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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-l
P. O. Box 480
Middletown, Pennsylvania 17057

FACILITY: TMI-1

DATES: March 6-8, 1984

CHIEF EXAMINER: d/f V 3d#4[
'N. Dudley Date

APPROVED BY:
- Ib/b

Chief,~ Project Section 10 Date '

SUMMARY: Four SRO and three Instructor Certification exams were
administered during the week of March 6, 1984. Three SR0 candidates
and one Instructor Certification candidate passed. One SR0 candidate
and two Instructor Certification candidates failed.
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REPORT DETAILS

TYPE OF EXAMS: Initial Replacement X Requalification

EXAM RESULTS:

| R0 i SR0 | Inst. Cert I Fuel Handler |
| Pass / Fail | Pass / Fail I Pass / Fail | Pass / Fail i
I I I I I

I I I I I I
IWritten Exam I / l 4/0 1 1/2 I / I
I I I I I I
I I I I I I
10ral Exam | / | 4/0 1 2/1 | / I
I I I I I I
I I I I I I
| Simulator Examl / I 3/1 I / I / I
I I I I I I
l- 1 I I I I
|0verall | / | 3/1 1 1/2 | / I
I I I I I I
I I I I I 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.
Wil.t, Daryl L.

Kacinko, Frank J.
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1. 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.
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3. Comments'on availability and candidate familiarization with plant
referer.se material:

SR0 candidates were very familiar with reference material available in
-the main control room.

.

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

None-
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-5. 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

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

~None

.
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7. Personnel Present at Exit Meeting:
NRC Personnel

N. Dudley

NRC Contractor Personnel

J. Huenefeld

Facility Personnel

H. Hukill
M. Ross
B. Leonard

8. 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.

_ _
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9. Summary of facility comments and commitments made at exit interview:

The written examination was difficult,

10. CHANGES MADE TO WRITTEN EXAM

Question No. Change Reason

7.10b Modify answer Answer key should require the
information contained in
Step 12 of ATP 1210-5 rather
than the recommendations for
subsequent Emergency
Director actions.

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

8.12~ Modify answer Operations supervisor
schedules staff activities
upon notification from the

GMS coordinator.



' . , . .

8

Attachment:

Written Examination (s) and Answer Key (s) (SR0/RO)

i
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[/3,f,,) SENIOR REACTOR OPERATOR LICENSE EXAMINATION
~

U.S. NUCLEAR REGULATORY COMMISSION
!

l

Facility: TMI-I

Reactor Type: B&W

Date Administered: March 6, 1984 '

Examiner: Bryan Gore

Candidate: N S- O
v ;

INSTRUCTIONS TO CANDIDATE:
'

Use separate paper for the answers. Write answers on one side only.
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 80%. Examination
papers will be picked up six (6) hours after the examination starts.

i
Category 't of Candidate's % of
Value Total Score Cat. Value Catecory |

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

25 25 6. Plant System Design, Control i

and Instrumentaticn
|

*

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

i

| 25 25 8. Administrative Procedures,
Conditions, and Limitations

|
100 TOTALS !

|

| Final Grade %
l -

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

|

Canoidate's signature

i
l

i
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5.0 , THEORY OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER AND
FLUID FLOW (25 POINTS)

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, gjll the predicted
amount be larger or smaller than what you would have found if
you 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 secondary flow rate
while secondary heat transfer rate is equal to the primary heat
transfer rate. Explain the differences in flow rates. (1.0)

. . _ _ _ _ . .
. _ . _ _ . . ... .

A h for feed :s staan is large dua to a phase changa. Cp!forRC3isahcu-10
ti=as s=allar due to no phase change..

.
_ _ _ _ . _ . _ .
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5.3 Is the stress in the reactor vessel greater during heatup or
cooldown? Exolain your answer. (1.5)

e. On a cooldown prennn-a Ed" cad

heatup since pressu,re inside is still higher than pressure out-
=+re-- is the same as a o,s-

side. Temperature straan

inner wall molecules are attempting to contractwill be opposite, however, since thebut are beingrestrained by the wall.

inner surface with compressive stress on the outer surface.This results in a' tensile stress on the3, F

'teferring to (Figure 4-19c)
it can be seen that rann1 tant st re'ssduring a cooldown more closely approaches maximum allowaole 0I

stress and therefore cooldown is much more restrictive thanteatup.

.
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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 is about 50%.

a. thermal power level (0.75)
b. moderator temperature 0.75)
c. fuel temperature 0.75)
d. boron concentration in the coolant 0.75)

MTC Doooler Coef.
a. Constant aoove 15". CO,70, Becomes lessnegativel_hj

power (moderator temp.
program constant)

. - .~b. Becomes more negative [-7 No significant change AJ_
or less positive '

No change [0 35] Becomes less negative Es.g7c.

d. B e c ome s l e s s n e g a t i v e';...g] No c h a n g e f/' J '[
or more positive

1 O Tin Vo l .1r r7 i'r-i c 7
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5.5 W!1y is there a pressure-temperature limit on the RCS when the.

control rods are withdrawn ?*
(1.0)

i
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5.6 Your reactor is operating slightly below full power when an -

RC pump trips off. !

a. Which RPS trip limit would normally be reached first? (1.0)
,

b. Explain why the RPS would or would not trip the plant.
Include automatic ICS actions and inherent plant
characteristics. (2.0)

,

F f u x / Flow / / ~ b * I"' c <a. I. '
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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 R5TTier 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)-

sH=sa-w=o
'#

wt Q , a wk A+My,

fn 154 wb "*%, P'm Es ll"
t b k = I n 1- 6 Tu /M k % 't/w O'5~

100 f si w h. Foli n a 4 i n , Psia
'''Jiz Tf.saia ra tt k L~a t as a

Tw = 3 3 o * P

|

!
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1

|

|
|
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5.8 A reactor trip occurs after 10 days at 100% power.
Explain what will happen to suberitical neutron
count rate from the time " TRIP + 3 hr" to " TRIP + 72 hr." (2.0)
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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? i

Justify your selection. (2.0)
!

