4, CRY9 = 110 0.91

s, CRS = 113 0.87

Fé6, CRé6 = 125 0.80

F7, CR? = 149% 0.67

F8, CR8 = 200 0.50 .

F?, CRY = S00 0.20

>
HOW MANY fuel bundles may be loaded following the éth fuel

fuel bundle, prior to being required by ANS/ANSI Standards

to make another criticality calculation? (ANS/ANSI Standards

state that “. . .the maximum fuel load increment is the greater

of one fuel assembly, or one-half the additional bundles which //
are predicted to produce criticality.") e

DO the initial six (é) fuel bundles of the 1/M plot indicate

that fuel is being loaded (IDEALLY, AWAY FROM the detector
or TOWARDS the detector)? (0.95)

(wrxxx CATEGCORY 0S5 CONTINUED ON NEXT PAGE wmmww)



uwwmmww PAGE 4

QUESTION S 05 (2.50)

Given a large vented tank 30 ft in diameter and é60-ft high

with a centrifugal pump taking a suction from its base The
pump 1s located at a vertical elevation corresponding to the
bottom of the tank and it requires S ft of net positive suction
head (NPSH) to prevent cavitation. The tank is entirely full
of water and is maintained at 40 deg F by heaters The tank is
designed such that it could withstand 15 psi differential pres-
sure in either direction. Assume the vent becomes totally

clogged while the pump is in operation. ANSWER the following
questions.

a WHAT is the lowest pressure that the tank will drop to as
the pump continues to remove water from the tank? (0.95)

b WILL the pump loose NPSH and begin to cavitate prior to
reaching a level of S ft in the tank? EXPLAIN. (State

any assumptions.) £3.8)
c COULD the pump continue to pump water at a level below §
ft without cavitation if the vent were open? EXPLAIN.
(Assume no vortexing.) (1.0)
QUESTION 5 06 (2.00)

Given the following two (2) cenditions and using the supplied
information, DETERMINE which condition is operating MORE CLOSELY

to its MCPR limit. (Show all work and state any assumptions.)

K-f graph i1s provided. (2.0)
Condition 1 Condition 2

Rx dome pressure = 950 psig Rx dome pressure = 980 psig

Core flow = 54.25 MIb/hr Core flow = 81 MIb/hr

Rx power = 1660 MW Rx power = 2490 MW

P-1 MCPR = 1.57 P-1 MCPR = 1.37

(wxxwxx CATEGORY 05 CONTINUED ON NEXT PAGE w#www)



uwmmmuwﬂu_m PAGE S

QUESTION 5 .07 (2 00

Water enters the regenerative heat exchanger from the
reactor at 538 deg F and exits to the NRHX at 233 btu/lbm

a. If water exists the demineralizers at 120 deg F, WHAT is the
temperature of the water returning to the reactor? Show
all work and state all assumptions. €1.29%)
b If a (10%) leak developed downstream of the demineralizer,
WHAT would be the temperature of the water returning to
the reactor? (0.7%5)
QUESTION 5 .08 (2 .00)

While Nine Mile Pt-2 is operating at 90%, extraction steam to
the highest pressure feedwater heater is removed. An engineer
observed that the turbine load increased by 20 MW electric and
concluded that this action has improved (increased) the plant's
thermodynamic efficiency (not heat rate).

IS this conclusion correct? EXPLAIN your answer fully
(INCLUDE WHAT caused electrical output to increase ) (2.0)

QUESTION S .09 (3.00)

You are currently operating at 100% power BOL when you lose partial
feedwater heating

a. If the STA tells you that feedwater temperature decreased by
10 deg F, voids decreased by 2%, WHAT would be the corres-
ponding temperature change to the fuel temperature (Assume
no rod movement, recirculation flow changes and the reactor
reactivity returns to zero.) (1.%)

b If the same situation were to occur at EOL WHAT would be the
corresponding reactivity changes (MORE NECATIVE, LESS
NEGATIVE, NO CHANGCE) to each of the above coefficients
(1 e delta (T)mod, delta (%voids), delta (T) fuel)? (1. %)

(w*aws CATECORY 05 CONTINUED ON NEXT PAGE *®=xan)



S. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE ¢

QUESTION 5.10 (3.00)

As the reactor is taken from COLD SHUTDOWN to RATED OPERATINGC
CONDITIONS, HOW are the following affected and WHY?

a. The MAGNITUDE of the MODERATOR TEMPERATURE COEFFICIENT 1.0)
b. DIFFERENTIAL CONTROL ROD WORTH (1.0)

€. The MAGCNITUDE of the FUEL TEMPERATURE COEFFICIENT (Doppler) 1.0)

QUESTION 5.11 (2.00)

Three (3) minutes following a scram from 100% power, reactor power
is 75 on IRM Range 4 and decreasing. WHAT will the indicated

power be one (1) minute later? SHOW calculation and EXPLAIN

any assumptions made (2.0)

(#exax END OF CATEGORY 05 mwnnw)



/ 6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 7

QUESTION

6.01 (3.00)

EXPLAIN WHAT affect the following failures would have on reactor

level. WHY? (Assume 3-element control and Channel A control-

ling.) A0

a. 'C' steam line flow signal fails low (4025

b. Channel ‘A' reactor level detector signal fails low. GU~K{)

€. Loss of RFP lube oil to the 'A' pump servo motor T FQ;‘[ -60'75)

d. Inadvertent activation of the setpoint setdown circuitry. (?0.7{/
QUESTION ¢.02 (2.50)

Concerning the Safety Parameter Display System:

b.

QUESTION

The
grid

WHAT are the available level one (1) display(s)? (0.5)

WHAT are the available safety function blocks and WHAT

Parameters are used to determine the safety function
status? $2.0)

6.03 (2.00)

reactor is at 100% power with the generator synced to the
Electrohydraulic Control (EHC) load set is 105%. By

using the attached EHC diagram, EXPLAIN WHAT would happen (con-

trol

valve, bypass valve) in the following circumstances:

load limit potentiometer reduced to 95% $0.9)

maximum combined flow limit potentiometer reduced to 95% (0 S)
JdeTe. for

"A" pressure regulatory (setpoint) fails low. (0.5)

failure of two (2) bypass valves full open (0.5)

(wx%xx* CATEGCORY 06 CONTINUED ON NEXT PAGE #*mnnn)



6. PLANT SYSTEMS DESIGN, (ONTROL, AND INSTRUMENTATION PAGE 8

QUESTION

6.04 (1.00

——

WHAT two (2) !,‘i.il ~snditions will cause the RSCS to apply a
rod Block to a contre rod? (1.0)

QUESTION

6.05 (2.0«

ANSWER the following guestions concerning the Standby Liquid
Control (SLS) System

a. The minimum concentration needed to shutdown the reactor

from rated conditions 1is ppm in a minimum

of ____ _minutes. (0.5)
b. WHAT is the purpose(s) of the interface between the Instrument

Air Systems with the SLS system. (1.0
c. The auto start feature 1is interrupted by either a loss of

offsite power o:r = LOCA (TRUE or FALSE ) (0.95)

QUESTION 6 .06 (2

Concerning the CRD iraulic System:
a. The reactor operator is going to increase drive pressure

to the HCU WOUL.D you as the acting SRO direct him to

OPEN or CLOSE the drive water pressure control valve? (0.9%5)
b. EXPLAIN HOW your 2ction 1in part has changed the following

flow rates (INCA“ASE, DECREASE, NO CHANGE) ¢1.9%)
| 18 scram valve chatjing flow
. 1 CRD total system flow
3. cooling flow

