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Examination Summary

Examination administered on November 14, 1984 (Report No.50-254/0L-84-01)
Results: Five utiTity candidates took 6otﬁ the wrtten and oral examinations.
Une utility candidate took only the written examination. In addition, one
General Electric employee took both the written and oral examinations for an
Instructor Certification. The final results showed that five candidates
passed the oral examinations and four passed the written examination.




REPORT DETAILS

Examiners

D. Hill, EG&G
L. Dimmock, Region III

Examination Review Meeting

The review of the examinations resulted in twenty-three comments which
were directed to the answer key. Since the review was held after the
exam, it was not possible to change the questions. The comments and
their resolutions are listed in Attachment A,

Exit Meeting

During the exit meeting the facility was informed that five of the six
candidates taking the oral examination had clearly passed the oral
examination.



RO EXAM

Question 1.01

QUAD CITIES REVIEW COMMENTS
RO/SRO

November 14, 1984

Facility - Answer has core flow explanation going to natural recirc

Comment

Resolution -

Question 1.05b

Facility -
Comment

Resolution -

Question 1.06a

Facility -
Comment

Resolution -

Question 2.01b

Facility -
Comment

Resolution -

because recirc pump trips. Our pumps do not trip on a
turbine trip.

Answer under vessel level, there is no mention to scram
causing void collapse.

Answer under feed flow - note that we do not use three
element control. Feed flow responds to level changes
and scram signals only.

Core flow - will accept a recirc pump runback to minimum
speed due to feedwater flow dropping to <2x106 1bm/hr.

Vessel level - will accept a level decrease due to the
void collapse caused by the scram.

Feed flow - will accept feed flow increasing in response
to level decreasing and then decreasing as level increases.

The "40%" of fissions stated in answer at EOL was not
really asked for in the original question.

The value of 40% is not required for full credit.

At Quad Cities, we talk in terms of one notch between
position 14 & 16 - therefore I would expect all answers
to be .053 vice .0267.

Answer changed to 0.053 dK/K/notch.

Other acceptable answers should be

1. hotwell (either unit)

2. B or C Condensate Pump Suction
3. Other unit Torus

4. See attached 1 iine drawing.

Comment accepted.



RO EXAM (Cont.d)

Question 3.01

Facility
Comment

Resolution

Question 2.04

Facility
Comment

Resolution

Question 3.06a

Facility -
Comment

Resolution -

Question 3.07b

Facility
Comment

Resolution

Part A. The setpoint for a gen. load reject is 10%
actuation of the fast acting solenoids.

Part C. Answer - Looic answer says "3 or more valves"...
Reference copy of Q0S-5600-4 page 1 “caution". One
valve will cause a half scram. The second valve ma
cause an additional 1/2 scram (completes full scrEﬁ*.
Stated ref. lesson plans may lead a student to wrong
logic.

Part A - answer changed to "10% actuation of the fast
acting solenoids.

Part C - answer changed to "one valve will cause a half
scram and a second valve may cause an additional half
scram (full scram), OR one out two twice."

Part 'C'. Answer states ...motor coolers...". This
Should be motor bearing cooler. Ref. Q.C. lesson plan
CIC 0202-1.

Answer changed to "recirc pump motor bearing cooler.

Additional acceptable answer should include electrical
limit switches.

"Electrical limit switches" added to answer key for ful
credit.

Given answer of wide range GE/mac or -42 to + 358 in.
is incorrect - as indicated on page 8.

On page 6 - Narrow Range GE/MAC'S 0 to +60 in. are compensated.
Answer changed to "Narrow Range GE/MAC OR O to 60 inches."



RO EXAM (Cont.d)

Question 4.01

Facility
Comment

Resolution

Question 4.02

Facility
Corment

Resolution

Question 4.05

Facility
Comment

Resolution

Question 4.06

Facility
Comment

Resolution

According to stated reference (QAP1120-6 page 2) answer
'3' is incomplete and should include the words about
highly visible areas.

