U. S. NUCLEAR REGULATORY COMMISSION REGION I
OPERATOR LICENSING EXAMINATION REPORT
EXAMINATION REPORT NO. 50-289/84-09
FACILITY DOCKET NO. 50-289
FACILITY LICENSE NO. DPR-50

LICENSEE: GPU Nuclear Corporation
ATTN: Mr. H. D. Hukill
Vice President and Director of TMI-]
P. 0. Box 480
Middletown, Pennsylvania 17057

FACILITY: TMI-1

DATES: March 6-8, 1984

CHIEF EXAMINER: ¥ 2/ %[a{/ 3-30-74
N. Dudley ° 7 Date
APPROVED BY: | 57> /¢
Chief, Project Section 1D Date #*

SUMMARY: Four SRO and three Instructor Certification exams were
administered during the week of March 6, 1984. Three SRO candidates
and one Instructor Certification candidate passed. One SRO candidate
and two Instructor Certification candidates failed.
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REPORT DETAILS

TYPE OF EXAMS: Initial __ Replacement X Requalification

EXAM RESULTS:
| RO | SRO i Inst. Cert | Fuel Handler
| Pass/Fail | Pass/Fail | Pass/Fail | Pass/Fail
| I | |

| | | | l

|[Written Exam | / | 4 /0 | 1/ 2 | /

| | | | |

| | | | |

|Oral Exam | / | 4 /0 | 2/ 1 | /

| | | | |

| | | | |

|Simulator Exam| / | 371 | / | /

| | | e |

| | | | |

|Overall | / | 3/1 | 172 | /

| | | I |

| | | | |

1. CHIEF EXAMINER AT SITE: N. Dudley

2. OTHER EXAMINERS: B. Gore
J. Huenefeld

3. PERSONS EXAMINED

SRO

McSorley, William P.
Maag, Ronald H.
Hass, David L.
Wynne, Michael E.

INSTRUCTOR CERTIFICATIONS

Frederick, Edward R.
Wilt, Daryl L.
Kacinko, Frank J.



Summary of generic strengths or deficiencies noted on oral exams:

None

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

Some instructor certification candidates were weak in the area of
administrative procedures, conditions and limitations.



4.

Comments on availability and candidate familiarization with plant
referen.e material:

SRO candidates were very familiar with reference material available in
the main control room.

Comments on availability and candidate familiarization with plant design,
procedure, T. S. changes and LERs:

None



6.

Comments on interface effectiveness with plant training staff and plant
operations staff during exam period:

Plant operations staff ensured ready access to the facility and expedited
issuing dosimetry.

Improvements noted in training programs as a result of prior operator
licensing examinations/suggestions, etc:

None



[

Personnel Present at Exit Meeting:
NRC Personnel

N. Dudley

NRC Contractor Personnel

J. Huenefeld

Facility Personnel

H. Hukill
M. Ross
B. Leonard

Summary of NRC Comments made at exit interview:

Six of the seven candidates were evaluated as definite passes on the
oral examination. Two candidates performed extremely well on the oral
examination.



Summary of facility comments and commitments made at exit interview:

The written examination was difficult.

CHANGES MADE TO WRITTEN EXAM
uestion No. Change
7.10b Modify answer

Modify reference

Modify answer

Reason

Answer key should require the
information contained in

Step 12 of ATP 1210-5 rather
than the recommendations for
subsequent Emergency

Director actions.

TS or 10 CFR 50.72 or 73
maybe used as basis for
answering question.

Operations supervisor
schedules staff activities
upon notification from the
GMS coordinator.




Attachment:

Written Examination(s) and Answer Key{s) (SRO/R0O)
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Facility: TMI-I

Reactor Type: BaW

Date Administered: ™arch 6, 1984

Examiner: B8rvan Gore

Candidate: Ke—a‘z‘

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side onlz.
Staple question sheet on top of the answer sheet. Points for each question are
indicated in parenthesis after the question. The passing grade requires at
least 70% in each category and a final grade of at least 30%. Examination
papers will be picked up six (6) hours after the examination starts.

Category % of Candidate's % of
Value Total Score Cat. Value Category

25 25 5. Theory of Nuclear Power Plant
Operation, Fluids and
Thermodynamics

25 25 6. Plant System Design, Contraol
and Instrumentaticn

25 25 7. Procedures - Normal, Abnormal,
Emergency, and Radiologica’
Control

25 25 8. Administrative Procedures,
Conditions, and Limitations

100 TOTALS

Final Grade %

A1l work done on this examimation is my own; ! have neither given nor received
aid.

Tanaidate's Signature



5.0 THEORY OF NUCLEAR POMWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER AND
FCUTD FLOW (25 POTNTST

——

5.1 a. When constructing a 1/M plot during an approach to
criticality, why must you wait after each rod
withdrawal step before recording NI count rate? (1.0)

b. Suppose you record the count rate too soon, and use this
count rate to add a point to the 1/M plot which you are
constructing, If the plot is used to predict how much more
rod withdrawal is required for criticality, the predicted
amount be larger or smaller than what you would have found if
vou had waited longer before recording NI count rate?

Explain using a sketch, (1.5)
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5.2 Primary flow rate is many times greater than seconuary flow rate
while secondary heat transfer rate is equal to the primary heat
transfer rate. Explain the differences in flow rates.

dh for faed 22
- ¢

Staaa Is large due o a Phase caanga. Cp_;
_:‘_"usaaunréu:auphmcbm-.
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5.3 Is the stress in the reactor vessel greater during heatup or (1.5)
cooldown? Explain your answer.