(aaxa% CATEGORY 06 CONTINUED ON NEXT PAGE *#m%w)



L—E&NLﬂﬂmumunwmumm PAGE

QUESTION 6 07 (2 00
ANSWER the following questions based upon the situation
described below
The RRCS 1s fully operational. The RRCS receives a reactor
water low level (105 inches) signal in both complementary logics
of a RRCS channel and remains in for 200 seconds It takes 100
seconds from the initial reactor water low level si1gnal before
the APRM level is downscale
a Which of the four logics integrated into RRCS are actuated
at T = 0 seconds? (0.95)
b Which logics are actuated at T = 25 seconds? (0 5)
c Which logics are actuated at T = 98 seconds? (0.5)
L. How long from T = 0 seconds is it before the RRCS can be
reset? {9.%)
QUESTION ¢ 08 (1 .50)
The Cenerator Gas Control Svsten provides the main generator
with hydrogen to cool the rotor windings and internal compo-
nents . For this system, three (3) parameters of _information
(purity, pressure, and temperature) are available in the Control
Room concerning generator hydrogen
a HOW DOES each effect generator cooling capability if
deviated from normal 100% power operations? ‘Assume purity
and pressure to decrease and temperature to increase ) (0.7%5)
b You are in the process of purging the main generator with
carbon dioxide STATE HOW the following failure would
effect this operation (AUTO ISOLATE or NO EFFECT) (0.7%5)
1 pipe failure at the exit of the electric vaporizer
heater

(8]

low level 1n Storage Tank (TKi)

3 low generator gas pressure ((2 pstig)

(wxtw» CATEGORY 06 CONTINUED ON NEXT PAGE #wnnn)



¢ PLANT SYSTEMS DESICN, CONTROL, AN INSTRUMENTATION

QUESTION 6 .09 (2.50)

Both the SRM and IRM compensate ‘'heir detector signal!s with a
unique type of discrimination process

a Briefly DESCRIBE HOW each svstem, SRM/IRM, accomplish this
task

E WHY is there a difference beiween the two (2) discrimina-
tion processes?

GUESTION 6.10 (z2 .00

An automatic HPCS initiation has occurred Subsequently HPCS

injection was automatically term:nated due to high reactor
water level

a WVHAT component in the HPCS svstem functioned to terminate
the i1njection?

r

Assuming no operator action, HOW WILL HPCS rnspond to a
sutsequent decreasing water ievel?

WHAT would be the response t!'o deciecsing water level it

HPCS injection has been terminated mennually by clesing the
injection valve?

d If the HPCS system had switched sources from the CST to
the supression pool due to low CST level and the CST level
had subsequently recovered, WILL the system automatically

switch back to the CST suction?

(w*aws CATEGORY 06 CONTINUED ON NEXT PACE wawnaw)
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QUESTION 6 11 (2.50)

a. WHAT are the differences in modes of operation (Systen
Cooling Line-ups) for the RHS Loops A and B?

b WHAT is the reason for the interlock between the
1 shutdown cooling suction valve and the test retur
valve?

L]

pressure conatrol valve bypass valve (MOV-23A) and
pressure?

c 1f a LPC! zuto initiation function (high drywell) werse ver-
ridden to realign the RHS system to the shutdown cooling mode
and another LPCI signal (low level) were to come in, WOULD
the RHS loop realign from the shutdown cooling mode tc ‘he

LPCI mode? EXPLAIN

-

QUESTION 6.12 (1. 000
The plant is operating at 100% power APRM channels A z2nd O
have fai1led high You call the 1&8C Technician to invest.
A Plant Auxiliary Operator wants to shift RPS B power supj; . .
to 1ts alternate power source for training Would you let h:i:m?
EXPLAIN WHY or WHY not Direct your answer toward systen

responses instead of administrative requirements

QUESTION 6 .13 (1. 00)

WHAT condition(s) do the vacuum relief lines between the
drywell and suppression chamber limit/protect against?

(sswwx» END OF CATEGORY 06 »#wxw)
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PAGE 12

7.__PROCEDURES - NORMAL, ABNORMAL, EMERGEN L
RADIOLOGICAL CONTROL

QUESTION 7 01

(2.00)

WHY 2:e each cf the following Heacto:
precautions necessary (i1 . e., what do
observed)?

a An 1dle recirculation loop =hall
temperature differential be'ween
vessel steam space coolant and th«

ceolant 1s less than o. egual to

b When both loops have been :dle, u:
cifferential between the rezctor

lcop to be started up and the coo!
pressure vessel is less than or e

c When only one loop Fis been idle,
different:ial b..ween the re=ctor
ind operating recirculation ioops
$0 deg F and the operating lcop f
equal te %“0% of rated loop ! low

d TRUE or ¥ALSE The operator 15 &
!ation motor starts from ambient
required 4%-minute delay beiween

-
GUESTION 7 02 (2.00)

Assume a loss of Station Air has oeccur

a WHAT three (3) automatic actions e«!
having occurred if STATION ATR HE2

tc be at 62 psig? (Setpoint requ:
b Under WHAT circumstances dc the Im
tor a Lo%s of Stuation and/or Contr

reacteor to be manually scrammed?

(#mxas CATEGORY 07 CONTINUED

iculation System
rrevent or ensure when

¢ started unless the
“actor pressure
tom head drain line
eg F and (0.5)
the temperature
nt within the idle
in the reactor
to S50 deg F, ot (0.5)
55 the temperature
nt within the idle
ess than or equal to
ste 1s ess than or

(0.5)

two (2) recircu-
rature with a
takt (0

o
~

'd be verified as
pressure 1s observed
) (1.95)

*te Cperator Actions

r requgre the
(0 5)
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(2. 00

jation Wwork permits (RWE)

WHEN would an eltcnded RWP be ijssued yerses 3 5tandurd RWP?
b WHAT 15 the max imwum jength of issuance of an extcndcd RWP?
t+he CRD

n a wortrk force to
rotectlon has 1 d that 23
e cstates

the area.

You are to assig
accumula!Ots thxation P
25 mrem/hE dose exists in
that the iob should take

1 4 hours with one employe®: of
7 3 ) urs with two enployces
WH1CH work force would you choose fox the work and WHY ?

tadn;txon and

ion concetnxng
for 3 20-year—old employe® with an

radio\oqtca
nal dose of B8

accumula
a WHAT would bte the employees ma g imum federal 1imit for

the quntlet?
11 fe gaving action

ple fof a
EXPLAIN

yee be eligi

b. couLD this empl O
any tedetal yimits’

and not violate

the tmergency pirecter
suxhovxtses that may NOT be

Le during euorqcncy condlt:oni

ilxl;eslajlhurxtles

e i ——

GE aanne)d
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7. PROCEDURES - NORMAL, ABNORMAL, FMERGENCY AN’ PAGE 14
AADIOLOGICAL CONTROL