!
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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). (1.5)

CRu ; - Wu
s = .!-:

G K, 1-K %y

{ - k Wz = 1- Kn

K , = 3. K i-I
.- .

' '

X, w J 0 4 = . 9 (, -

(><,> g = h =.7a)

K, = 7 + . 94 - 1 = . 9 (c 5-)
h , = . 7 :. +)

(fs = 2,1+r,

"'W'N ba bd w 'w iel = , 9 g . 9 2. m 4 % Y/h.
( 0. .r)

( S s 4- +,o = u % '!) .

1 Orm VJ .5 , 9;

,

1

f
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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 boilin9 (.65) !
b. Film boiling (.65) '.c. Superheat (.65)

!

i.

.

50,Is'sya. Muelu te 0 - Es %

s i Is'm yb. Fi In o , , _ n .g

1 2. - red %C: C wp4 y Le e t
'-

I,

,

'

t

.

O To't VA N l'P 4 3., 1 45- !4 (
|
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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,h
specifications? (1.0)

c. Explain how a dropped rod affects quadrant power tilt? (1.0)_

;

;

I

q u ir 7'r ps e, L n r co n -

-l
a. t w L away pna n a 11 pa Jre ts

Y'
b. Ap b 0PT '' " " *

L , ta.atyatr puM y 4 < <'m

o f u atim. LL,tg,,) ,,, u v
GPT L M } tea t m fe 74 hly .

Cim iA
c. p h,,.,) ,s j ) a., cess<s

c2P T L vC O' T
;+g hLuQ>-esueLy'

pe JmT, % L {lwy G L&& ce4
p n -th htosr<3 e.,J, 4 e ns 1,,

a.wy
0.5

Q fT G & padm%,

T5 1. I,
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5.13 Water having a specific heat of 1.0 Btu /lb 'F cools a heat
exchanger for oil having a specific heat of 0.5 Btu /lb '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)

{oif OI f W{w bT di:w

0 5n 4o = T9;t A0 o5bTw =
.

G

[h*rT 90 *f O'S

6Tm Vo l 'DL r I+2-

|

|
1. -t: - . . . - - . , . ,,
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6.1 With regard to ICS feedwater control:

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

afTect feedwater demand. (1.0)

b. Explain why this is important. (1.0) '

L

:
!

a. F teAwe$ & -QAM1- O 'r * Q& x.

& v w k m k n e ts/ P.o. ~7 o.g- ;

y k 4 u ta d. 7- A s h t L . A ?

Sn ~ J yk a & mk '

% -tla & 4 h a f TA * m m -c a s--

,

.

s.eL % ) w -g a ru. A u c -a. o . s-

| @9 Mw M Y rda i

p s & m sa s m !
'

% 4 m <w. m # ,. ,

& A wsh,, ffrui & As /14aJ,

!

Bat u) scs fo m p ov-2
.

!

!i

r

.|
'
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6.2 Explain how a quick check for proper compensation of an inter-
-

[
mediate range detector may be made after reactor shutdown. !

Explain the indications of both undercompensation and
overcompensation. (1 5) !

! ;

!
,

i

!

[.1
/During a shutdown, the decay -

~

rate should reach theYnilting -80 second period (-1/3 DPM) value if the
,

response is reflecting the neutron behavior only. One quick check, F-

after allowing time for the other delaved neutron groups to decay, is to
I _ measure the time required for .the incicated level to decay by one decade. C'7- -

It turns out mathematically that a negative 80-second period corresponds
to a decada fall-time of approximitely 3 minutes.- It insufficient *

c5nipensanon is applied and the detector current is being influenced by
the more slow decay of gamman, the decade fall-time will be substantially
longer than 3 minutes and the level signal will "round out" to a residual o, A

:
current level well above the true neutron level.

,

| Conversely, when the ditahsr'is over-compensated, the current takes - I

| rapid " nose-dive" and pegs at full down-scale. O, 4-
. , . . -

_

r

(

0 T'M t/o( sc ns9

i
L

!

l
*

I
!

t
i

.

. . _ .

W--%M-Msm m _ _ _ -----



a .

t

*
,, .,

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

!

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

, ,
.

a) /R N _.
. . _ . . _ . _

. e' e 4dy|c4 #

. fuo~ u WD AbAn (pwd3 s.r.
'

N ! eu k
o a , A uv-L , M% 4/q, Q;j fh" *b 4y ~e,

; w mt p ia ~, a . .

- -- ,_ _ .

etAl h jf ="5 0* &*

_.

n a A,A tJ G 4 % w w r
'

o.+

. . . .
t

i

6EW Oas crurM

|

;
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6.,4 State the function of " aspirating steam" (or " bleed steam")
in an OTSG, and describe how this function is accomplished. ( 2.0) ,

,

I

W*uhay & Jad 6Atyed s. c

4 4 ors a h %%S '

#b&r M .SA g Aj ,, y

tl oTs S % A.ap G W ch,.yL
y % - a, 4 unn y %y-Je :

r y k k
c l + b n y @k ,

u a
+M ty r4 s , ladu,. o. r

iZ M mW p 4 A- win,

ah & mA L 4 A-%
cG W g L ( % w ) - 1 o. r ||

# uati~ka y .
|

OTM VAC A.CS% 7 83
;

|

!
:

I
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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) |

;

)

!

|

!