Answer changed to "Personnel entering the sample hood fenced
areas where the area is clearly visible to personnel from
outside the R area"”.

#5 students may indicate feedbreakers to control room panels
15 and 17. (Ref. QGA 17 page 3)

Answer changed to "Trip RPS breakers in Electrical Equipment
Room which feed RPS distribution panels (901-15 & 17)."

Answer states only core spray pumps. The same reference
(QOA 1000-2) also states the CRD system can be used. CRD
suction is from CCST. This answer should be accepted as
full credit.

Using CRD pumps with the suction from the CCST will be
accepted for full credit.

Please also see attached:
Attachment 3
Response to IE Bulletin 79-27 (Revised Copy)

Referenced additional answers will be accepted for full
credit, however indications must be given.



SRO_EXAM

Question 5.01

Same as 1.01.

Question 5.07

Facility
Comment

Resolution

Question 5.08

Facility
Comment

Resolution

Question 6.04

Same as 2.01

Question 6.02

Same as 3.01

Question 6.05

Same as 2.04
Question 7.01

Seme as 4.01

Question 7.02

Same as 4.02
Question 7.05

Same as 4.05

- Answer "A" answer does not allow the listing of two reasons

both of which address thermal limits. Increased allowance
is needed to accept the possibility of the above (example:
prevent exceeding peaking limits, prevent exceeding MCPR
limits, etc.).

Comment is not accepted. Quad Cities lesson plan states
two important reasons for flux shaping - prevent exceeding
thermal limitations and optimize fuel burnout.

Reference Quad Cities Theory lesson pian defines shutdown
margin as SOM=1-Keff. This answer is not listed on the
answer sheet.

NOTE: Students might respond with a Tech. Spec. definition
concerning concepts of h w far the reactor is sub-
critical with the strongest rod €ull out during the
most reactive time in core life.

The T.S. definition for SDM will be accepted for full credit.

The formula, SDM=1-Keff, will not be accepted unless
explained.



SRO EXAM (Cont'd.)

Question 7.09

Facility - Answer only states 68%
Comment - Qur Tech Specs state 50%
after 24 hours. Students may write this answer.

Resolution - Either answer, 50% after 24 hours OR 68% is acceptable
for full credit.

Question 7.06

Same as 4.06
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la--PRINCIBLES.JE_NJCLEAR _PONER_PLANI_OPERAILON:
I4ESMJ0 NABLCSe HEAL IRANSEERE ANQ_EJULQ_ELUY

QUESTION 1.01 (4.00)

unit 2 is operating at 100X power. A fire is reported In the Front

PAGE

Stanaard of the Main Turbine. The Reactor Operator depresses the *'TRIP*

pushbutton on the EHC control panel. A failure occurs at this time.
Using the attached traces of the various plant parameters» Fligure 1,
ingicate WHAT FAILJRE has occurrea with the main Steam anc Turoine
System, Justify your answer Dy BRIEFLY discussing the preccminant re-

sponse of EACH trace.
NOTE: le Time intervals are 30 seconds.
2. The oper ator depresses the "TRIP™ push button
at +#25 seconds.

QUESTION 1.02 (3:.50)
Concerning the core thermal limits:

a. For each condition (1-4) given belows, INDICATE whether it
will cause an INCREASE» a DECREASE» or have NO EFFECT on
CRITICAL POWER.

1) Local peaking factor (LPF) INCREASES

2) DECREASE iIn inlet subcooling

3) INCREASE in reactor pressure

¢) Axial power peak shifts from BOTTOM to TUP of channel

be With regard to MAPRAT!
1) wi4AT is the relationship between MAPRAT and MAPLHGR?
2) IS a MAPRAT of 1.05 acceptable?
3) wiAT physical consequence could occur If the MAPRAT
limit iIs exceeded?