QUESTION 27 04 (2 00)
Folliowing a required initiation ~f the &ta tv Ligw ntrol
System you are directed by the level/power ntrol fure to
2 "Lewer RPV water level by terminating - ' preve 1
injection except from CRD and Boron ini=-~tion «: s until
either e WHAT is the nurpose tor wering water
level at this time? £1.99
N You are also directed to 1rniect boron pr:or to yppression
pool temperature reaching 1:0 deg F WHAT i1s t¢ ason for
beren injectiom prict to reaching thig *emperat imit? (1.0
GUEBTION ¥.487 (1.5G6)
While attempling to line 2p shutdown cotiing mode ¢: R.
¥2u:r reactor operator inferms vou that the vetion
trom the recirculation lihe 1s trozen i1n the closed ion
hccord.ng te the Alternate Shutdown Cevitnc Fftocedu
‘tNI-ECF-CS), in general, WHAT would be the titernat: - t
temoval flow path for +erforming the shut s 7 copol: AR ts. 5
QUESTION 7 .08 (2 .50
oncerning the blecwdown and recirculatiensho: shutd: odes

cf the Reacter Water Cleanup (RWUCU) System

a The cperator is caulioned to Place the »U(U gysv nto
blowdown mode prinr to star‘ing the CRi ump s s
the reason fer this cavtien® ‘0 S
When operating in the blowdown mode WHY Youldn i
diveit 2] the RWCYU flow to Liguid Feg Wiste of
Ma:in Condenser? 1 0)
WHEN and WHY would the hot =i vtdewn mod the sYStem
mest likely be ueed? (1.0

(wRr2es CATEGORY 07 CONIIMUED ON NEXT PAGE »- )



LML;MM_MMJMMHM FAGE 15

QUESTION 7 .09 (3 .00

USE the attached figures from N2-EOP-SPL to ANSWER the
following questions:

a. DETERMINE the minimum suppression pool level given a RPV
pressure of 700 psig and suppression poo! temperature of
160 deg F? (.0)

b. WHAT is the basis for the Heat Capacity Level Limit curve
and WHICH area is the safe area of operation? (Above or
below the line ) i o)

¢c. EXPLAIN WHAT would happen 1f drywell spray were initiated
above the Drywell Spray Initiation Pressure Limit? (1.0)

QUESTION 7 10 t2.00)

Procedure N2-EOP-SPT (Suppression Pool Temperature Control)
directs the operator to “runback recirec and manualiy scram" 1t
an SRV has beenstuck opeéen and cannot be closed

a WHY 1s recirec trunback prior to reactor scram? 0.5,
b Following the reactor scram you are required to depressurize
the reactor, 1f the suppression pool temperature cannot be
maintained within the Heat Capacity Temperature Limit You

are also cautioned not to “"depressurize the RPV below 40
Psig unless motor driven pumps sufficient to maintain RPV

water leve! are running and available." WHAT 1s the basis
for the caution and WHAT system/components does it
specifically address?

(#exas CATECORY 07 CONTINUED ON NEXT PAGE #amns)



_WMM.LLMW PAGE 16
AADIOLOCICAL CONTHROL

QUESTION 7. 11 t2.00)

ANSWER the following question concerning the main generator and
lead changes. USE the attached Power Factor Chart

You are operating zt a 0 ¥5% lagging power factor with 75 ps:1g
HZ and the ioad d:spatcher orders you te drop your power factor
to a 0.9 lagging power tactor but maintain maximum MUe output
In general, HOW would you change your operating cend:tion?
(INCLUDE in your answer the 1nitial conditicns (MWe KVA)Y,

a brief discussiorn of the power change, and the fins:! conditions
(MWe, KVA) . 2 0
QUESTION 7.12 Z2 00

According to N2-10CF-21, Main Turbine, there are several pre-
cautions and time limitations associated with turbine startup
tc assure proper perat:cn, warmup, and to preclude “:mage from
excessive vibration

a WHY should shell warming begin as soon as possible after
steam seals 2re est:r'iched, and WHAT might result §f she!!
warming 1s e ©SS51V. delayed? 1 @)
-
b WHAT might occcur 1f first stage pressure exceed: 90 psig
during she!! warming? I

(#esw®s ENDO OF CATECORY 07 wawnnn)



§___ADMINI TRATLV ONS, ANC ! 't ITATIONS PACE 17
QUESTION 01 (2.00)
CONS . UER the tollewing sttuations
a ~-cording to Technical Speciticrtiones IT PERMISSIBLE to
from startup to run i1f IRM= A, B, an D are i1noperabhle?
“LAIN 0)
b ! the same IRMs were found inoperable 1le 1a run, WOULD
v.q viclate any Technical Specirfircation by
Staying in Run? EXPLAIN ¥ . WD
2 Placing the mode switch in Startup? EXPLAIN ‘9 . 3)
QUESTION 8 22 3. .09
The Uivision 1| Diesel is cperating and 1s 30 minutes inte a
surveillance test when the air starting system fatls The
mi:n*enance repair team estimates a 2-day minimum repair time
(USE *he attached Tech 3Spec to explain your answers )
a ' the Diesel Cenerator i1noper according to Tech
pee.¥ EXPLAIN (1 02
b ARE all the Division 1 ECCS systems insperable because ot
"he Diesel Cenerator problem? YLALN t1 0)
e st the same time the Divistcn ! coke sprdy pump is ocut
service, WhAT added implications does this have on
sout Tech Spec position? (.0
QUESTION 8 03 (2.00)
The reactor operator is performing 2 surveillance 2f the Standby
Ligqu:d Control System and due toc system modificaticns a procedural
ste; necomes impossible to perform
a ‘rder this condition CAN a temporary change be i1ssued?’ (6.9%)
b WHAT three (3) “"key points” must be adhered to when i1ssuing
< temportary charge? .57

feswnr CATECORY 08 CONTINUED

ON NEXT PAGE #amaw)



- A ADMINISTRATIVE PROCEDVRES, CONDITIONS. AND LIMITATIONS PAGE 18

QUESTION 8.04 (3.00)

LIST the Nine Miie Pt. 2 Tech. Spec. Safety Limits required in
Operational! Condition 1. (Betpoints required. )

QUESTION 8 .05 t2.50)

A weekly surveillance, normally performed on Friday, was perfoimed
on the following days due to manpower limitations over the Thanks-

giving Holiday.

Friday - November 22
Wednesday - November 27 ¢S5 days from last surv )}

Thursday - December § (8 days from last surv )
Friday - December 13 (8 days from last surv. )
a HAVE the surveillance requirements been exceeded for *his set

of dates (YES/INO)? EXPLAIN your answer.

b. WHEN is the maximum allowable date that the next surveiilance

can legally be performed?’ {INCLUDE HOW you determined
this date )

QUESTION 8 0¢ .39

With the reactor p.ant in mode 1, it is determined that four (4)
gallons per minute are being collected by the Drywell floor
drain system. Alse, the Drywell equipment drain system
indicates 22 gallons per minute (steady) collection rate.

a WHAT are the maximum allowable plant leakage limits?

b STATE the actions required by Tech. Spec. for the above
condition (if any).

(#mans CATECORY 08 CONTINUED ON NEXT PALE et

(3.0

8.9

(1.9)

£1.9)

(1.0)



PAGE 19

QUESTION 8 .07 {2.506)

Concerning shif{t compiémant and shitt turnovers:

a. HOW MANY SRO, RO, STA are required iu operation condition 12 (1 %)

b. You come on shite and find that one (1) RO has not repecrted
for duty. CAN your crew accept shitt responsibilities
in this condition? WHY or WHY NOT? (0.7%)
QUESTION 8 08 (1.%0)»

Concerning the APKM setpoints fer powar distribution liwmits:

a CALCULATE the scram trip setpoint(s) 1f the reactor 18
operating at 3000 MW TH with most limiting LHGR mode

operating at 10 XWift ASSUME an LHCR limit of
13.94 K/t (6.7%)

b DOES this result require any APRM adjustment? WHY or

WHY NOT* (0.78)

QUESTION 8.09 t1.50)

Technical! Specification 3.7 1 1 tequires two piant service water
pumps per loep fo he opersble and provides explicit action
Fequirements if one service water pump pear loop is inoperable

;

-y
If both ot the service wateg pumpes per loop were tc become o'
inoperable, no specific action statement would apply
.
2. WHAT would be your required action? o7 1.0y

\/
b HOW SHOULD an owerator inteipret tech specs in this
tnstance and in other similar instances not directly provided
for in the action statements to insure the intent pf the \
specifications are met? C)7S‘k(!.5{/

S

(hansr CATZGORY 08 CONTINUED ON NEXT PRAGE meess;

?