,

!

|

L

!

Diodes are required to have a !certain voltage differential in order to allow an electrical /, c; ,

signal to pass, therefore, one diode passing the highest signal
will effectively block the output from the other diodes and the
process variable will be controlled by the diode which has the ho

Aly4 4 st es.<trat: ' '

07M Voi T . Ems +rm fa f in App diy p 2.s
*

~

1
!
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Transducers
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i
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process control
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Outputs increase
gn increasing level

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

r

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

,

c. Which of the following control rod drive breaker combinations.
TTTFipped, will NOT cause a reactor trip?

a. A+B
b. A+C+E
c. A+D+F
d. B+C+E (0.4) t

f

C ' ''Q. Tru s ,

b. G vou e !- + ou+ L iv 'o ts # '

s .

-Q M A I d NM 3 m [m [w 01 N g , 41,f

tu n d k vd %I A I L%|fg
,

L, b 0 * A*.

O A /C l=' CAD La<sm p t it, 2 9, s o
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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)

4) he/de b.+ b-j [.4 Ae/e>A
0

-

-so M a Ap/u., 4 . t A w e % . o.ef

o.+
b) M h h - S ( W 0A.A., & d.N b

5 &k.t & M'WW o.6~ J11

orm var aM m

-

O

.
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6.8 a. Label the components indicated on the attached Source Range
channel diagram, Figure 6.8, and indicate _ the control ;function performed by this circuit. (1.0) i

,

b. Describe how the detector output is adjusted to indicate ;

only neutron flux. (1.0)

.

.. ..r .rn !
. == ==<= - '

E8'N'88" l geenpeggy
,

I
'

l .

|

I ,

|
.enma

8.wsa
I we.u
!

'
-

,

ni 46 |
!s =n=

| L
,

e.= r == o,, . . . ;

C-c -t. - .=""u"a
* " ' " "*=uma .,#.8.....c. .g m .-um. .

" *
| 2apm

I I

.ir== 6
|

-

o .. .. t

a
|

.
.,_

OM V I . " " , , o.; og4,VdL5 |
1'

SU.

r r 14 4. - 4, ""*"

y' Fortunately, because the specific tonization is lower ~, the amplitudes of
,

'

the pulses from c'amma radiation are lower than the amolituce or tne _ v,7 !
suises produced av the alnha carucles. Thus, one may aiscruntnate out

| :nese unwanted pErses. gn ,,p., g
The current pulses of the various sizes arriving at the main

amplifier are processed first by the discriminator. Again, the purpose
of the discriminator is to separate the pulses due to the alpha parucles

{in the case of a BF{This goal is accompushed by discardini (or
cTamoer) from pulses of other tvoes of radiacon .

and electrical noise. '

discrumnanna) all culs es having amplitudes below a preset level and #'I

auowmg only those puses which nave ampucuues greater tnan tne preset
level to be passed on for further processing. :

i

,

- _ _ _ ~ . . - - . - _ - . . - - , , . , . - - - - - - , . _ _ , . , , . , , . . - . ~ . _ . - - - _ - _ . -, . . , . - , _ _ _ _ , , _ - _ - . , - - _ - - - - _ -
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6.9 a. If a total loss of main and emergency feedwater occurs and !
only one HPI pump is available, i_1 it possible for

,

-

HPI cooling to match decay heat production? (0.75) !

<

b. Ehy is it important to open MU-V-36 and MU-V-37 whenh

HPI is manually throttled? (0.75)
,

'

i

i

!

'r

4
: NOTE: If only one HPI DumD is available RCS temperatures : i

will rise until HPI cooling cacacity matches decay : '
.

: heat (agoroximately 70 minutes after trio). :
- - - - - - - - - - - - - - - - - - - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I

T(UP% /&D .Nbe [/14 c. M

4 x r 1, y a te. cf tis M **r r' "=Ps
,

}|T F I % iO ~ 0
,

!

,

,
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6.10 Explain how the Integrated Master Subsystem of the ICS
(In full auto) controls turbine valves in response to an
increased load demand. (1.5)

b. How does the plant acconnodate a rapid load increase? (1.0)
.

d. Turbine valves are controlled to maintain steam header pressure
at a " modified setpoint" value. The demand error (difference 0. 7between demand and MW generated) is used to modify the header
pressure setpoint. Setpoint is biased low i f generati on i s l ow. 0,'T
This opens turbine valves and increases steam production and dergenerat. ion.g,If the demand error results from a rapid demand
increase, iftereased s_ team production results more rapidly than CI
the Rx.can respond to demand changes. Energy stored in the OTSG
s atu ra ted wa t e r i n virttar_y_1.s_thus borrowed to be redepos i ted 0 7
when Rx heat production catches up with load demand.

OAKP TCS Le.sson
.

!

!

l
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6.11 Upon loss of ICS/NNI power

a. WM position will Hand / Auto station indicators assume? (0.5)

b. M position will the main feedwaterM valves
(FW-V17A/B) assume? (0.5)

c. g do the main feedwater pumps respond? (0.5)

WhJ is it important not to immediately attempt to restored.
ICS/NNI power? (1.0)

t

.N MY
m'N A! />1[dsfy0 h L6 ,

g, % Jw % 9'd'C 8fM

e ...................................................................
f. CAUTION: Do not select alternate ICS/NNI Power or otherwise :

attempt to restore power at this point. Upon re. :
storation of HAND power, main and startup feedwater 0,51-
valves will stroke fully open. Upon restoration of :
AUX power, emergency feedwater valves will stroke 07
fully pen (unless selected to the backup manual :
loader . :

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

fr 15 0 5 - +0

,

L .
.