(4.0)

(0.5)
(0.5)
(0.5)
(0.5)

(0.5)
(+25)

(«75)



la. BPRINCIBLES QE_NMJCLEAE_PONER_PLANI_OPERAILIOY: PAGE 3
I4ERCJQXNABLC S HEAI _JRANSEER ANR_ELULQ _ELON

GUESTION 1.03 (2.80)

The tabulation oelow illystrates REACTIVITY COEFFICIENT VARIATIONS
due to increases in several core parameters. For each condition
ta=h) listaa belows L1NDICATE how the VALU: °f that coefficient varies

(MORE Ok LESS NEGATIVE) if the Indicatea parameter Iis INCREASEL. (2.8)
——— e . o W ] ] s o | - em————— {ewmm—- jmm——— s
CURE PARAMETEK 3t H H H H H
——mmmmm e mm e 1! MODERATOR 13 CORE 1@ ROD : FUEL ¢ CCRE
COEFFICIENT i3 TEMP t VOIDING t DENSITY : TEMP : AGE 3
— —-- -it= H § ——— -1 - '
Void Coefficienti: ] (a) 1 b)) ¢t (e) & (4)
S AR R R e A H Pl TR R, TSy ESRES,
Moder ator Temp. 118 ] ] ] H 3
Coefficient it (e) H H H 1 (Ff) 3
iy e s SN B i it R s st B
Fuel Temperaturet: ! 3 3 H H
Coefficlent 11 H (g) 2 h) & H
Sl CH M eI, | It [ SO AT, o 3 i1 ol 3
QUESTION 1.04 (1.20)

Steam leaving the steam separators and entering the steam dryer has
a quality of 90% and Is at a pressure of 1000 psia. Using the attach-
ed Mollier Diagrams determine the steam SFECIFIC ENTHALPY. (1.2)

QUESTION 1.05 (3.00)

AS cJore exposure increasesy plutonium=239 (Pu=239) concentration
increases!
a. Briefly explain the processes by which this buildup occurs.
(Note: a reaction-decay chain equation may be used.) (1.0)

be Explain HUW and wHY the buildup of Pu=239 effects reactor
behaviore. (2.0)
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o BRINCIRLES JE_NJCLEAEK_RONER_PLANI_CPERAILON. PAGE 4

IHERMQQYNANICS: HEAI IRANSEER ANR _ELUIR_ELOY

QUESTION 1.06 (3.00)

The reactor has just gone critical at BOL on rod R-9 from notch
14 to 16. The mocer ator temperature is 118 F. The count rate on the
SKM is ooserved to increase from 2000 cps to 4200 cps in 90 seconds.

Note: State any assumptions you make and show all calculations.

a. vetermine the notch worth of the control rod at that
position.

b. An inf:nite period Is reestablished when the moderator
temperature reaches 133 F. What Is the value of the
moderator temperature coefficient, alpha T.

QUESTION 1.07 (2.00)

The reactor has been operating at 95% power for several days. An
operstor RAPIDLY reduces reactor power to 60X by reducing the speed
of the recirculation pumps. During the next FEWJ4 MINUTES the operator
notices that reactor power slowly increases approximately 3%, EXPLAIN
the cause of this effect.

QUESTION 1.08 (2.00)
The reactor has Jjust scrammed from extended full power operation,
Ten (10) hours later cooldown Is complete, and the SDOM is measured
at that time to be 1% dk/k. Describe the changess If any, to the

SDM for the NEXT 20 hours. (Include in your discussion any aaverse
congi tions).

QUESTION 1.09 (1.50)

WHAT are THREE (3) sources of neutrons OTHER THAN Installed Sources.

QUESTION 1.10 (2.00)

a. Describe tne sethod used at Quad Cities to extend cycle opera-
tions.

be WHAT are TW0O (2) ways (other than the method in 'a' above) that
could be used to extena cycle operation?