€. On a cooldown, o 8 151 is the same as a =
leatup since pressure inside is still higher than pressure out-

side. Temgeratg:g SLI8SS will be opposite, however, since the

inner wa molecules are attempting to contract but are being
Teéstrained by the wall. This results in a tensile Stress on the 9.5
lnner surface with compressive stress on the outer surface.

leferring to (Figure 4-19¢c) it can be seen that zg§¥;;§nt Stress
iuring a cooldown more closely approaches maximum a lowable 0.5

ZD-T—/V‘ 5 Vol yig P rvé




5.4 How do the magnitude of the moderator temperature coefficient
and the doppler coefficient of reactivity change corresponding
to increases in the following parameters. Assume reactor
power 1s about 50%.

a. thermal power level

b. moderator temperature

c. fuel temperature

d. boron concentration in the coclant

MTC _y Doppler Coef. <
a. Constant above 15% [0 77 Becomes Tess negative _ -
power (moderator temp.
program constant)

-
~

be. Becomes more negative;3~ No significant change ~
or less positive )

. No change [9.2%] Becomes less negative [ -.’

d. Becomes iess negative .7 No change [.. 7~

or more positive

0T m Vol I pp 145-157
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5.5 MWhy is there a pressure-temperature limit on the RCS when the
control rods are withdrawn ¥

(1.0)
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5.6 Your reactor is operating slightly below full power when an
RC pump trips off,

a. MWhich RPS trip limit would normally be reached first? (1.0)
b. Ex why the RPS would or would not trip the plant.
nclude automatic ICS actions and inherent plant
characteristics, (2.0)
1.2
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5.7 Saturated steam at a pressure 1400 psia leaks past a valve
into a tank pressurized to 100 psia. What temperature is the
steam which enters the tank? Use the Mollier chart of
Figure 5.7 for this question. Explain how you used the chart
to determine this value. (Hint: how much work does the
steam do in these process?) : (1.5)
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5.8 A reactor trip occurs after 10 aays at 100% power.
Explain what will happen to subcritical neutron
count rate from the time “"TRIP + 3 hr" to "TRIP + 72 hr."
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5.9 The attached Figure 5.9 shows the response of RCS pressure and

pressurizer level to a trip of one RCP at power. Which curve
represents pressure and which represents level?
Justify your selection,
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Fig 59 (leay)
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5.10 The reactor is shutdown by 4% delta K/K with a count rate (CR)
of 10 cps. How much negative reactivity would have to be
inserted to reduce the count rate by 1/2? Show work.

(Note: equation sheet attached).

Ky = 2%.96 — | :

ke 2 .724)

Nigatit Reactunty wisote/ = 96— .70 3 4%

orm VAL D pu
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5.11 For the attached Figure 5.11 state what portion (ex. 20 to
40% tube length) corresponds to:

a. Nucleate boiling
b. Film boiling

C. Superreat

a. Nucleate 5,’,/,'-...; O =-58%
b. F1lam Baflt“‘v S8~ 721 %
& gwr‘vh‘f 2% - IM’/O

oTMm VAL rPp iz, 45-14€
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5.12 a. State the formula defining quadrant power tilt. (0.5)

b. Why is quadrant power tilt limited by your technical

specifications? (1.0)
C. Exglain how a dropped rod affects quadrant power tilt? (1.0)
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5.13 Water having a specific heat of 1.0 Btu/1b °F cools a heat
exchanger for oil having a specific heat of 0.5 Btu/1b °F.
Mass flow rates for water and oil are the same. The oil is
cooled from 140 to 100°F. If water enters at 70°F, what is
its exit temperature? Show yourwork. (Note: Equation sheet

attached.) (1.5)
(w 6T, = Coi 2 Tui .l
OTw = 0.5#40 = Tag+ =70 i
Tarit =90 °F ol
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6.1 With regard to ICS feedwater control:

a. What is "feedwater temperature error" and how does it

affect feedwater demand. (1.0)
b. Explain why this is important. (1.0)
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6.2 Exslain how a quick check for proper compensation of an inter-
ate range detector may be made after reactor shutdown.

Explain the indications of both undercompensation and
overcompensation.

6.7.’

; ] - ~ During a shutdown, the decay
rate should reach the [imiting -80 second period (-1/3 DPM) value if the
response is reflecting the neutron behavior only. One quick check,

(1.5)

after allowing time for the other delaved neutron groups to decay, is ©
ﬂgﬁ@p{hnwﬁ for the indicated level 10 decay by one decade.

turns out mathematically that a negative 80-second period corresponds
to a decade fall-time of apprmdmitﬂeyg? minutes. [f insuriicient
compensation is applied and the detector current is being influenced by
the more slow decay of gammas, the decade fall-time will be substantally
longer than 3 minutes and the level signal will "round out" to a residua!l
current level well above the true neutron level.

Conversely, when the detector is over-compensated, the current takes .
rapid "nose-dive" and pegs at full down-scale.

oTm Vol & +P269



6.3 a. [Explaig the principle of operation of a self-powered neutron
detector. (0.7)

b. List two factors other than neutron flux level which affect
SPND readings and must be compensated for. (0.8)

a) Rh +an a:wa , Lecay . & > ageols
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6.4 State the function of "aspirating steam" (or "bleed steam")

l

Tn an 0TS6, and describe how this functim is accomplished. (2.0)
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6.5 The attached Figure 6.5 copied from your training materials
shows a S/G level auctioneering circuit. Explain how this
circuit functions to pass only one of the transducer outputs .
and tell if it is the highest or lowest. (2.0)

Diodes are requirec to have a ) ©
certain voltage differential in order to allow an electrical

signal to pass, therefore, one diode passing the highest signal
will effectively block the output from the other dicdes and the
pProcess variable will be controlled by the diode which has the /-@

Aiyﬂcs'f Ortput
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Ce

b.

True or False: The control rod sequence monitor does not
consider too little overlap between rod groups.

What two rod position permits must be satisfied in order
t0 satisfy the plant's feed and bleed permit requirements?

Which of the following control rod drive breaker combi nations,
ripped, will NOT cause a reactor trip?