.
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6.12 a. When one channel of the Reactor Protection System is in

channel bypass, TTxplain why.what will happen if you attempt to bypassa second channel (2.0) >

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

,

;

I

d, Interlocks - Only one channel can be bypassed at one time because of an 10

electrict.1 interlock. The power to keep the bypass relay energi, zed must- | i

!

pass through the switch and' contacts from all other switches i.o get j,

I* # !ground. Once a channel bypass is energized, it opens c:ntacts which
i

precent any other bypass, relay from being energized.

b, d%L

QAgt Kts Le ssh
,

:

:

r

1

"

_ _ _ _ _ _ _ _ _ _ _ _ _ , _ . _ _ _ _ . . _ _ , , , _ _ _ _ _ _ _ _ _ , _ , _ _ _ _ _ _ _ _ _ . _ , _ , _ ,
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6.13 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)

.

Ifthevalveshavenotopened,switchtotheback-ud d f-
* manual loader and attemot to open using the backup
manual control station located in tne Control Room.

If the valves are still not open, have the auxiliary
operator establish communications with Control Room 0 , SF~
Operator and take local handwheel control of the
valves and open them as directed by the Control Poom
Operator.

.

ATP |1 s o - 10

|

i

I
:
|

|
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7.1 Plant heatup is beginning, with pressurizer heaters maintaining I

RCS pressure appropriately. Describe how the RC pumps are to |be operated prior to RCS venting. (1.5)
'

:
1

,

!

h M k 3 N 4 073y a.f~d u 4 C 5 uh, yk p%.q,~yIo c.3
Akh. L w ~ x c r an -sy ,

'

c.c

nwt 87/ 4
Of || o z - I

:

,

,

b

f

i
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7.2 Under what condition may the fuel pin compression curve of
OP 110 M be exceeded by procedure. (1.5)

i
,

V

;-
. , - _ ,- - = , u = ,. s

. .

*!* ''' %f thy'.f- rhg i, a <,a4 n

?A 7~ P 12 t o - S-
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|7*3 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 j

throttle valve adjusted for proper flow during cooldown? -

!
!

!
I

I36.
Slowly open the auxiliary spray throttle valve DH.Y-64 to

o, tr !
the pressurizer until a temperature increase is detected

.

t

!

in the pressurizer surge line.
,

)Adjust the auxiliary 0. '?f (
sprty throttle valve (in the close direction) untti the >

temperature returns to its previous value. {
NOTE: This spray adjustment is to prevent pressurizer I

outsurge into the R.C. het leg. The pressurizer , , g-:
:

surge temperature should be monitored closely
throughout the continuation of cooldown. If the :

:
;

surge line temperature increases again, adjust the ;

auxiliary spray throttle valve (in the close : I

direction) until the temperature returns to its !
:

previous value. :
it
/
;
'

.

I

........... .... ....... . . ........ ...............
: NOTE: Hot pressurizer water out surge into the hot leg dur. : o& ,
: ing depressurization could induce voids in the RCS : t

: that will be noticed by a sudden increase of the :
'

: pressurizer level. :
............. ................... ...... ..........................

NSo fad cadit fy pr mg&To& i
'

fraGst(tc<h'% $ gd '~0% kc0 f' II O L - Il tv.s1 e% )p
t

i

i
i

,

>

i
,

!

1
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7.4 When feeding a dry steam generator:

'hua|; condition indicates that the SG is " dry?"a. 0.75

b. S g the thres limitations which must be observed. 2.25
'

/

s'

!

I.

#

[k d
e 1

c ..cw u w u ~ = -a o.,r--

1. Q f. o. cx io t A / g w +4 ( L A >o,7 7if ut:4

3, fn -t- 4 s r x , s *2 o. >r
i

A7~P I2.to -t o

f,

f

i
l /

\
.' \

i )

\. , , ,
,
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7.5 Following a thermal power change exceeding 15 percent of rated
thermal power during a 1-hour period, what two places must
be sampled, how soon, and for what are the samples
to be analyzed? (2.0)

%

I

I

!m
&j k +)hM (c 'r-'s !'

RCS

e(v&
'e 6h m 414%; 3,

rro
04- fn k W p=x 4 |

.

\,

'
,

,

, OP |107-9 r n :
!

'

|
,

' -
:i

t

(-

4 |

|

.

\

|

I

\

|s .

1.c,..

n
-Category 7 Continued on Next Page-

_. . -_ .- __ _ .. ..



. .

, . .,

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 verification. (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)

m n f T Q 1%a.

k wA TQ T4
Mh /bl M f$ 4

A - c c. 9x % (w.tfeeA)
0

rdu wt wu q sa e w6.

Nynvla% h nd w-
?A Y Y h %& a 0, 7

AtArtk 0" O & 0,3

|

N

ATP 1210 -i

-

-Category 7 Continued on Next Page-

_ _ _ -.



.

.. o

!

'. . .. ;

,

Lalceolat
Briefly explain how a heat balance '''"-"h7.7 ~ is performed.

Include the two major values which are calculated ,*when eachis most accurata. o (2.0)
,

i
I

/ b fA-

'd .wik n G -ct a'
,

im i

A 4 G 4 +4 @ G-=-eu~e ! w,,,

ALW) ~% <- &i&fr
,

n

/ L+Q~s.). L tr% '

a teux we I
_

d & $%Y D' b
,

\& G e J. M &&m ;

'

I
! _f. 0 - |

|M$N U %\ A N, )'~

orss W ,

\ j to 1 . ,

A~ N . [c

So% ; &c ) (Hs-4) p hM & w
eens, ,

b N#? $kW-b& Vtf C1

Gaf L m % ,u- M M % ~

)
-

.0P //03 -/4 |
|

,

t
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7.8 How is uniform heating of the OTSG shell accomplished during

,

plant heatup when RCS temperature is less than 220*F? (1.0) |

|

i

i

!