(2.0)

(1.0)

(2.0)

(2.0)

(1.5)

{1.0)

(1.0)



2a- BLANI_QESLIGY _LNCAURING SAEEIY_AND EMERGENCY_SYSIENS PAGE 5

QUESTION 2.01 (2.75)

a. DESCRIBE tne flow path for fuel pool water during the 'FPCC
ASSIST' mode of the RHR system, (A drawing ma-+ be used)

be The RHR system can also be used to increase of decrease level in
the suppression poocle WHAT are TWO (2) places suppression pool

water can be pumped to If you wanted to DECREASE suppression pool
level?

QUESTION 2.02 (3.00)

a. INDICATE tne T40 (2) sources of control rod scram hydraulle
pressure.

be DISCJUSS HO4 these two sources (in 'a' above) are effective in
causing a scram at:

1) Zero reactor pressure
2) 400 »sig reactor pressure

3) 1000 psig reactor pressure

QUESTION 2.03 (2.00)
Concerning the Standby Liquiag Control System:

a. WMY Is it necessary for the system to be capable of in-
jecting tne contents of the SLC tank in a MINIMUM time
of 90 minutes?

be WHAT are THWO (2) DTHER uses of the nozzle used for vessel
penetration by SLC sparger?

QUESTION 2.04 (4.00)

For the following systems listed belows discuss how they INTERFACE
WwITH the Recirculation System, Be specific as to interface PURPOSE
and LOCATION wnhere applicable.

a. Residual Heat Removal (RHR) (NOTE: Discuss TWO modes of RHR)
b. Reactor water Cleanup (RWCU)
ce Reactor Building Closed Cooling Water (RBCCW)

" A, tyesrage Poser Ranage Monitor (APRM)

(1.75)

(1.0)

(1.0)

(.66)
(.56)

(67)

(1.0)

(1.0)

(2.0)
(0.5)
(1.0)
(0.5)



2a--BLANI_ QESLGN LNCLUDING SAEEIX_ANQ_EMERGENCY_SYSIEHI PAGE 6

QUESTION 2,05 (2.00)
Regarding the eactor water Cleanup System (RwWCUS)?

a. WHAT POTENTIAL problem exists when opening the motor-operated
deminerall zer bypass valve (MO-1201-133)7 Include In your
answer wHY the problem exists. (1.0)

be 4HAT is tne LIMITING COMPONENT in the system for flow AND
temperature? (0.5)

ce WHAT would be an ADVERSE RESULT of opening the hotwell AND
radwaste (MO=-1201-78, M0O=-1201-77) reject valves simultan-
eously while at power? (0.5)

QUESTION 2.06 (3.50)
In reference to the Heater Drain System!

a. WHAT are TWO (2) differences between the 'C' and ‘B LOW
PRESSJRE neaters OTHER THAN location? (le5)

be The drain cooler (downstream of the flash tank) Is a water-
to-water heat exchanger which o oo... lincreases, decreases)
the temper ature of the feedwater. (Fill iIn the blank) (0.5)

ce MWHAT problem will develop If a *C* or 'D' heater Is removed
from service AND WHY doesn't the problem develop when a AN
or '"B' heater Is removed from service. (l.5)

QUESTION 2.07 (4.00)

For sach of the HPCI (High Pressure Coolant Injection) System component
failures listed belows STATE WHETHER OR NOT HPCI WwILL AUTO INJECT into
the reactor vessels L[F IT WILL NOT INJECT WHY, AND IF IT WILL INJECT,
provide ONE POTENTIAL ADVERSE EFFECT OR CONSEQUENCE of system operation
with the failed cosponent. Assume NO OPERATOR ACTION, and the seomporent
component Is in the falled condition at the time HPCI recelves the auto
initiating signal.

a. The GLAND SEAL EXHAUSTER falls to operate. (1.0)
be The turbine AUXILIARY LUBE OIL PUMP fails to operate. (1.0)

ce The MINIMUM FLOW VALVE falls to auto open (STAYS SHUT) when
system conditions require It to be open. (1.0)

de The D wmotor controlling the Motor Speed Changer (MSC) has
burned out. (1.0}



2a--BLANL QESLGY _INCLURING SAEEIX_AND _EMERGENCY_SYSIENS PAGE 7

QUESTION 2.08 (1.25)