£
2f o



! A _ . NS PAGE 20

QUESTICN 8 .10 (2.¢0)

Using the attached Technical Zpecifications, DETERMINE the maximum
time that the reactor may coniinue operation given the following
malfunctions.  Reference the sections of tech specs used in
determining your answer

Mopk€ 1

& It is discovered that vaive FO48A (RHR “A" Heat Exchanger
Bypass) is failed open and cannot be closed (1.0)

b. Zusequent to the malfunction in (a) above, it is found that
RHR pump B is i1neperable $1.9)

QUESTION & 11 (2 50)

The RCIC outboard isolation vaive (21CS-MOViZ21) motor cantroiler
has failed in the dernergied position and the valve won't shut
Maintenance is currently attending to the problem By using the
Sttached Technical! Specificatisns:

a. BTATE which Tech. Specs apply to this problem (6.9%)

3 STATE whether RCIC is OPCRABLE or INOPERABLE and GIVE
ANY necessary cction rtatementi(s) required. (2 0)

(wavast END OF CATEGORY 08 waswwn)
(RASRRAnsnnrnn END OF EXAMINATION Roamamstasansnn)



s THEORY 0% NUCLEAR POWER PLANT OPERATION, FLUIDS. AND PAGE

| THERMODYNAMICS

ANSWERS -- NINE MILE POINT 2 ~-85/12/710-GC A SLY
ANSWER §$.01 (2 00
a. FALSE (+0.5)
b. FALSE (+0 . 5)
e. TRUE {+0.5)
d. FALSE (+0.5)

REFERENCE
1. NMP-2 Operations Technology. Module 1, Part 15, pp [-185-1,
I-15-2, Student Learning Objectives No. 2, 3.

ANSWER 3.02 (2 .00)
a. increase (+0 S)
b. decrease (+0.5)
& decrease (+0 %)
déc L
d. +ncrease_ (+0 5)
REFERENCE
1 NMP-2 Operations Technology, Module 1, Part 14, pp. 1-14-9,
I-14-10, Student Learning Objective No. 4. F

“' G.E. Koot i ,'3 Se 3G

ANSWER 5.03 (2.00)
Supercritical (+0 S) When the period reaches infinity, the
reactor i1s exactliy critical on prompt neutrons. (40 5) After

the rod insertion stops the delayed neutron precursors which
were formed in previous generations and at 2 higher power level

tend to pull power back up (+0 %) Therefore, the reactor is
still supercritical due to the latent effect of delayed neutrons
(+0.%5) (+2.0 Total)

REFERENCE

1 NMP.-2 Operations Technology, Module 1, Part 11, pp I-11-6

21



5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE
THERMODYNAMICS

ANSWERS -- NINE MILE POINT 2 -835/12/10-G.A. 43LY
ANSWER 5.04 (2.50)
a See Figure 8-11 in Reference material

criticality predicted at pin 16
(+0.5 for plot and +0.5 for usage)

b next reading = 1/2(16 - 6) + 6 = after the 11th fuel bundle
therefore S more fuel bundles may be loadaed (“0>
{ne dewbie )t'woz>

c away from the detector (0,{)

REFERENCE
1 NMP-2 Operations Technology, Mcdule 1, Part 8, pp. I1-8-10
and 1-8-13, Figure 8-11, Student Learning Objec.ive No. 4.

ANSWER 5.0S (2.50)
-
a. The lowest pressure that the tank could drop to would be
the saturation pressure for 60 deg F which is 0. .25 psia. (+0.5)
SHbod er 17psm 0K CURMO + vaporpres. < = ST J,0 bois

b Assuming head loss due %to flowWlM negligible, the answer
1s no. Cavitation would not begin until the level drops
below 5 ft in the tank. (+1.0)

o~
c Yos.(wfhe added pressure of 19499 pPsia at the pump suction
would allow all of the water to be removed . (+0.5)

REFERENCE o

1 NMP-2, SLO for Fluid Statics, Dynamics and Delivery, No. 10,
PP 19, 16.

22
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5. THEORY OF NUCLEAR POWER PLANT QPERATION, FLUIDS, AND PAGE 23
: THERMODYNAMICS

ANSWERS -- NINE MILE POINT 2 -85/12/710-C A. SLY

ANSWER 5.06 (z.00)

Assuming 100% core flow is 108.5 MIB/hr (+0 25), min MCPR (limit)
= 1.249 (+0.5)

\C
For Condition 1 (i\ffyt/gg—_—
% core flow = 5S4 25/108 5 = SO0% ;__,,,f””’

from Figure 3 2 3-1 Kf = 1.175 (+0.25%)
therefore the MPCR(limit) = 1.24(¢(1.175) = 1 457

delta(MCPR) = 1 .57 - 1.457 = t?fﬂ'(:iljz “/I//

For Condition 2
% core flow = 80/108.5 = 74.46%
/.05
Figure 3.2 3-1 Kf = 1068 (+0.25)
therefore the MCPR(limit) = 1.24¢(1.005) = 1 25§
delta (MCPR) = 1.37 - 1.25 = 370~ (,0b%)

Condition 9 is closer to limits (+0-5) &
(0 2S5 for math)

REFERENCE

1 NMP-2 Student Learning Objective for BWR Thermodynamics
and Thermal Hydraulic Limits, No. 7. p 9

[ 8]

Ceneral Electric Thermodynamics, Heat Transfer, and Fluid
Flecw, MTC, March 1983, PP. 9-96 to 9-99

3 NMP-2 Tech Specifications 3/4.2.3, Minimum Critical Power
Ratio. Figure 3.2 3-1 and Table B2.1.2-2



5. _THEORY OF NUCLEAF . . R_POWER PLANT OPERATION, FLUIDS, AND
THERMODYNAMICS

ANSWERS -- NINE MILE POINT 2 -85/12/10-G A SLY
ANSWER 5.07 (2.00)
a 3. Set up equation

A. MCp delta(T) = M delta(h)
B. Cancel M because both are equal, Cp delta(T) = delta (h)
c. Lookup h(f) for 538 deg F = 5¥3° Btu/lbm (+0 . 235)

( i d 1 S -

+0.5 pts for equation an ogic 5311_

2 Solve for delta (h) "a,ﬁ’”ﬁsgﬂ'bﬂt 26y OF
A $§(543-233) Btu/lbm '

B. ¢elta (h) = r? Btu/lbm
o

3. Solve for T(hot) to reactor / 47
(L} =
Cp (T(hot) - T(eold)) = delta (h) hy liea) = ¥4
T(hot)h= TecoldXyy Cdelta (h) / CpI 3ghs bl P 413F
( )y = F - -
S e e R dag B A s By
b Solve for T(hot) to reactor
{ M2 * Cp * (T(hot) -T(eold)) = M1 * delta (h)
2 M2 = 90% ML - :
3  T(hot) = T(cold) ¢+ Cdelta (h) / (0.9 * Cp)l
4 T(hot) = 464 deg F(30.5)

¢ .