True

O

Growp 1= % Out Liwitg -

qu,¢+ '”7 ] Youp WA 1 AR | A ) A
wlft"lwa' L;ﬁ\n"f‘

-Category 6 Continued on Next Page-

Q

O

HDARP CR D Lassorn fp 1, 29 30

(0.3)

(0.8)

(0.4)

-

-

L






6.7 During operation at power, will pressurizer level read higher
or lower than actual (and explain why) if:

a. Temperature compensation is lost. {1.0)

b. dp cell connection to tank top ruptures. (1.0)

g Leel & ky(a.‘ ‘LL.,JM‘&"J{

0.4
b) Naa bg hy‘—‘z&——a/ﬂh—ﬁw-ﬂw'&,hw
WMW“&M’E“/ 2.6
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6.8 a. Label the components indicated on the attached Source Range

channe! diagram, Figure 6.8, and indicate the control
function performed by this circuit. (1.0)
b. Describe how the detector output is adjusted to indicate
only neutron flux. (1.0)
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Fortunately. because the specific ionization is lower, the amplitudes of
the puls om_gamm gon are lower than the amplitude of the 0.5
criminate out

unwanted . ’

The currentipulses of the various sizes arriving at the main
amplifier are processed first by the discriminator. Again, the purpocse

of the discriminator is to separate the pulses due to the alpha partcies
(in"the case of a EF;cFaﬁE%S—E‘om pulses of other types of radiation
and electrical noise. ” This goal is accomplished by gi_s_cg_x;gg%g_(_qg_ 2.c
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If a total loss of main and emergency feedwater occurs and

6.9 a.
only one HPI pump is available, is it possible for
HPI cooling to match decay heat production? (0.75)
b. MWhy is it important to open MU-V-36 and MU-V-.7 when
HPI is manually throttled? (0.75)
Q. -
[f only one WP! pump is available RCS temperaturas

NOTE: i
will rise until WPI cooling capacity matches decay
heat (approximataly 70 minutes after trip).

b, 'fo/»unﬂo a reerewkdTion pa/'t"k 5+
M“'-r' * 'J,.o'f'&cj' CLJ MeIT ptwmps

ATP 1210 -1
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6.10 Explain how the Integrated Master Subsystem of the ICS
n full auto) controls turbine valves in response to an

increased load demand.
b. How does the plant accommodate a rapid load increase? (1.0)

(1.5)

a, Turbine valves are controlled to maintain steam header pressure
at a "modified setpoint” value. The demand error (difference 0.5
between demand and MW generated) is used to modify the header
pressure setpoint., Setpoint is biased low if generation is low.2.5
This opens turbine valves and increases steam production and " XF
generation.\, If the demand error results fram a rapid demand
increase, increased steam production results more rapidly than c6
the Rx can respond to demand changes. Energy stored in the 0TSG
saturated water fnventory is thus borrowed, to be redeposited p.§

when Rx heat production catches up with load demand.

OAR P ITcCs Lesson
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Upon loss of [CS/NNI power
a. What position will Hand/Auto station indicators assume?

b. position will the main feedwater (D valves
W-V)7A/B) assume?

How do the main feedwater pumps respond?

dhx is 1t important not to immediately attempt to restore
LCS/NNI power?

M Mu
b % Midstrohe

: ad ~ 2¥T0 RPN

CAUTION: Do not select alternate |
attempt to restore power at this
storation of HAND power, main and
valves will stroke fully open.
AUX power, emergency feedwater v
fully open (unless selected to
loader).




6.12 a. When one channel of the Reactor Protection System is in
channel bypass, what will happen if you attempt to bypass

a second channel” Exglain why . (2.0)
b. If one RPS channel is bypassed, and a second channel is

switched to “test," how many of the remaining channels
must recefve a trip signal to trip the reactor? (1.0)

A, [Interlocks - Only one channel can be bypassed at one time Decause of an )
electrics! interlock. The power to keep the bdypass relay energized must
pass through the switch and contacts from all other switches 0 get
ground. Once a channel bypass is energized, it opens contacts which
precent any other bypass relay from dDeing energized.

h. ome

OAR’ RPS Lesson :



6.13 What other two methods may be used to open the emergency
Teedwater valves EF-V-30A and B if they fail to open as needed
to control SG level when the hand/auto station is in AUTO, and
if they still remain closed when the station is switched to

HAND?

[f the valves have not opened, switzh to the back-up
‘manual loader and attempt to open using the backup
manua! control station located in tne Control Room.

[f the valves are still not cpen, have the auxiliary
operator establish communications with Control Room

Operator and take local handwhee! control of the
valves and open them as directea by the Control Poom

Operator.

ATP 1210-10
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7.1 Plant heatup is beginning, with pressurizer heaters maintaining
RCS pressure appropriately. Describe how the RC pumps are to
be operated prior to RCS venting. (1.5)

A and A, sacl REA, s ot Ty

ff7 JW ;‘M—L\‘ub, ﬁ M"' 2.3
4?&?67) Leqie oo pcp

P |1 o02~-1



Under what condition may the fuel pin compression curve of
0P 110Z-TT be exceeded by procedure.

(1.5)




Following shutdown of the last RC pump during plant cooldown,
RCS pressure is controlled using the anxiliary pressurizer,

spray throttle valve, How and why 1s the auxiliary spray

throttle valve adjust or proper flow during cooldown? (2.5)

36. Slowly open the auxiliary Spray throttle

the pressurizer until 4 temperature increase is detected

in the pressurizer surge Tine. Adjust the duxiliary
Spray throttle valve (1n the close direction) unti] the
temperature returns to ts previous value.

This spray adjustment is to prevent pressurizer

outsurge into the R.C. hot leg. The pressurizer

surge temperature should be monitored closely

thmq:mt the continuation of cooldown. If the

su A ine temperature increases again, adjust the

duxiliary spray throttle valve (in the close

direction) unti] the
Previous velue. temperature returns to 1is

E

3 NOTE : Hot pressurizer water out surge into the hot leg dur- :

: ing depressurization could induce voids in the RCS :
: that will be noticed by a sudden increase of the 3
pressurizer level. s

Alse /ev,’f Cred (T ~ou p-T m;;d“,‘,y,&ks
J

C{ﬂ?d s lﬁ “fc."\-, e /S‘-l»—-r)'\ Co catrvaT o -
0F lior =) /7

«Category 7 Continued on Next Page-
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7.4 when feeding a dry steam generator:
a. Whal condition indicates that the SG is “dry?" 0.75

b. S_sm the three limitations which must be observed. 2.25

/ d:?r
A <4 (¥ Sa M»-}J—

- 075
b. I UAI M Fw o,78

7 ‘ .
. Josdnoti & 0. 5104 Lo b il Lot sird
7 Ve b et ll ST <c70°F 0. 78

AT P 1210=10




7.5 Following a thermal power change exceeding 15 percent of rated
thermal power during a l-hour period, what two places must
be sampled, how soon, and for what are the samples

to be analyz (2.0)