+

y |Jy.w a n n 4riv 0 rs M t

ey % $ G.4<.4 Gy O&
6 n ua . 4 -- % Lw
1b Mmg & v4 wn%. & M (og

& Y d-d T W!'v :- *w

d'h Co-gbL .t

|

Of Il07-I
"

;

.

i

| |

!

.
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7.9 a. M is the required subcooling margin (SCM)? (0.5)

b. What immediate actions are required if the
required SCM is lost? (2.0)

,

4. 5C M 2 2-C"f o.f

b. 1.0 IMMEDIATE ACTIONS
.

1. Trip all RCPs.

2. Initiate HPI. (2 pumps full flow)

3. Verify EFW has auto started.

4. Raise OTSG level to 907.-951.

,

Go G* ta k

.

p T~f Ill O ~ h

.
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7.10 If the plant is operating at 1001. 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)

i

i

i

|.

| a. (& ) A u - V-3 0, 3

\ S L J hak # Q .m..L q o,+

s+T & Qfis y

y bQ & h %p ahim oc-

Norny%
'

<
>. un n s. r ~x

MS%h 14 .

w ~ - us ;

e o a, Ak n Lksat <+ nonax |
ATP I710 -r

|

h, gcs T,t a~A G & ' T4 'L **'
i

BWST<2V O '' '

rf/ 4 4. o m d'no p k y
so 4 m oc
go "t/ht. & dF

N IL f M t gory 7 Continued on Next Page-/

,

w-****-- . - - . - - . . , . - . . . - . . - . .. . . . . . . . . . . . _ . . .
.
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7.11 If RC-V-3 must be closed to control pressurizer spray, I

g must it be operated subsequently? 1.0 ;

I

|

|

|

|
!

l

!

t

St[

f 6f 4 >M ' ' W ?W

@ k & W & 2-s e * F g (o.b \

t >e spu% - w,=% 9 nw, ;
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,
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h
i
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,

P

!
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'
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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)

Q. T~e u g,

b. F.Ise C2+ A*s )

C Tvu e. (p-o te e+ L a ) % rv ,'< v- A t x atatif>)

:

b? l % O 3 - I5"$ |$

,

k

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

8.1 How is a component or system determined to be capable of t

Tifforming its intended function within the required range,
according to technical specifications. (1.0)

-.3 0FZ?AELI

f[Oc:penatersystemisoperablewhenitiscapableofperformingitsintended:tien within the required range. The component or system shall be considered
cave this capability when: (1) it satis" es the i M tin eenditions for d 5-f, * ration defined in Specification 3, and (2) it has been ter ted periodically

-c .accordance with Specification k, and his =e its perfor-= ce require =ents.' '

Ts I.3
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8.2 Answer TRUE or FALSE

a. The Emergency Director may overrule the Emergency Support
Director in the classification of an emergency. 0.5

b. The Energency Director may direct an SR0 to handle
approvals of offsite agency official notifications. 0.5

c. The Emergency Director may authorize emergency workers
to exceed 10 CFR 20 Radiation Exposure Limits. 0.5

d. The Emergency Support Director may overrule the
Emergency Director in directing deviations from
established emergency operating prncedures. 0.5

a. FaLa
b. Fal.a.

'

c. Tua.

A . faa

'

er e 1: r- , o c, sc, 3

:
|

|

!

! >

'

,

I

,

'
2

'
,

i
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NOTE: The Emergency Director is vested with certain :g'g. authority and responsibility that may not be :
: delegated to a subordinate. Included are: :

'

: 'a. Classification of an emergency event. :

:g /g b. Approving and directing official notification to :.

. : offsite agencies. :
: c. Approving and directing information releases to :
: the media. :
: d. Approving and, if possible, personally conveying :
: appropriate Protective Action Recomendations :
: 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 ::c,77 Radiation Exposure Limits. : i

: 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 is : |
: imperative that the Emergency Director consult :
: to the fullest extent practicable with the : ,

: Parsippany Technical Functions Center in arriv_ : i
'

: ing at a decision to deviate from prescribed : |

: procedures.) : !<

|_____ ______..__ ........... ..__________..___________ .__________ __.

:

I

1004.3 ;

Revision 9 '

!

|
' 3en the designated Emergency Support Director (ESD) arrives at the site !

' and declares himself to be ready to assume that role, he will assume j:

' :

overall responsibility for management of the response to the accident and i

l

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

h Emergency Director (ED). Decisions on all of the listed actions nonna11y

will result from close and continuous consultation between the ESD and,

| the ED and it is the responsibility of the ED to ensure the ESD is
>

" provided with the necessary infonnation to arrive at timely and appro.
~

priate decisions. In the special case of event classification, the Eq
* shall retain the prerogative to overrule the ED if, in the judgment of

&lso |=

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

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

the ED.
- ~ - -

.__ _ . _ _ . _ _ - . _ _ . . _
, - , , _ - _ _ - . _ . .. _ _ _ _ _ . . _ _ . _ _ _ _ _ . . _ _ _ _ _ _ . . . . _ _ _ . . _ _ _ _ .
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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 C. ( 2.5 )
'
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8.4 If an error is discovered in a surveillance sheet during
a review, what must be done? (1.5)

;

When errors are identified during reviews, audits, ete:

Place an asterisk by the incorrect entry that refersa.
g, 3

to correction discussed below.

b. Adjacent to the incorrect entry write:

1. the correct entry or an explanation why a 0, A

correct or appropriate log entry was not made

2. legible signature of the individual that
d, &

identifies the error and enters the explanation
3. time and date the explanation is entered. O'+

hP (2 I %

I

P
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8.5 When the RCS temperature is less than 200*F, what are the
minimum _ shift _ operations manning requirements, as required
in OP 1102-11. (2.0)

When the RCS is less than 200*F the minimum shift opera- |

tions manning requirements shall be: '

a. 1 Shift Supervisor (SRO) O'

01[*1 Shift Foreman

2 Control Room Operators (at least 1 RO)

! 4 Auxiliary Operators O'
-

*f%y be waived by the Manager, Plant Operations TMI-1
p'

A minimum of 1 SRO or 1 RO must be in the Control
-

b.

Room at all times when the RCS is less than 200*F

h /

gf } \ 0 A " II f/0

l
!

1
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8.6 a. What does the signature of a maintenance supervisor on a
;

tagging application indicate? (1.0) I

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

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

:

b teu 4 n A&MD // Gr mAa.

+~t wp o - W u, umzd J @t

M. AM/
t

CJ~y ='=?C. b

gM -elArW Q#L M%m ca ,

auaa mMr
Af t ec z

'
,

i

l

|

|

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

a. A request to tag out MVP-IC for 20 minutes for routine
maintenance when MVP-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)

4. H T.S . wouff swf do *,9 as,,,*dsb le. ,

rs u w m, % W W # H M ,y ,o
"~ ^ N

q raaw
Two makeup pu=ps are operable in the encineered safeguards =ede ;

,
TS 7,3. l.1 b.

Poveredfrc=independentessentialbusses.NicgMT.retru/<p,'

3.3.2 Maintenance shall be allowed during power operation on any
component (s) in the makeup and purif ication, decay heat, RS emergency -'

cooling water , RS spray, CFT pressure instrumentation, CFT level,
>

instrumentation, or cooling water systemsinstrumentation, SWST level
remove more than one train of each system from service.~

_ which will not
Components shall not be removed f rom serv i,ce so that the af f ectec

If thesystem train is inoperable for more than 72 consecutive hours.;

is not restorec to meet- the requirements of Specificationsj
system
3 3.1 withir. 72 hours, the reac*er shall be placed in a cold shutdown

] ' condition within twelve hours.
Prior to initiatir.g =aintenance on ar.y of the ce=penents. the3.3.h duplicate. (redundar.t) co=ponent shall be tested to assure operability.

T3. wan6 A (n nL L Wh. A.Mo~4 19 /
Sa % g a & !@ (% m., d~dh 4).

One door of the personnel hatch or e=ergency hatch =ay be open forN I'7 f.
up to 24 hours for maintenance, repair er modificaticn provided the
other door of the hatch is =aintained closed and has been leak
tested and found to =eet the local leak rate criteria for decr seals
within 2h hours prior to the maintenance, repair er modificatien.

-Category 8 Continued on Next Page-
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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 regard
to your technical specification 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 I
0.57, delta k/k beyond the ECP. (.75) i

!
!

(2 Failure of the reactor protection system or other systems
subject to limiting safety system settings to initiate the

[, meter reaches the setpoint specified as the limiting safetyrequired protective function by the time a monitored para-
.

P system setting in the Technical Specifications or failure '

to complete the required protective function._-
-. . -.. .. . -_ _. ._ .. ..,, .__ ._

h.~ Conditions ~UisingfremnaturaTor~ man-madeeventsihat,
as a direct result of the event required plant shutdown,

g operation of safety systems, or other protective measures |
,

P required by Technical Specifications. r

_ ___ ..__ ._ _ _ . _ _ . . . _ . . . _ . _ . _ _ _ _ _ _ _

(, Note: Instrument drift discovered.as a result of testing need
i

gDT not be reported under this item but may be. reportable
L'j under}tems6.9.2.A.5,6.9.2.A.6,or6.9.2.81below.

d Reactivity ancnalles involving disagreement with the predicted

pdI value of reactivity balance under steady state conditions
,

during power operation greater than or equal to 1% Ak/k; a
calculated reactivity balance Indicating a shutdown margin

R g'g ' less conservative than specified in the Technical Specifica-A tions; short term reactivity increases that correspond to .a
reactor period of less than 5 seconcs or, if-sub-critical ,

an unplanned reactivity insertion of more than 0.55 Ak/k; ;

er. occurrence of any unplanned criticality. ,

0 b * T* 2 -

$
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8.9 _ hat two conditions require reevaluation of a Standing RWP? 1.5 i
W

f
,

b

I

,

e

A standing RWP (SRWP) may be issued for routine operations; '

it will be reevaluated every six months; and/or when conditions
- ~ - ~ ~ ~

changs-, as determined by radiation monitoring or surveys,
such that the resulting exposures warrant of change of the
ge mit .

G.9 C Qe.Q c

|

0 T h'1 Vk l Y l' I b~l;

*
,

,

1

t

[

,

1

!l

t - ._ . 1



'

,

* ,

l

-. . .

!

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

! )
f

I

!

.* * - - .. . . . .... .
1104-4
Revision 40

......__..__............ ..........,...... ... ...__. ......__.: NOTE: During valve functional testing it is necessary:
to record the time for power. ope, rated 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) light: is energized on the ap :

........................ ..... .......p ro p ri a te panel , :
|..... ......... ...............

i

0,7.c.a.sef.