REFERENCE —gn- Iy

1 Thermodynamics Lesson Plan, H2at Transfer and Heat Transfer
Equipment ., p 13 of 13

2 NMP-2 Examination Bank Category 1,35, pp 67, 68, Student
Learning Objective No. 3.

ANSWER 5.08 (2 00)

No (+0.25)thermo efficiency is a comparison of Energy In to
Energy Out (+0 . 5) The increase in output results from no
steam being diverted to the high pressure feedwater heater
(+0.5). Because the feedwater is now cooler, more energy from
the reactor is required to bring the water up to saturation
temperature (+0 5) thus thermo efficiency 1s down (+0.29%)
(+2.0 Total) ' of e ¥cionts fan & oo lee

REFCRENCE

1 NMP-2 Power Plant Cycles, ppP. 5.7, Student Learning Objec-
tive No 4

2 General Electric Thermodynamics, Heat T:ansfer, and Fluid
Flow, MTC, March 1983, pp. 6-38, 6-66



5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE

THERMODYNAMICS

ANSWERS -- NINE MILE POINT 2 -85/12/10-GC.A. SLY

ANSWER S.09 (3.00)

alpha(d)(delta(T))fuel = alpha(m)(delta(T))mod + alpha(v)delta(%V)
(0.2.pts for equation)

alpha(m) = -1 x 10E-49 delta K/K/deg-F (0.25)
alpha(d) = -1.2 x 10E-S delta K/¥/deg-F (0 25)

alpha(v) = -1.0 x 10E-3 delta K/K/%V (0.25%5)

25

delta(T) =((-1 % 10E-4)¢(-10) + (-1 =% 10E-3)¢(=2)) / (~1.2 x 10E-S5)ke+5)

delta(T)fuel = -250 deg F or 250 deg F increase in fusl
temperature (+0.5 pts) 300% I'g /.Ol‘tp'{,‘v

b delta(ro) = alpha(x) * delta(X)
deltat(ro)dop = more negative (+0.5)
delta(ro)void = less negative (+0.5)

delta(ro)mod = less negative (+0.5)
-

REFERENCE
1 NMP-2, Operations Technology, Module I, Part 12, Pp- 13.8%5,
12.7, Fig. 12-6, 12-7. Student Learning Objectives No 2 ¢ 3
2 NMP-2, Operations Technology, Module I, Part 13, pp £34.9.,

13.6 Student Tearning Objectives No. 2.¢, 3

ANSWER S.10 (3.00)

a INCREASES (+0.25) Because the change in density of water per
degree F change 1n temperature increases with increasing
temperature [(+0.75]. (+1.0 TOTAL)

b INCREASES (+0.25) Because neutron leakage from the fuel cell
to the volume around the control rod increases exposing the
rod to a higher thermal neutron flux [+0.75) (+1 .0 TOTAL)

c DECREASES [+0.25). Because the amount of resonance broadening
per degree F change fuel temperature decreases OR at higher
fuel temperatures most of the broadening takes place at the
higher energies where fewer and fewer neutrons exist [+0 75

(Either reason correct for full credit ) (1

0)



S. _THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 26
. THERMODYNAMICS

ANSWERS -~ NINE MILE FOINT 2 -85/12/10-G.A. SLY

REFERENCE

1. NMP2, Operations Technology, Module I, Part 12,13,14 PP
X-12-3. I-lz-‘, 1-12:5: l—l3-2. 1-13—3. l-l‘-‘. !-“—7'
Student Learning Objective No. 12-2, 13-2, 14-4a.

ANSWER S.11 (2.00°

Using P = Po e ®* (t/T) (+0.5)

= 75 e ®*% (-460/80) (+0.25)
= 35 on Range 4 (+0.25)

On a down power liansient, with large negative reactivity
insertions, #®®gv~ the stable decay period is determined by
the longest lived half-life (+0.5) For this exemple it is
assumed to be -80 sec (+0.5)

REFERENCE

1. NMPZ, Operations Technology, Modulie I,

Part 10, p. I-10 2
Student Learning Objective No 3



-

Mmmmwm PAGE 27

ANSWERS -- NINE MILE POINT 2 -85/12/10-G A. SLY
ANSWER 6.01 (3 00
a. decrease (40 25) due to steam/feed mismatch requiring

less water (40 5) (+0 75 Total)

b. increase (+0 25) due to level mismatch requesting more
water (+0. 5) (+0.75 Total)

e. no change (+0 25), servo would lock up valve as is (+0 5)
(+0.75 Total)

d. decrease (+0 25), due to reduction in operator setpoint
of one-half input value (40.5) (+0.75 Total)
/83" st vt sedded. [eve “;f,,'.d
REFERENCE
3. NMP-2 Operations Technology, Module IX, Part 6, PP. 4., S
Student Learning Ojbective Nos. 4, 7.
2. NMP-2, IOP-7,"p5p. 3 ;

ANSWER 6.0z €2.50) AR F b
core fho
a Safety function status display (+0 5) Ot A G TR
Kf' ats
b. 1. reactivity control - APRM status Orqyweir ave
(0.7 each
S core cooling - RPV level
3. coolant system integrity - RPV pressure or drywell

pressure

q. containment integrity - drywell pressure, drywell
oxygen concentration, or suppression pool temperature
(0.25 each display, +0.25 for each status parameter)

REFERENCE

1 NMP-2 Operations Technology, Module VI, Part 12, SPDS,
pp.§3, 9 of 8, Student Learning Objective Nos 2, 1



i

6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 28

ANSWERS -- NINE MILE POINT 2 -8%/712/10-C A SLY
ANSWER 6 .03 (2.00)
a. control valves close 5% (+0.25), open one bypass valve

(+0 25) (or similar answer on diagram)

b. Control valves close 5%, (0.15)(:.;:(0: scram probable
due to increasing pressure since)bypass valves will not \
M-
be open (+0.25). \\ \(?\a ;

£5°

;ﬂﬁuc. (wxll develop a pressure error of 800 p:xd), This will be
AJ" a dcnand_tQt\naxx-u- of Mowever, due

D‘."? to the action. ot th : tomB d /flow l‘i.xt\x, control
/}// valves will qo to : demand and b pass valves to er

d. control valves close to 90% (+0.25) to maintain R pressure
at 928 psig (+0.25).
REFLRENCE
2 NMP-2 Operations Technology, EHC, Rev. 1, Pp: 2, 3 to ¥
of 14, Student Learning Objective Nos. S, &4, 8, including
EHC Figure 3

ANSWER 6 04 (1.00)

a. If substitute position data has already been entered from the
RSCS operators panel, that rod has been moved one notch, and
good position data is still missing, then a rod motion insert
and withdraw block will occur (+0.5)

b. From 75% rod density to the LPSP, only notch rod movement is

allowed between 00 and 12. (+0.3%)
EFERENCE
1 NMPZ, Operation Technology, Module VI, Part 4, p 11; SLO S.a
:.(: L am qe
/
a.dd @Omwmi:..lS. . a red not ,a Seguence selechd

L. Fod at sirurt bank /.m.t‘
2 pnel mt withdraw buak bl
Y. PS5 date fanlt

T ASES aep

Any Eoo(2) he foll 0red. t



4. PLANT SYSTEMS DESIGN, CONTROL. AND INSTRUMENTATION PAGE

ANSWERS -- NINE MILE POINT 2 -85/12/10-C A SLY

ANSWER 6.05 (2 .00
a. 660 ppm (+0.725), S0 (+0.25%5)

b Instrument Air - air to bubbler level indicator (+0.95)
sparging air for preparstion of poison solution (+0.5)

e. rFarse (+0.S)

REFERENCE
2, NMP-2 Operations Technology, Module VI, Part 9, PP. 2, §,
8, 9, Student Learning Objective Nos. 2, 3, 4.5