53671;' f?ijE [tfriﬂ"‘“ﬁggrmGat!dz*~gf:, 144( + e o G T30
— C“‘Z““"Wﬂ# (4 e o

/:;g fﬂwwwm
g g————

OP Noxr-4 pi
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7.6 a. Following a reactor trip where all plant systems and
indications respond as expected, what immediate manual
actions must be taken? Do not include verificatTon, (1.0)

b, What actions are required if OTSG level is at 50% on the
operating range and increasing, with no indication of a
tube leak? (1.0)

2. Mamually Tro Rx
Mumually Trip Tundew
St o wreond mup L

b Taks hamd  cowlrr g7 MFw
Myofa'ﬁw volit and haion
pmrw £ bach wuntd a g. 7
Maz o 2elatliotd 0.3

AT P 1210 =)
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Caleulation
7.7 Briefly explain how a heat balance catibratien is performed,
Include the two major values which are calculated when each
anf

is most accurate, (2.0)

WW(‘*%%M@NW :;:'
M"/&w/trwk) 1 m%(mw_g,ﬁ;
H gl pon). Ritrenn (s amd /W% FP

a w«yﬁﬂ/m% e ? Aleov ha o« b
Ntaede G uadd. szt{ uu% % ~ |

5 e () "Lt & iy, N7 )
Q/MM?; 4‘.1,“%’ (H,- ”..) Fr &t{fé'/v —OrEsT
'Su&ub’_: M) (H‘-/l,) /f, hM//;?«v Qe

| PoOTS &
(Wt thaviy oo tim— poduce weightt-fr bty 4G
(heat Lo "contetinis, uww—f‘r(m‘bw Mw)

orR 1103 -/4
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7.8 How 1s uniform heating of the 015G shell accomplished during
Plant heatup when RCS temperature is less than 220°F? (1.0)

Mamm CoTh 0754';4-7,

C>14l454441~7" 45;‘41*1 .tzgv leoArny ‘Lj7/ﬂ1n—¢nv alots @31C’
n ,-~¢u~.¢44nﬂﬁ )'7£¢¢ Lttt .ALAGZ:LA-4.~:’, 64:7=T

to Mell rigiin sbot th walis wd Liak (053
UCM7%«M“%..IMWM
P Coaliq oy -4

OP )l o02-1
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7.9 a. What is the required subcooling margin (SCM)?

b. What immediate actions are required if the
required SCM is lost?

Q. SCMm2 25°°

b. 1.0 IMMEDIATE ACTIONS
' I Trip all RCPs.

s W

ATP 1210 -~

-Category 7 Continued on Next Page-

Initiate HPI. (2 pumps full flow)
Verify EFW has auto startec.
Raise OTSG level to 90%-95%.

(0.5)

(2.0)

0. 5 each



7.10 If the plant is operating at 100% FP and a 40 gpm tube leak is identified
in the A OTSG:

a. What immediate actions should be taken? (1.0)

b. Under what conditions should consideration be given
to isolating OTSG A? (2.0)

a' ( A W} 0&1—& MU~yV-3 .3 |
| S‘L«ZH:W J/uﬁ AM ) Ak, 0. 4
M Safily it ' i |

Y P g ol b Ty aitismg - 0]

ATP 1210-5

b. RCS Tt at l«xuwﬁ.w < $40° @-5"

BwrsT <2/

-
mf e 7”’ ’)!Cat{;ory 7 Continued on Next Page-



7.11 If RC-V-3 must be closed to control pressurizer spray,
how must it be operated subsequently? 1.0



7.12 Answer TRUE or FALSE:

a. When seal leakoff flow from a No. 1 RC pump seal is 7 gpm,
and outlet temperature is higher than normal, the seal
leakoff valve must be closed within 5 minutes. (1.0)
b. When high RC pump vibration is observed coincident with
a high stand pipe level the pump must be secured within
20 minutes. (1.0)
c. If RC pump seal injection is lost the No. 1 seal bypass
valve must not be opened. (1.0)
a. True
b, False (24 hvs)
G TVue. (protect mwd barvievy h¥ X a,u:.i";)

AP 1203-1534



8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS (25 POINTS)

8.1 How is a component or system determined to be capable of
B'Q—'foming its intended function within the required range,
according to technical specifications, (1.0)
-3 OFTRABLE

~i;~::~:e:. Cr systex is operable wvhen it is capable of perforping i4s Iztended
;.1==-c: vithin the required range. The comncne“- or system shall be coasidered

= ~&ve this capability when: (1) it s ~23_the limitizg ditions for a5
cr2retion defized iz Specificstion 3, and (2) it has been terted neriodically

*% acecrdance with Specification 4, and has mes its perforzance requ Tements. e -

TS 1.3

-Category 8 Continued on Next Page-




8.2

Answer TRUE or FALSE

a. The Emergency Director may overrule the Emergency Support
Director in the classification of an emergency.

b. The Emergency Director may direct an SRO to handle
approvals of offsite agency official notifications.

c. The Emergency Director may authorize emergency workers
to exceed 10 CFR 20 Radiation Exposure Limits.

d. The Emergency Support Director may overrule the
Emergency Director in directing deviations from
established emergency operating prncedures.

a. Falwt
b. Falet
C. Thet
A. Folee

EPITP 100 4.3

0.5

0.5

0.5

0.5



a

fals&

-—

The Emergency Director is vested with certain
authority and responsibility that may not be :
delegated to a subordinate. Included are: 3
: a. Classification of an e-ergency event.
‘) E;(5<L b. Approving and directing official notification to
e offsite agencies.
c. Approving and directing information releases to
the media.
d. Approving and, if possible, personally conveying
appropriate Protective Action Recommendations
to the Bureau of Radiation Protection.
e. Directing onsite evacuation at the Alert or
lower level emergency classification based on
potential hazard to non-essential personnel. :
f. Authorizing emergency workers to exceed 10 CFR 20 :
Radiation Exposure Limits. -
g. Approving and directing deviation from
established operating procedures, emergency
operating procedures, normal equipment operating
limits or technical specifications during
: attempts to control the emergency. (Note: It {s
: imperative that the Emergency Director consult
: to the fullest extent practicable with the
Parsippany Technical Functions Center in arriv.