Concerning the Quad Citles Alr Systems?

a. \T is the "Little Joe' valve? (e25)
De T are the TwO (2) BACKUP supplies to Drywell Pneumatic
alr? (1.0)
QUESTION 2.09 (2.50)

a. WHY does the scram outlet valve open FASTER than the scram inlet
valve AND 40w is the faster opening accomplished? (l.0)

b. For EACH of the valves listed belows STATE whether the valve is
ENERGIZED or DEENERGIZED to scram AND LIST what the power supply
to the valve Is.
1) Backup Scram Valves (0.5)
2) Scran Pilot Solenold Valves (0.5)
3) Vent and Orain Pilot Valves (0.5)



da  JNSIBUMENIS. ANQ_CONIEQLS PAGE -

QUESTION 3,01 (2.00)

Answer tne following with respect to the Turbine Generator Load
Re ject Scram:

2. WHAT Is the SETPOINT for the scram? («75)
be WHEN Is thne scram BYPASSED? (Include applicable sensing
point) . {e75)
Ce WHAT is tne LOGIC for the scram? (0a5)
QUESTION 3.02 (3.00)

The reactor is operating at 40% power with the Feedwater Control

System in single el ement controls and level channel 'A' selected for

inputs The reference leg Isolation valve to the channel 'A' NR GEMAC

develop: a significant packing leak and the associated reference leg

starts t) gradually decrease. DESCRIBE WHAT will happen to the plant

and WHY? Assume NJ operator action. (3.0)

NOTE: LIMIT your answer to effects on and of the FWLC» RPS, ECCS,

PCIS» and actual vessel level., Include any applicable set~
points. ,

QUESTION 3.03 (3.00)

@a. When a select error occurs on the RWMy CAN the operator still
sove the rod? (RWM is NOT BYPASSED and NO rod blocks existed
orlor to selecting the rod). ANSWER YES OR NO. (0.5)

be In reference to part "a' above, EXPLAIN your answer (ie. If the
operator CAN move the rods HOUN FAR can it be moved and WHY; |if
the operator CANNOT move the rods WHY NOT). Consider both an
attespted insert and withdraw action. (2.5)



Ja INSIBUMENIS. ANQ_CONIBOLS PAGE 9

QUESTION 3.04 (3.50)

With the plant operating at 100X power with the recirc in Master
Manuals, an operator inadvertently DECREASES the "Pressure Set"™ by
5 psle WHAT will De the INITIAL response and FINAL status of the
following paraneters due to this action? Briefly EXPLAIN., Assume
NO operator action. See attached Figure 6, Speed anag Acceleration
Control Jnit. ANSWER on the attached handout page.

a« TCV pasition

be B8PV position

Ce Power

de Pressuyure

QUESTION 3.05 (2.50)

2. WHAT TWO (2) compinations of radiation Instrument trip signals
will cause the start of a 15 minute time delay and subsequent

auto isolation of the UFF-GAS system? (1.0)
be WHICY OFF=3A5 system valves close following the 15 minute time
delay In "a' abovel (1.5)
QUESTION 3.06 (3.00)

Refer to attached Figure 5 Recirculation Speed Control Network, for
the following?

a. The plant is operating at 30% power with both recirc pump M/A
transfer stations In MANUAL. FOR EACH of the following instances,
INDICATE HOW tne speed of Recirc Pump 'A' would change (increase,
decreases or ramain the same) AND WHICH component(s) of the con-
trol systen istare) limiting.
1) Recirc Pump *A' M/A transfer station Is placed in "AUTL'. (1.0)
2) The generator speed tachometer output feedback signal falls
low due to a loss of continuity through the field breaker
contacts. {1.0)