!

l

|
|

l

l

|

! .
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8.11 Answer TRUE or FALSE: |

a. A CR0 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) i

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

2r fnN ''

yhtvrw I
-

b . Taut (Mdn )
-Aasp$y,Aay

'=. r~ e
S> PM" '

4 p 170 ' 4

,

i
e

i

i

I
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8.12 a. 99, performs scheduling of Technical Specification
Surveillance (TSS) Testing activities?
(Give title, not name.) (0.5)

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? (1.5)

.
.

).Q Qtts f '

q, 6 tv1 S CoorduNaid' [0'[

t

b. The entire test need not be perfonned 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 perfonnance of the partial test has no

greater impact on the plant than if the entire

test were perfomed.

G. ~) 5' .Ge ok.

A P' iooI T

;

i
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8.13 Describe the in-plant marking methods used to identify
locked valves listed on the locked valve list. (1.5) ,

.

Unit 1 Only - All locked valves identified on the locked
,

valve list are additionally marked as follows:

a. All locked valves have metal tags attached to their
0,7

locks that identify the valve and also its desired

position.

b. All nomally locked closed valves have their locks 0. 5"

painted green.

c. All normally locked open valves have their locks ~

Osh
painted red. jp ygj g

i

r >

i

|
i

f

!
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.................. ______...............
EQUATION SHEET

................_....._..____... ..... ..

. .

Where mt = m2

(densf ty)1(velocity)t(area)1 = (density)2(velocity)2(area)2

........................................
'?

KE = mv- PE = mgn PE +KE +P V
t i = PE +KE +P Y22 whereV=sc9umecifict t 2 2T vo

P = pressure
..............._ .....___............__.

Q = mc ( Tout-Tin) Q = UA(T -Tstm) Q = m(h -h )p
ave t 2

......... __....... _........__. _. ....

P = P 10sur(t) P = P e /T SUR = 26.06
t

o o T

.....--......._.......................__
T = (Beta - Rho)/ Rho x Lambda
.............. ._............... .......

delta K = (X,ff-1)/K,ff . CR (1-K,fft) = CR (1-Keff2)t 2

(1-Keffl) (1-K ) x 100".*y , U-K l K
SDM =

eff2 eff
...____ .. . .........__..______...._

decay constant = t t A = A e-(decay constant)x(t)*

1/2 1/2 0
..... ....--___..... _ ......______...__
Water Parameters Miscellaneous Conversions

1 gallon = 8.':45 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 ft3 = 7.48 gallons I hp = 2.54 x 10 8tu/hr3

3Density = 62.4 lbm/f t 1 N = 3.41 x 106 Btu /hr

3Density = 1 gm/cm 1 inch = 2.54 centimeters
Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8) x (Degrees C) + 32
Heat of Fusian - 144 Btu /lbm 1 Stu = 778 ft-lbf
1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-lbm/lbf-sec2
..._.-___.............____......__......,

>
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5.0 THEORY OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER AND
FLUID FLOW (25 POINTS)

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/'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?
Explain using a sketch. (1.5)

5.2 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. (1.0)

5.3 Is the stress in the reactor vessel greater during heatup or
To'oldown? Explain your answer. (1.5)

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 is about 50%.

a. thermal power level (0.75)
b. moderator temperature (0.75)
c. fuel temperature (0.75)
d. boron concentration in the coolant (0.75)

; 5.5 Why is there a pressure-temperature limit on the RCS when the
' control rods are withdrawn? (1.0)

5.6 Your reactor is operating slightly below full power when an
RC pump trips off.

,

a. Which RPS trip limit would normally be reached first? (1.0)
! b. Explain why the RPS would or would not trip the plant.

Include automatic ICS actions and inherent plant
j characteristics. (2.0)

l
,
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5.7 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 R3TTier 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)

5.8 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." (2.0)

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. (2.0)

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 1/27 Show work.
(Note: equation sheet attached). (1.5)

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

a. Nucleate boiling (0.65)
b. Film boiling (0.65)c. Superheat (0.65)

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. Explain how a dropped rod affects quadrant power tilt? (1.0)

5.13 Water having a specific heat of 1.0 Btu /lb *F cools a heat
exchanger for oil having a specific heat of 0.5 Btu /lb '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 your work. (Note: Equation
sheet attached.) (1.5)

|
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Figure 5.11.
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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
lR7e'ct feedwater demand. (1.0)

b. Explain why this is important. (1.0)
:

<

6.2 Explain how a quick check for proper compensation of an inter-
mediate 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 neutronr
I

detector. (0.7)

b. List two factors other than neutron flux level which affect
199ET readings and must be compensated for. (0.8)

6.4 State the function of " aspirating steam" (or " bleed steam")
in an OTSG, 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. Which of the following control rod drive breaker combinations, ,

if tripped, will NOT cause a reactor trip? '

a. A+B
b. A+C+E
c. A+0+F
d. B+C+E (0.4)

e

,

-Category 6 Continued on Next Page-
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Figure 6.5.
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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)

6.8 a. Label the components indicated on the attached Source Range
channel 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)

,.

6.9 a. If 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 pFoduction? (0.75)

b. gWh is it important to open MU-V-36 and MU-V-37 when
HPI is manually throttled? (0.75)

;

6.10 a. Explain how the Integrated Master Subsystem of the ICS
(in full auto) controls turbine valves in response to an
increased load demand. (1.5) f

b. How does the plant accommodate a rapid loa;i increase. (1.0)

6.11 Upon loss of ICS/NNI power:

a. What position will Hand / Auto station indicators assume? (0.5)

b. What position will the main feedwater 43555 valves
TTU!V17A/B) assume? (0.5) ;

c. How do the main feedwater pumps respond? (0.5)
d. Wh iJ s it important not to immediately attempt to restore

IG/NNI power? (1.0)
|

|

-Category 6 Continued on Next Page-
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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 7- Explain 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 receive a trip signal to trip the reactor? (1.0) !