L True

ing at a decision to deviate from prescribed 3

procedures.) $
1004.3
Revision 9

Jen the designated Emergency Support Director (ESD) arrives at the site
ind declares himself to be ready to assume that role, he will assume
overall responsibility for management of the response to the accident and
recovery operations. With activation of the ESD function, the ESD
specifically will assume decision authority for Items C and D. However,
decision authority for Items A, B, E, F, and G will be retained by the

QU
Fa\s Emergency Director (ED). Decisions on all of the 1isted actions normally

will result from close and continuous consultation between the ESD and
the ED and it 1s the responsibility of the ED to ensure the ESD is
provided with the necessary information to arrive at timely and appro-

priate decisions. In the special case of event classification, the ESD

shall retain the prerogative to overrule the ED if, in the judgment of

the ESD, uncertainty or other considerations exist to the extent warrant-

ing classification of a higher level of emergency than that classified by

the ED.




8.3 The attached Figure 8.3 is a composite of two figures from your
Technical Specifications. Identify (name) both the outer and
inner curves and state when operation is allowed in
Regions A, B and T. (2.5)

0“& Cewnst — RPS 'ﬁuf May, a//a-w-u/’QAJ,paémf;
it Convt — LML,MAM&OMM

fl’t'onﬂ -Marmt

bt Aia ' covie it a ctin,
o 1R ham
&WC - Crntinm wrre W“*“‘

76 2.3 awd 3.5
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8.4 If an error is discovered in a surveillance sheet during
a review, what must be done?

When errors are identified during reviews, audits, etc:

AP

Place an asterisk by the incorrect entry that refers

to correction discussed below.

Adjacent to the incorrect entry write:

1.  the correct entry or an explanation why a
correct or appropriate log entry was not made

. — -_—

2. legible signature of the individual that

identifies the error and enters the explanation

3. time and date the explanation is entered.

/912

-Category 8 Continued on Next Page-
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8.5 When the RCS temperature is less than 200°F, what are the

minimum shi%; operations manning requirements, as required
n 1102-11. (2.0)

When the RCS is less than 200°F the minimum shift opera- |
tions manning requirements shall pe:

a. 1 Shift Supervisor (SRO) 0.8
o &

*1 Shift Foreman
c. &

2 Control Room Operators (at least 1 RO) O
4 Auxiliary Operators 0%

*May be waived by the Manager, Plant Operations TMI-1
b. A minimum of 1 SRO or 1 RO must be in the Comtrol | )ﬁ
Room at a1l times when the RCS is less than zoo‘r_:_//

Nt Rogd 5%

OP Nozx=il p/é
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8.6

a, What does the signature of a maintenance supervisor on a
tagging application indicate? (1.0)

b, Whose permission is required to energize Non-ES
equipment bearing a Blue Tag? (1.0)

Co It the power supply to a component is Red Tagged for
maintenance, when would the manual operator for the
component not be tagged? (1.0)

|

0.\ e has mafle am iodepandid ihoch 77‘7 Covrrapl
*“JW;J-EM A o Mu«ﬂ‘du;—w
b.! Ay [&)% 07.0«4?24«4 (oot . prrasail

c. #/M,;?‘M;ﬁa« 7%‘ trspasn? dOee s
Sfech hy doelnied] aofXy oo waiitinan 2
piaoela Ld R U pow augply
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8.7 Explain why a shift supervisor should or should not approve each of the

ollowing maintenance requests. Assume that the plant is at steady
state, 100% FP.

a. A request to tag out MUP-IC for 20 minutes for routine
maintenance when MUP-IB is inoperable.

(1.0)
b. A request to replace the gasket on the containment
airlock inner door which has been identified as leaking
excessively, Overall airlock leakage is within
technical specification limits, (1.0)

a. Allrad l?, 7S5 . Would mot dog 1 ¥ avoidable
CAF‘A'“? Adwiin, probidnitis., # gaina] 2 Tlirni NO
TS M-t\fv\/&m P e Mt—-\uu?.,;l

746 23.).1 b. Two makeup pumps are operable in & ineered safeguards mode
’ . povered from independent essential busses.

3:3:2 Maintenance she!l be allowed aurinq power opcrnf;gn.:‘f; ::c,;
component(s) in *he makeup and purification, decay ?M:'?o'n o8 ‘9.“‘
i Instrumentation, !
ling water, RE spray, CFT pressure . ’ .
m?rugncnnﬂc':n, SWST level instrumentztion, oOF cooling :i?t svs.::s
which will not remcove more Than one +rain ot e=ch sysTem Trom ‘::v.'...;
Components shal! not be removed trom serv ice sc"?hr. the e ”c.*.“
' sysTem frain is incpersbie for more +han 72.cons¢:u.wo bou:s..‘. £ 2
: » system is nct restored Tto meeT the roqu:romenﬂ. ot S:ccnlhc ?ido-m
| . 3.3.1 within 72 hours, the reactor shall be placed in a cold shv
| i condition within twelve hours.
!

fats & ke compenents, the
3.3.4 Peipr %0 initiating maintenance on &Y of ¢ =P ,

- 44 s,
duplicste (redundart) cozponent shall de tested 1o assure cperadility

b, AM /‘V.T'S. WMW&\@W:/MJ
e B B preomel tagands [Raden, k., ot | )

7'5’-7 4 One door of the personnel hatch or emergenc:,"ni:.cn f.ay :io;;::dr:;e
Lo up to 24 hours for maintenance, repair ?r ::c?c.i.-c:.t-cz o ’e;k
+her door of the hatch is maintained c-csfa aed-fs '3;: :nc‘ S
tested and found to meet the local leak rate c::.S;-aO;i;‘;;t;cn-
within 24 hours prior to the maintenance, repair cr £

-Category 8 Continued on Next Page-



8.8

State for each of the scenarios listed below whether the NRC Operations
Center must be notified within 1 hour. Explain your answer with reg
to your technical specification requirements,

b.

Ce

d.

RPS trip of reactor at 620°F,

Turbine trip due to windstorm damage to electrical
transmission lines,

RPS %rip setpoint discovered to be 2350 psig during
surveillance,

Failure of the reactor to achieve criticality by
0.5% delta k/k beyond the ECP,

Failure of the reactor protection system or other sysTems
subject to limiting safety system settings *o En:?la?c +he
required protective function by the +ime a2 menitored para-
meter reaches the setpoint specified as the limiting safety
system setting in the Technical Specitications or failure
to complete The required protective function.