ANSWER .06 (2.00)
a close (+0.5)
b 1 no change (+0.5)
2 no change (+0.5)
3 deecreace (+0.5)

no ﬁ,huwyﬂz
REFERENCE =

1 NMP-2 Operations Technology, Module III, Part S, pp 2,98
Student Learning Objective No. 4.

ANSWER 6.07 (2.00)
a. Alternate Rod Insertion, Recirculation Pump Trlp
b None AWEL IIOLAT . "o g
¢. Standby Liquid Control/’ou;. Prre
E] ITTEBORES [/ ma 303 . oy s PP for i

(+0.5 for each, +2.0 TOTAL)

REFERENCE

1 NMP-2, Operations Technology, Module VI, Part 8, PP 2.,4.,7
Student Learning Objectives No. 4

29



6. PLANT SYSTEMS DESICN, CONTROL, AND INSTRUMENTATION

ANSWERS -- NINE MILE POINT 2 -85/12/10-G.A SLY

ANSWER 6.08 (1.50)
a 3. Purity - as purity decreases, cooling capability

decreases (+0.25)

2 Pressure - a3 pressure decreases, cooling capability
decreases (+0.29%5)

3 Temperature - as temperature increases, cooling cap-
ability decreases (+0.25)
outy 1solate on o lestd on doew
b 1 Terminate purge due to single purge line (+0.25),

(zenerator isolates)
J-\.N L)O“—ka

2 no-eftect (Tank 1| isolates) (+0.25),(TK2 stitt not 4
supplies)

3 no effect (+0 25), (dump valve not opened or used
during purge)

REFERENCE
"4~ NMP-2 Operations Technology, Module” WIII, Part 6, pp. q,
&, B8, 10, Student Learning Objective Nos 2. 4, §

[ ' Slepg G.1. 1
ANSWER 6. .09 (2.50)
a Pulse height - neutron pulse larger than gamma pulse

(+0 25), pulce height discriminator (+0.25) chops gamma
and only passes neutron pulses (+0.25)

Cambelling - neutron pulse is larger than gamma pulses
(40 25), Cambelling (+0.25) squares the two signals then
(chops’ganna and passes only ncutrjss (+0.2%)

¥ becomes insignt.can
(+1. 5 Total)

b Due to the low number of events and greater sensitivity
(40 .25), the SRM deals with individual counts (pulses)
(+40.25) where the IRM deals with time averaged signals
(+0.95) (+1.0 Total)

REFERENCE
1 NMF-2 Operations Technology, Module VI, Part 1, SRM, pp ar
8, Student Learning Objective No. 3.

2 NMP-2 Operations Technology, Module VI, Part 2, IRM, pp. 3.,
4, Student Learning Objective No. 3.

PAGE
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ANSWERS -- NINE MILE POINT 2 -85/12/10-G.A. SLY

ANSWER 6 10 2 00)
a. closure of the HPCS injection valve (MOV-107) (+0.5)
b. & g “l::*?f the low-low setpoint (+0.5)
e. stay in manual bypass and not reinitiate (+0.5)

d no (+0.5)

REFERENCE
1 _NMP-2 Operations Technology, Module IV, Part 2, HPCS,
pp. 1, 2, S, 6, 7, Student Learning Objective Nos. 2, 4,
2

ANSWER 6.11 (2.50) lut
/.’701 40 Aad . Uddd'e‘
a. RHS 'B' - Head Spray Mode (+0.25) - '
- Containment Flooding Hodng) ‘O&‘/S“"
b. 1 Prevent inadvertent draining of the vessel. (+0.5)
e. Prevent exceeding RHS design pressure _(oo $)
[} 7T he ,‘s\,\h..-’) y';l‘vt MoV 1w ‘/ "e SLleﬂ SO (‘-"("’:’
c. ¥es(s+0.27), 300&040—#&0—’QQOQG-LPG+—+“+¢#&LL¢&—‘L4&LLwU144

r't++gn—&ht—¥yrtem by rteopening the LPCl injection valve (+0.73%)
NU d\.TL‘ “e 1w b_z;-Jh AAC o - / (uf&ﬂw [/_)0,\,‘7' 4((()',\4‘,1,)

REFERENCE
1. NMP-2, Operations Technology, Module IV, Part S, RHS, pp. S,
. 10, Student Learning Objectives No. 1, S, 6.

NT-10P-2 . e

ANSWER é.12 (1.00)»

s
No (+0.£3), When transferring RPS power supplies, the RPS is
momentarily deenergized because the transfer is break before
make . This would result in a scram due to the 1/2 scram
already present (40 215)

REFERENCE
NMP2, N2-10P-97, RPS, p &



6. PLANT SYSTEMS DESICGN, CONTROL, AND INSTRUMENTATION

ANSWERS -- NINE MILE POINT 2 ~-85/12/10-C.A. SLY

ANSWER 6.13 (1.00) y \
~0€ — Lonit Sloor AF 1o £33 — (105
Limits negative pressure differential (+0.5) to prevent
drawing water up the downcomer from the suppression pool

to the drywell. (+0.9%5) ths \bov___’

REFERENCE
P NMP-2 Operations Technology, Primary Containment, Rev

TS, Hases  B-3/y-L.Y

1,

PACE



2. _PROCEDURES - NORMAL, ABNORMAL, LMERCENCY AND PAGE 33

RADIOLOCICAL CONTROL
ANSWERS -~ NINE MILE POINT 2 -85/12/10-GC.A. SLY
ANSWER 7.01 (2.00)
a. Prevent undue stress on vessel.
b Prevent undue thermal shock in recirculation pump and
nozzles.
c Prevent undue thermal stress on vessel nozzxles and bottom
head.
d. False.
REFERENCE

1. Technical Specifications 3/4.4. 1.4 and B.3/4 4-1.
2. NMP-2, N2-10P-29, Recirculation, p. 3

ANSWER 7.02 (2.00)

le

a l“’gr;ond station air compressor on s&asdhy has started J*}"“
“wt

at 100 psig. (+0.5) (o 90 p3g aand N
" gﬁwébiﬂiaak“f ‘lvjnL}‘ﬁl
on

Third station air compressor on standby has started at

90 psig. (+0.5) or ©5 S : v

90 peig. ( Psig ) Ao
Lol Servies air PIAS- AoV | Se\p? 5

3 Station air isolation valve (PSO-F40t) closed at ra(fA‘J
85 psig (+0.5) P

b ¢ Luu. hde pressure reaches 60 P"q/" "'ﬂ'l‘/ a.r loss . (—,‘05)

REFERENCE
NMP-2, N2-10P-19, Instrument Air, pp. 6, 8, 9,3

ANSWER 7.03 (2.00)

a. routine or repetitive work (+0 . 95)
b 1 year (+0 %)
¢ group 2 (40 S) due to ALARA program (+0 . 95)

/
REFERENCE

1 NMP-2, S-RP-2, RWP Procedure, p. 14
2. NMP-2, S-RP-7, ALARA, pp. 2,3 ,(, Gusls 029-7 Thab.
¢ 7



ANSWERS -- NINE MILE POINT 2 -85/12/10-G.A. SLY

ANEWER 7.04 (1.50)

a. 2 re (+0.5) due to S(N-18) . /[},{‘
b. no (+0.5), exceeds S(N-18) limit (00.5)*04—70)0’“'44 . me.