6.13 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)

..

I

L

.

,

!

l

!

| i
,

i
[

-Category 6 Continued on Next Page-

!

|

.- ,. - - _ . _ _ _ , - . _ , . ., _ _ __, . - _ _ _ . - - - - _ _ .



c

*
.

-. . .

Figure 6.8
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7.0 PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL
'

CONTROL (25 POINTS)

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)

.

7.2 Under what condition may the fuel pin compression curve of ;
OP 1107:1T be exceeded by procedure. (1.5)

!7.3 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? (2.5)

'

7.4 When feeding a dry steam generator:

a. What condition indicates that the SG is " dry?" (0.75) '

b. State the three limitations which must be observed. (2.25)
,

7.5 Following a thermal power change exceeding 15 percent of rated
,

thermal power during a 1-hour period, what two places must
be sampled, how soon, and for what are the samples
to be analyzed? (2.0) *

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 verification. (1.0)

; b. What actions are required if 0TSG level is at 507. on the '

'

operating range and increasing, with no indication of a
tube leak? (1.0)

by!cafah h
7.7 Briefly explain how a heat balance nil..Ms is performed.

Include the two major values which are calculated when each
4

is most accurate. 84 (2.0)
,

.

7.8 How is uniform heating of the OTSG shell accomplished during !
,

| plant heatup when RCS temperature is less than 220*F. (1.0)
I
r !

|
'

! i

:
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7.9 a. What is the required subcooling margin (SCM)? (0.5)

b. What innediate actions are required if the
required SCM is lost? (2.0)

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)

;

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)

-End Section 7-
.

I

;

_. _ _ _ _ _ _ _ - - _ - - . __ - . _ . - - - - _ - - - - . - - - -



-- -- -

_ _ . . _ _ _ . .

.

*
.

. . .

;

i
|

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

<

:
'8.1 How is a component or system determined to be capable of

performing its intended function within the required range,
according to technical specifications. (1.0)

8.2 Answer TRUE or FALSE :
.

.a. The Emergency Director may overrule the Emergency Support
Director in the classification of an emergency. (0.5)

b. The Emergency Director may direct an SR0 to handle
approvals of offsite agency official notifications. (0.5)

c. The Emergency Director may authorize emergency workers
to exceed 10 CFR 20 Radiation Exposure Limits. (0.5)

d. The Emergency Support Director may overrule the
Emergency Director in directing deviations from t

established emergency operating procedures. (0.5)

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 c. (2.5) ,

;

8.4 If an error is discovered in a surveillance sheet during
a review, what must be done? (1.5)

8.5 When the RCS temperature is less than 200*F, what are the
minimum shift operations manning requirements, as required
in OP 1102-11. (2.0) i

i
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)

c. If the power supply to a component is Red Tagged for [
maintenance, when would the manual operator for the L

;component not be tagged? (1.0)

|

-Category 8 Continued on Next Page-
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Figure 8.3. (
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8.7 Explain why a shift supervisor should or should not approve each of the
following maintenance requests. Assume that the plant is at steady
state, 100% FP.

a. A request to tag out MU-P-1C for 20 minutes for routine
maintenance when MU-P-1B 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)

8.8 State for each of the scenarios listed below whether the NRC Operations
'Ce"6Er must be notified within 1 hour. Explain your answer with regard
to your technical specification 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)

8.9 What two conditions require reevaluation of a Standing RWP? (1.5)

8.10 During functional testing of power-operated valves in the .

decay heat removal system, what indications are used for
valve cycle timing? (1.5)

8.11 Answer TRUE or FALSE:

a. A CR0 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)

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

-Category 8 Continued on Next Page-
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8.12 a. Who performs scheduling of Technical Specification
Turveillance (TSS) testing activities?
(Give title, not name.) (0.5)

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? (1.5)

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

-End Section 8-
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EQUATION SHEET
_....... .__ .....___....___.... ... ...

. .

Where mi = m2

(density)t(velocity)t(area)1 = (density)2(velocity)2(area)2
_.............. ..__.... ....... ._...._

2
KE = mv PE = mgh PE +KE +P Vt i = PE +KE +P Y22 where V = sgycifict t 2 27- v ume

P = pressure
.......................____........... _

Q = mc (Tout-Tin) Q = UA(T,y,-Tstm) Q = m(h -h )p t 2
.._........__ .. ..__............... .._

P = P,10sur(t) p , p ,t/T SUR = 26.06

. ........... ....... .....__ ___.. .._.

T = (Beta - Rho)/ Rho x Lambda
............ .... ... . ...... ._.. _ _.

delta K = (X,ff-1)/K,ff CR (1-K,fft) = CR (I'Keff2)t 2

(1-Keffl) (1-K'II) x 100%
g ,Il-Keff2) K

SDM =
eff

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

decay constant = t "t A = A e-(decay constant)x(t)
1/2 1/2 0

..................______...._ .__._____.

Water Parameters Miscellaneous Conversions

1 gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 ft3 = 7.48 gallons 1 hp = 2.54 x 10 Btu /hr3

3 6Density = 62.4 lbm/ft 1 Mw = 3.41 x 10 Btu /hr
3Density = 1 gm/cm 1 inch = 2.54 centimeters

Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8) x (Degrees C) + 32
Heat of Fusion = 144 Btu /lbm 1 Btu = 778 ft-lbf
1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft.lbm/lbf-sec2
......................___ ..............