Conditions erising from natural or man-made events *hat,
2s a direct result of the event required plant shutdown,
operation cf saftety systems, or other protective measures
required by Technical Specifications.

C.Note: |Instrument drift discoverec 2as 2 result of ﬂsfi:g neec
ND'{ nct be reported under this item buT may be reportabie
fas“Qt‘ under [tems 6.9.2.A.5, 6.9.2.A.6, or 6.9.2.8.1 below.

4
0T

?xiﬂ"

TS
|

Reactivity ancmalies invoiving disagreement with the predicted
valye of resctivity balance under sTeady state conditions
during power operation greater than or equal to 1Z &k/k; a
calculated reactivity balance indicating a shutdown margin
less conservative than specified in *the Technical Specitica=-
tions; short term reactivity increases that correspond to.a
reactor period of less than 5 secongs or, if sub=critical

an unplanned reactivity insertion of more than 0.5% Ak/k:

or occurrence of any unplanned criticality.

6 7 2

~Category 8 Continued on Next Page-
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8.9 What two conditions require reevaluation of a Standing RWP? 1.5

y A standing RWP (SRWP) may be issued for routine operations;
it will be reevaluated every six months; and/or when conditions
as determined by radiation monitoring or surveys,
such that the resulting exposures warrant of change of the
permit.

,” 7 cacl

o7 m Vol 1V prsi



lves in the

ring functional testing of power-operated va

- ggcaygheat removal system, what indications are used for .
valve cycle timing?

1104-4
Revision 40

.................................... Q-------------------“-'-------

- NOTE: During valve functiona testing, it is necessary

- to record the tiae for power-operated valves to
open or close. In order to assure the valve
operating time measured is consistent for all tests,
the time required for the tested valve to fully
open (or close) shall be established as the time
from pushing the local or remote open (or close)
button until only the red open (green close) 11ght
is energized on the dppropriate panel.

’--QQ---‘--------------------------------‘-‘--- .......................
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8.11 Answer TRUE or FALSE:

a. A CRO trainee shall use a procedure marked "Verified
Copy" for system walk-down and familiarization, (0.5)

b. Controlled copies of procedures used in performance of
official work activities may be thrown away at the
completion of the activity. (0.5)

€. During emergencies, plant operations personnel may
deviate from establisred procedures as necessary to
minimize personnel injury. (0.5)

2. False - bprmalis sanly
b, Thut (wamfw)

= et - mWM%J o TNAY

4dp 129 &
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8.12 a,

b.

Whg performs scheduling of Technical Specification
Surveillance (TSS) Testing activities? J
(Give title, not name.) _ (0.5)

When TSS testing is initiated prior to the scheduled
performance date, under what two conditions may only

part of the entire test De performed? (1.5)
v . lu;a AN '.‘ft“' ﬁta;
Oparal s Seqrrasn |1 7 -
a 6’\4 < C&O"";"‘“ fat/ (0:;)

b. The entire test need not be performed providing:

1. The equipment tested is left in the same or
greater degree of operability as before the
test; and

2. Sufficient precautionary measures (from Section
5.0 of the procedure) are taken to insure that
the performance of the partial test has no
greater impact on the plant than if the entire

test were performed.

0.5 Zach

AP loo| T
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8.13 Describe the in-plant marking methods used to identify
Tocked valves listed on the locked valve list. (1.5)

Unit 1 Only - A1l locked valves identified on the locked

valve 1ist are additionally marked as follows:

A1l locked valves have metal tags attached to their

locks that identify the valve and also its desired i
position.

A1l normally locked ciosed valves have their locks o.S
painted green.

A1l normally locked open valves have their locks 0.5

painted red. AP 10 TS



- &

Where ;1 = 52
(density)lfvelocizy)l(area)l = (density)z(veloci:y)z(area)z

2
KE = 2%_ PE = mgn PE{+KE +P V) = PE,HKE,+P,Y, where V = specific
P = pressure
Q = me,(Toye.t, ) Q = UA(T, e"Tsem) Q = m(hy-n,)
P =D ICSUP(C) P = poet/T SUR 26,06
(Beta - Rho)/Rho x Lambda
It K & (Kepp-1)iRgpe CRy(1=Kgpg1) = CRp{1-Kgpey)
(1-K ) (1-K_..) x 100%
‘e affl SOM = e:f
eff2 aof f
""" SR TR T e bl el et Aot o
- = i -(decay constant)x(t)
decay constant t1/2 tl/Z A=A 0
Water Parameters Miscellaneous Conversions
1 gallon = 8,345 1bs 1 Curie = 3.7 x 1010 4ps
1 gallon = 3,78 liters 1 kg = 2.21 1bs
1 £t3 = 7.48 gallons 1 hp = 2.58 x 10° Btu/hr
Density = 62.4 1om/ft° 1 M = 3.81 x 10% seu/me
Density = 1 gn/cm3 1 inch = 2,54 centimeters
Heat of Vaporization = 970 B8tu/lbm Degrees F = {1.8) x (Degrees C) - 32
Heat of Fusion = 144 Btu/lbm 1 Bty = 778 ft-1bf

1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-1bm/1bf-sacl

..------.o-----------------.- ...........
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25 25 8. Administrative Procedures,
Conditions, and Limitations
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A1l work don2 on this examination is my own; [ nave neither jiven nnor ~eceived
aid,
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5.0 THEORY OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER AND
FLUTD FOOW_

5.1

5.2

5.3

5.4

5.5

5.6

(25 POINTS)

a. When constructing a 1/M plot during an approach to
criticality, why must you wait after each rod
withdrawal step before recording NI count rate?

b. Suppose you record the count rate tro soon, and use this
count rate to add a point to the 1/4 plot which you are
constructing. If the plot is used to predict how much more
rod withdrawal is required for criticality, will the predicted
amount be larger or smaller than what you would have found if
you had waited longer before recording NI count rate?
txplain using a sketch.