REFERENCE

1. NMP-2, S-RP-1, Access and Radiologizal Contrel, pp. 1, 12, 17,
2. NMP-2, EPP-1S5, Health Physics Procedure, p. 3.

ANSWER 7.08 (2.50)

$. Making decision to notify offsite emergency management
agencies

2. Making protective action recommendations as necessary to
offsite emergency management agencies

3. Classification of the emergency event
q . Determining the necessity for a site evacuation
S. Authorizing emergency workers to exceed normal radiation

¢xposure limits
(+0. Stgbt\'\-)

REFERENCE

NMP-2, SEP Sec. S5, Organizational Control of Emergencies, pp 4, 9.

ANSWER 7.06 L2.00) 9
o nahural Cmudahd 60D
a. Concentrate boron (40 .5) enhance void generation (+0.5)

b Max temp. at which SLC initiation will result in tnjection
of hot shutdown boron weight before the supp. pool reaches
the HCTL in an ATWS, (( e assures shutdown prior to emergency
doprossutitntion) (+1.0)

REFERENCE
1 NMP-2, N2-EOP-C7, Level/Power Control, p q. Student Learn-
ing Objective Nos 1, 3.

2 NMP-2, N2-EOP-RQO, RPV Reactivity Control, P $. 38 ¢4 3}

o




2. PROCEDURES - NORMAL. ABNORMAL, EMERGENCY AND PAGE 35
RADIOLOGICAL CONTROL

ANSWERS -- NINE MILE POINT 2 -85/12/10-C.A. SLY

Student Learning Objective No. 3.

ANSWER 7.07 (1.50)
Following flooding of vessel (40 .25) the flow path would be:
(Huln steam lino;)to suppression pool via SRVs (+0.25)

Suppression pool to vessel via core spray (<0.25) or LPCI

(+0.25) Lou EUS oumt>

Heat is removed from suppression pool by suppression pool
cooling mode of RHR (+0 . 5)

REFERENCE
NMP-2, N2-EOP-CS, Alternate Shutdown Cooling, p. 1

v
b as2==
ANSWEP 7.08 (2.50) . "“c\"'l
r"r I (0‘\“"0
P The CRD pump will increase water level (+40.25) and there ‘¢v* ne ’b
is no outlet flow path established (+0.25) so i:x g vgﬂ‘
¥
Qe
b. Because cooling flow is lost to the regeneratives heat ‘Fc(',( Jse ?*,:_'
§ ) exchanger G 25) increasing the outlet temperature to J"‘".‘Lt'n
@P Nﬁ&l' the NRHX (+0 25),posstbly causing isolation of system (40 5) wa'" (
Q,\‘« \'W
* Hot shutdown with no recirculation pumps operating (+0 95)

minimizes th.JIfl stratification 07 vessel water (+0 . 95)
ov HoT StTun )’ ' ‘Ccr w Ter %wd—‘ , or l?r sty Ter Iebfl (uﬂ./.*kl
REFERENCE

NMP2, Operations Technology, ~Fwiu )Fﬁ’{é’a/'z
N2-ToP-37 p1. 4 Cauhas ¢/

ANSWER 7.09 (3.00)

/
a [ car (st 0 ToTAL) [ 7/

b. Above (40 . 5) assures sufficient heat capacity available to
absorb the energy from RPV blowdown (40 §)

¢. Spray initiation above this limit may, result in a containment
depressurization rate that exceeds the relief capacity of the

drywel | sk reSstadF-Pwrdding vacuum breaker (+1 0 TOTAL)




2.. PROCEDURES - NORMAL, ABNORMAL, EMERCENCY AND

PAGE
RADIOLOCICAL CONTROL

ANSWERS -- NINE MILE POINT 2 -85/12/10-C.A. SLY

REFERENCE ¢

1. NMP-2 N2-EOP-FC€P, .prdr—dand p. 8, #8746 of 18
Student Learning Objective No. 3

ANSWER 7.10 (2.00)
a. To minimize the transient. (+«0.%5)

b. RCIC (+0.5) will isolate at 50 psig (+40.5) and you want

assurances that you have an injection mode available prior
to depressurizsation. (+0.85)

REFERENCE F - NMPL, Y- Eob-RE 10y 10 oF 2.

2. NMP-2 N2-EOP-SPT, p. 2, 3 and p. 8, 10 of 13
Student Learning Objective No. 3

ANSWER 7. 11 (2.00)

Initial State
4—84+3 MWe and 400 KVF (+0.29%5)

Jed?S Jas o

You shou reduce generator load by recirc. or rods to 1.210
MWe (+0 XS), then raise reactive load (VAR) by adjusting the

AC voltage regulator (00.55) (+0.5 for order of steps)

Final State
1. 210 MWe and 600 KVAR (+0.25)

REFERENCE

y. NMP-2, N2-10P-48, Muin Cen

, p. 5 and Figure 3
Power Factor Chart Provided

ANSWER 7.12 (2.00)

a. This is necessary to prevent uneven heating of
(+0 9%5) If it is not started, a rotot
result (+0.95)

the rotor
long condition could

b The -otpoint(§f the "Turbine Stop and Control Valve Closure
Bypassed"” annunciator)could be exceeded (+0 . 5) and a reactor
scram would result.  (+0.5)

36



2. PROCEDURES - NORMAL, ABNORMAL, EMERCENCY AND PAGCE 37
BADIOLOCICAL CONTROL

ANSWERS -~ NINE MILE POINT 2 -85/12/10-C . A. SBLY

REFERENCE
}. NMP-2 N2-10P-21, Precautions 2, 3.



8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PACE 38

ANSQ!RS -=- NINE MILE POINT 2 -85/12/710-G.A. SLY

ANSWER 8.01 (2.00)

a. Yes (+0.5), following putting RPS trip System A in the
tripped position (+0.5) as per 3.3.1. a. (+1.0 Total)

b. X No (+0.25), IRMs are not required in Condition 1 and you
" may stay there (+0.25) (+0.5 Total)

3. Yes (40.25), unless you had the RPS trip System A in the
tripped position (+0.25). Specification 3.0.5 is not
applicable. (+0.5 Total)

REFERENCE
. ¥ Tech. Specs, pp. 3/4 0-1, 3-1 to 3-4.

ANSVER 8. .02 (3.00)
a Yes (40 5), due to failure of surveillance 4 8 .1.1.2. 7 air
pressure greater than 225 psig (+0.95) (+1 .0 Total)

“0a- & Hentldad Sysitms arenod orembic
b. No (+0.5), due to Specification 3. 0 3 which states you can

be without emergency power source ou havo everything ).
else (+0.5). (+1.0 Totul)-—’ﬁlso 7 andwer oFTS. 3-8 1

a117°0 <
c You would be in violation of Specification 3 0.3 (+40.5), and )
must perform the action statement (+0 . 5) (+1.0 Total)
A b Oete/ Getorn  7day o eud.
REFERENCE 7$. 3.8 - O/ y

1. Tech. Spec., pp. 3/4 0-1, 8- 1 to 8-8. : oy
. 75 38/d - LrtX sre achon o 77
-0€-

7& =. 5—.2' a & ke Sm/w et Q_fk,fu“uns ,
7.5. 8.¥./ e 2./ev



. ANSWERS -- NINE MILE POINT 2

ANSWER

b.

~-85/12/19-GC.A. SIY

8 03 (2.00)

Yes (+0.95)

3. The intent of the original procedure is not altered.

3. The change is approved by two (2) members of the plant

management statf, at least one (1) of whom holds a
Senior Reactor Operators License on the unit
affected. (+0.95)

3 The change is documented, reviewed, and approved 'y
the General! Superintendent Nuclear Ceneration or
designee within 14 days of implementation. («0.9%5)

REFERENCE

1

ANSWER

NMP-2 Tech. Spec., Administrative Procedures 6 8.3.