Primary flow rate is many times greater than secondary flow
rate while secondary heat transfer rate is equal to the
primary heat transfer rate, Explain the differences in flow
rates .

Is the stress in the reactor vessel greater during heatup or
cooldown? Explain your answer,

How do the magnitude of the moderator temperature coefficient
and the doppler coefficient of reactivity change corresponding
to increases in the 70||ow1ng parameters. Assume reactor
power is about 50%.

a. thermal power level

b. moderator temperature

c. fuel temperature

d. Doron concentration in the coolant

why is there 2 pressure-temperature limit on the RCS when the
control rods are withdrawn?

Your reactor is operating slightly below full power wnen an
RC pump trips off,

a. Which RPS trip 1imit would normally be reached first?
b. Explain why the RPS would or would not trip the plant,

nclude automatic ICS actions and inherent plant
characteristics.

-Category 5 Continued Next Page-

(1.0)

(1.5)

(1.0)

(1.5)

(1.0)

(2.0)



5.7

5.8

5.10

5.11

5.12

5.13

Saturated steam at a pressure of 1400 psia leaks past a valve
into a tank pressurized to 100 psia. What temperature is the
steam which enters the tank? Use the Mollier chart of

Figure 5.7 for this question, Explain how you used the chart
to determine this value., (Hint: how much work does the
steam do in these process?)

A reactor trip occurs after 10 days at 100% power.
Explain what will happen to subcritical neutron
count rate from the time “TRIP + 3 hr" to “TRIP + 72 hr."

The attached Figure 5.9 shows the response of RCS pressure and
pressurizer level to a trip of one RCP at power. Which curve
represents pressure and which represents level?

Justify your selection.

The reactor 1s shutdown by 4% delta K/K with a count rate (CR)
of 10 cps. How much negative reactivity would have to be
inserted to Teduce the count rate by 1/2? Show work.

(Note: equation sheet attached).

For the attached Figure 5.11 state what portion (ex. 20 to
40% tube length) corresponds to:

a. MNucleate boiling
b, Film boiling
C. Superheat

a. State the formula defining quadrant power tilt,

b. Why is quadrant power tilt limited by your technical
specifications?

c. Explain how a dropped rod affects quadrant power tilt?

Water having a specific heat of 1.0 Btu/1b °F cools a heat
exchanger for oil having a specific heat of 0.5 Btu/lo °F,
Mass flow rates for water and oil are the same. The oil is
cooled from 140 to 100°F, If water enters at 70°F, what is
fts exit temperature? Show your work, (Note: Equation
sheet attached.)

-Category 5 Continued Next Page-
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(2.0)

(2.0)
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(0.5)
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(1.0)

(1.5)
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6.0 PLANT SYSTEM DESIGN, CONTROL, AND INSTRUMENTATION (25 POINTS)

6.1 With regard to ICS feedwater control:

a. What is “feedwater temperature error" and how does it

affect feedwater demand. (1.0)
b. Explain why this is important, (1.0)

6.2 Exslain how a quick check for proper compensation of an inter-
ate range detector may be made after reactor shutdown.
Explain the indications of both undercompensation and
overcompensation. (1.5)

6.3 a. Explain the principle of operation of a self-powered neutron
detector. (0.7)

b. List two factors other than neutron flux leve! which affect
SPRD readings and must be compensated for. (0.8)

6.4 State the function of “aspirating steam" (or "bleed steam")
Tn an O0TSG, and describe how this function is accomplished. (2.0)

6.5 The attached Figure 6.5 copied from your training materials
shows a S/G level auctioneering circuit. Explain how this
circuit functions to pass only one of the transducer outputs
and tell if it is the highest or lowest. (2.0)

6.6 a. True or False: The control rod sequence monitor does not
consider too little overlap between rod groups. (0.3)

b. What two rod position permits must be satisfied in order
to satisfy the plant's feed and bleed permit requirements? (0.8)

C. MWhich of the following control rod drive breaker combinations,
1T tripped, will NOT cause a reactor trip?

a. A+8B

Be A+*C +E

c. A+D+F

d. B+ C+E (0.4)

-Category 6 Continued on Next Page-



Figure 6.5,
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6.7 Ouring operation at power, will pressurizer level read higher
or lower than actual (and explain why) if:

6.8

6.9

6.10

6.11

a.
b.

b.

b.

b.

Temperature compensation is lost,
dp cell connection to tank top ruptures.

Label the components indicated on the attached Source Range
channel diagram, Figure 6.8, and indicate the control
function performed by this circuit.,

Describe how the detector output is adjusted to indicate
only neutron flux,

[f a total loss of main and emergency feedwater occurs and
only one HPI pump is available, is it possible for
HPI cooling to match decay heat production?

Why is it important to open MU-V-36 and MU-V-37 when
ﬂFi is manually throttled?

Explain how the Integrated Master Subsystem of the ICS
(in ful auto) controls turbine valves in response to an
increased load demand.

How does the plant accommodate a rapid loz. increase.

Upon loss of ICS/NNI power:

b.

Ce

d.

What position will Hand/Auto station indicators assume?

What position will the main feedwater SENNER valves
[FW-V17A/B) assume?

How do the main feedwater pumps respond?

Why is it important not to immediately attempt to restore
/NNI power?

-Category 6 Continued on Next Page-
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5.12 a. When one channel of the Reactor Protection System is in
channel bypass, what will happen if you attempt to bypass
a second channel” Exg]ain why . (2.0)

b. If one RPS channel is bypassed, and a second channel is
switched to "test," how many of the remaining channels
must recaive a trip signal to trip the reactor? (1.0)

5.13 What other two methods may be used to open the emergency
Feedwater valves EF-V-30A and B if they fail to open as needed
to control SG level when the hand/auto station is in AUTO, and
if they still remain closed when the station is switched to
HAND? (1.0)

-Category 6 Continued on Next Page-
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7.1

7.4

7.5

7.6

7.7

7.0 PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL

U

Plant heatup is beginning, with pressurizer heaters maintaining
RCS pressure appropriately. Describe how the RC pumps are to
be operated prior to RCS venting.

Under what condition may the fuel pin compression curve of
0P 110Z=TT be exceeded by procedure,

Following shutdown of the last RC pump during plant cooldown,
RCS pressure is controlled using the anxiliary pressurizer,

spray throttle valve. How and why is the auxiliary spray
throttle valve adjusted for proper flow during cooldown?

When feeding a dry steam generator:

a. What condition indicates that the SG is "dry?"
b. State the three limitations which must be observed.

Following a thermal power change exceeling 15 percent of rated
thermal power during a l-hour period, what two places must

be sampled, how soon, and for what are the samples

to be analyzed?

a. Following a reactor trip where all plant systems and
indications respond as expected, what immediate manual
actions must be taken? Do not include verificatTon.

b. What actions are required if 0TSG level is at 50% on the
operating range and increasing, with no indication of a
tube leak?

Cﬂ/c«/afrfh
Briefly explain how a heat balance -adsbratden is performed.
Include The two major values which are calculated,when each
is most accurate,. and

How is uniform heating of the OTSG shel! accomplished during

plant heatup when RCS temperature is less than 220°F,

-Category 7 Continued on Next Page-
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7.9

7.10

7.11

7.12

a. What is the required subcooling margin (SCM)?

b. What immediate actions are required if the
required SCM is Tost?

(0.5)

(2.0)

If the plant is operating at 100% FP and a 40 gpm tube leak is identified

in the A 0TSG:
a. What immediate actions should be taken?

b.  Under what conditions should consideration be given
to isolating 0TSG A?

[f RC-V-3 must be closed to control pressurizer spray,
how must it be operated subsequently?

Answer TRUE or FALSE:

a. When seal leakoff flow from a No. 1 RC pump seal is 7 gpm,
and outlet temperature is higher than normal, the seal
leakoff valve must be closed within 5 minutes.

b. When high RC pump vibration is observed coincident with
a high stand pipe level the pump must be secured within
20 minutes.

c. If RC pump seal injection is lost the No. 1 seal bypass
valve must not be opened.

-End Section 7-
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8.1

3.4

8.5

3.6

8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS (25 POINTS)

How is a component or system determined to be capable of
performing its intended function within the required range,
according to technical specifications.

Answer TRUE or FALSE

a. The Emergency Director may overrule the Emergency Support
Director in the classification of an emergency.

b. The Emergency Director may direct an SRO to handle
approvals of offsite agency official notifications.

¢. The Emergency Director may authorize emergency workers
to exceed 10 CFR 20 Radiation Exposure Limits.

d. The Emergency Support Director may overrule the
Emergency Director in directing deviations from
established emergency operating procedures.

The attached Figure 8.3 is a composite of two figures from your
Technical Specifications. Identify (name) both the outer and
inner curves and state when operation is allowed in

Regions A, B and T,

[f an error is discovered in a surveiliance sheet during
a review, what must be done?

When the RCS temperature is less than 200°F, what are the
minimum shift operations manning requirements, as required
in OP 1102-11.

a. What does the signature of a maintenance supervisor on a
tagging application indicate?

b. Whose permission is required to energize Non-ES
equipment bearing a Blue Tag?

c. [f the power supply to a component is Red Tagged for

maintenance, when would the manual operator for the
component not be tagged?

-Category 8 Continued on Next Page-
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Figure 8.3,
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8.7

8.8

8.9

8.10

8.11

Exglaln why a shift supervisor should or should not approve each of the
olTowing maintenance requests. Assume that the plant is at steady
state, 100% FP.

b.

A request to tag out MU-P-1C for 20 minutes for routine
maintenance when MU-P-1B is inoperable. (1.0)

A request to replace the gasket on the containment

airlock fnner door which has been identified as leaking

excessively. Overall airlock leakage is within

technical specification limits. (1.0)

State for each of the scenarios listed below whether the NRC Operations
Center must be notified within 1 hour. Explain your answer with regard
to your technical snecification requirements.

a. RPS trip of reactor at 620°F, (.75)
b, Turbine trip due to windstorm damage to electrical

transmission lines. (.75)
C. RPS trip setpoint discovered to be 2350 psig during

surveillance. (75)
d. Failure of the reactor to achieve criticality by

0.5% delta k/k beyond the ECP, (.75)
What two conditions require reevaluation of a Standing RWP? (1.5)

During functional testing of power-operated valves in the
decay heat removal system, what indications are used for
valve cycle timing? (1.5)

Answer TRUE or FALSE:

b.

Ce

A CRO trainee shall use a procedure marked "Verified
Copy" for system walk-down and familiarization. (0.5)

Controlled copies of procedures used in performance of
official work activities may be thrown away at the
completion of the activity, (0.5)

During emergencies, plant operations personnel may

deviate from established procedures as necessary to
minimize personnel injury. (0.5)

-Category 8 Continued on Next Page-



8.12 a. Who performs scheduling of Technical Specification
Surveillance (TSS) testing activities?
(Give title, not name.)

b. When TSS testing is initiated prior to the scheduled
performance date, under what two conditions may only
part of the entire test Be performed?

8.13 Describe the in-plant marking methods used to identify
Tocked vaives listed on the locked valve list.

-End Section 8-
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2
KE = 55_ PE = mgh PEI¢KEI+P1VI = PE)+KE,+P,V, where V = 387§$S1C
P = pressure

........................................

delta K = (Keff'l)/Kfo CRI(I-Kfol) = CRz(l-Ke"z)

(1-K ) (1=K __..) x 100%
M= ffl SOM = eff

eft2 eff
""""" ST YT i AR At i Sl bt
" = 3 -(decay constant)x(t)

decay constant t1/2 t1/2 A Aoe
Water Parameters Miscellaneous Conversions
1 gallon = 8,345 1bs 1 Curfe = 3.7 x 1010 dps
1 gallon = 3,78 liters 1 kg = 2.21 1bs
1 ft3 = 7,48 gallons 1 hp = 2.54 x 10° Btu/hr
Density = 62.4 lbm/ft> 1 Mw = 3.41 x 10° Btu/hr
Density = 1 gn/cm3 1 inch = 2,54 centimeters
Heat of Vaporization = 970 Btu/1bm Degrees F = (1.8) x (Degrees C) + 32
Heat of Fusfon = 144 Btu/lbm 1 Btu = 778 ft-1bf

1 Atm = 14,7 psfa = 29.9 in Hg g = 32.174 ft-1bm/1bf-sec?