NMP-2 Exam Bnk.

8. 04 (3.00)
THERMAL POWER, Low Pressure or Low Flow

Thermal Power shall not exceed 25% of Rated Thermal Power
with the reactor vessel steam dome pressure less than 785
psig or core flow less than 10% of rated flow. (+1.0)

THERMAL POWER, High Pressure and High Flow

The Minimum Critical Power Ratio (MCPR) shall not be less
than 1 06 with the reactor vessel steam dome pressure

greater than 785 psig and core flow greater than 10% of
rated flow (+1 . 0)

REACTOR COOLANT SYSTEM PRESSURE

The reactor coolant system pressure, as measured in the

reactor vessel steam dome, shall not exceed 1325 psig
(+1.0)

REFERENCE

1

NMP-2 Tech. Spec., pp. 2-1, 2-2.

PAGE

(+0.95)
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-ANSQIIS -- NINE MILE POINT 2 -85/12/10-C.A. SLY

ANSWER 8. .05 (2.50)

&. No (+0.5), allowed to exceed weekly by 235% er—ome—day (+0.235)
no restriction doing them early (+0.295). Also did not
exceed 3.25 times interval for three (3) consecutive
surveillance (+0.95).

b. Next surveillance would be Wednesday, December 1°9 (+0.95),
because you are limited by the three (3) consecutive
interval limit (22 days) from November 27 (+0.5).

REFERENCE
8 NMP-2 Tech. Spec. ., pp. 3/4 0-2.

ANSWER 8.06 (2.50)
el k. No known Pressure Boundary Leakage (+0.9%5)

3. S gpm unidentified leakage (+0.5)

3 25 gpm total leakage averaged over a 24-hour period (+0 . 5)
b 4 gpm ce-agnidentified leakage
22 gpm --- identified leakage
26 gpm total leakage (+0.9%)

Reduce the total leakage rate to less than 25 gpm within
4 hours or be in at least hot shhtdown in 12 hours and
cold shutdown in the following 24 hours (+0 S)

REFERENCE

1 NMP-2 Tech. Spec., LCO, Reactor Coolant System, Operational
Leakage 75 5.¢.7.2 b

ANSWER 8. 07 (2 .50)

“ SRO - 1 (+0.95)
RO - 2 (+0.5)
STA - 1 st llniteonsad oparaters (+0 %)

L
b No (+0-36), the 2 hour esception does net apply during
shift changes (+0 5) (+0.75% Total)
[Ur‘ S{'L«yi

\/(ﬂs A%L“!y&y" \{i Gﬁn 5 Lt}?fﬂ cvf>€lq

i f‘;,l/‘

oveV

\‘(v /.0




& ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS FAGE 41

-V'Aﬂlélll -= NINE MILE POINT 2 -85/12/15-G.A. SLY

RZFERENCE
1. NMP-2 Tech. Spec., 3.6, p. é6-1 and Table 6.2 2-1.

ANSWER 8. .08 (1.58

a. T = FRTP/CMFLPD Both items defined in Tech. Spec.
Definitions (+0.25%)

T = ((3007/3323)/103/13.4 =« 0.902/0.746 = 1 <« (+0.25.
S is less than or equal to (0.66 W + S1%W) («0.2%)

b No (+0.25). The Tech. Spec. require am APRM adjustment onily
if Tau is less than or equal to 1. (+0.3%3)

REFERENCE

5. NMP-2 Tech. Spec., 3/4 2.2, LCO, Power Dis‘ribution Limits,
APRM Setpoints, p. 2-95.

2 NMP-2 Exam Bank.

ANSWER 8. .09 (1.50)

a. Restore on pump wWithin 72 houars ar be .in hot shutde in 12 -
hours and cold lhb\&dh@ within 24 hour Alio_takot?t?lﬂﬂ 0. 7)
requirad by spec 3.5 .2 and 3. 8)\1.2)\ (ad0d 9.7y

spec. 3.09Y o

b. T S 3.0.€. delineates Lhe measures to be taken for those
circumstances not directly provided {or in the action statements
and whose occurrence would violate the intent of the specification
(+ L4468 TOTAL)
+0-77

REFERENCE

1 NMP2, T.8. bDases 3.0.4., 3.5.2, 3.7.0.1, 3.0.1.12

ANSWER 8 10 (2 00)

a Restove within 72 hours or be in Hot Shutdown in 12 hrs

T 8. 3.6 2 3:.a (1.0)
b PBe in at least MOT Shutdown in 12 hrs T 8 3 6.2 3.F (1.0)




PACE
:hxsblas -=- NINE MILE POINT 2 ~-8S/12/40~C.A. SLY
REFFRENCE
t. WNP%. T.8. 2.4.2.3
ANEWER 8.11 €2.50)
a.- T.8 3 6.3 wwd=P—qt (+0 5)
lia L
b. Ne (+0.5) RCIC can provide its intended function, but ycu
have violated Primary Containment Integrity requirements
and must (+0 . 2%)
1 demonstiate the inboard isolation valve operable and (+0.25)

P within 4 hours: (+0 2%5)

a. restore the inop valve to operable (+0.25)
b. isolate (ine (this makes RCIC inop) (+0. 2%5)

3. or be in Hot S/D in 12 hrs and Cold S/D in 24 hrs. (+0.25%5)

REFERENCE
1. NMP2 T .8 3. 4.3 and 3.7 .4

€2



TEST CROSS REFERENCE PAGE 1

QUESTION VALUE  REFERENCE

- - - - - —————

0S8 .01 2.00 SLY0000017
0s 02 2.00 SLY0O000021
0s.¢3 2.00 SLYO000022
0s 04 2.50 SLY0O000023
0S 03 2.50 SLY0000024
0s 06 2 00 SLY0O000025
0s 07 2.00 SLY0000026
0s .08 2.00 SLY0000027
0s 09 3.00 SLY0O000078
0s .10 3.00 SLYO0000106
0s 11 2 00 SLYOO0O0O0111
25 00
06.01 3.00 SLY0000028
04 02 2.50 SLY0000029
06 03 2.00 SLY0000030
04 04 1.00 SLY0000031
06.0% 2.00 SLY0000032
06 .06 2.00 SLY0000033
06.07 2.00 SLYO000034
04 08 1.50 SLY000003S
06.09 2.50 SLY0OO000036
06 10 2.00 SLY0000027
06 11 2.%50 SLY00000S1
06.12 1.00 SLY0000090
06 123 1.00 SLYO0000116 -
25.00
07 .01 2.00 SLY0O000091
07.02 2. 00 SLY0O000092
07 03 2.00 SLY0000093
07 .04 1.50 SLY0000094
07.0S 2.50 SLY000009S
07 .06 2.00 SLY0O000O098
07 .07 1.%50 SLY0000099
07 08 2.50 SLY000010"%
07.09 3.00 SLY0000109
07 .10 2 00 SLY0000110
07 .11 2.00 SLY0O0OO12C
07 12 2.00 SLY0000121
2% .00
08 01 2.00 SLY0000080
08 02 2.00 SLY0000082
08 03 2.00 SLY0000083
08 04 3.00 SLY0000084
oe 05 2.50 SLY0D000086




e . TEST CROSS REFERENCE PAGE 2

QUESTION VALUE REFERENCE

08.0¢ 2.50 SLYOOOQO0O087
08 .07 2.50 SLYOOOOOSS
08 .08 1.50 SLYOOO0OOG8Y
08 .09 1.50 SLY0O000107
08.10 2.00 SLYCOOO108
08 . 11 2.50 SLYO0O0OQO112

25.00

100 .00