D« WHAT action must be taken by the control room operator prior to
resetting a "LOCKED QUT® scoop tubel? WHY? (1.0)



da- JNSIBUMENIS.ANQ.CONIEOLS PAGE 10

QUESTION 3.07 (2.50)
ae WHICH level transmitter arrangement (temperature compensated or
uncoapensated) Is more likely to reach bolling in the reference
columns in the event of a Drywell temperature increase and reactor
pressure decrease? (0.5)

be dHICH level indication(s) at Quad Cities are TEMPERATURE compen=-
sated? (0.5)

ce At 100% powers WHAT is the relationship between indicated level
and actual level in the core? EXPLAIN your answer. (1.0)

d. The reference '0' used in the vessel level iIndicating system is

l1)__ Inches above the vessel bottom. (Fill in the numbered
blank). (0.5)

QUESTION 3.08 (3.50)
Consider the Rod 8lock Monitor system (RBM):

ae dHAT are TWO (2) reasons why the gain of the RBM chunnel Is

increased? (2.0)
be WHAT are THREE (3) ways the RBM trips are BYPASSED? (1.5)
QUESTION 3.09 (2.00)

2. WHAT TWO (2) parameters will initiate the loop select logic
for the LP.I mode of RHR? Include setpoints. (1.0)

be EXPLAIN HOW the loop chosen for injection is determined by the
LPCI loop select logic. (1.0)



$a..PROCEQURBES = NJ3MALe ABNOBUAL. EMERGENCY_AND PAGE 11
BARIOLOGICAL CONI30L

/

QUESTION 4,01 (2.00)
WHAT are T40 (2) exceptions to the requirement that ‘*Individuals are

prohibited from entering a high radiation area unless they notify the
control room OR have a safety man present'? (2.0)

QUESTION 4,02 (2.50)
One of the IMMEDIATE actlions after recognizing an ATWAS event is to
scram the reactor manually by depressing both manual trip actuators.
Should this fall, there are altainate methods to scram the reactor.

In accordance with QCA=17, ATWAS Event, WHAT are FIVE (5) of these
alternate methods? (2.5)

QUESTION 4.03 (2.50)
Concerning QGP=1-3 for Unit Hot Standby to Power Opers*ifons

2. WHEN is tne use of NOTCH OVERRIDE control rod withdrawal NOT

ALLOUWED? (1.5)
b. WHAT action should be taken when unusual vibration on the
turbine is noted at low speed? (1.0)
QUESTION 4.04 (3.50)

A report was Just received that the strainer spool plece oan the Stator
winding 2o0ling water system was leaking. A few minutes later the
Stater Cooling Panel Trouble alarm annunciates?

a. WHAT are THREE (3) conditions associated with a loss of stator
cooling that will cause the turbine to runback? (Setpoints
are not required) («75)

be Iin accordance with QOA 5300-1, Loss of Stator Cooling, WHAT
are FIVE (5) of the Immediate operator actions? (2.5)

Ce WHAT will occur If stator amps ARE NOT runback to 7380 amps
within 3 sinutes? («25)



$a..PROCEQJRES = NU2MALe ABNORMAL. EMERGENCY_AUQ PAGE 12
BaQIOLUGICALCONIRAL

QUESTION

4.05 (3.00)

In reference t> QUA 1000-2, Loss of Snutdown Cooling?

De

QUESTIUN

WHAT are THREE (3) Immediate Operator Actions OTHER THAN noti-
flication of the Shift Engineer? (2.0)

40w is vessel leve! maintained if the feedwater headers ARE

NCT available for transferring water to the vessel from the
condensate system? Include in your answer WHERE water is

taken from AND WHAT pumpls) islare) used to transfer water

to the vessel. (1.0)

.06 (3.50)

The plant is operating at 100% power when a complete loss of ESSENTIAL
SERVICE occurs?

De

GUESTION

JHAT are FOJR (&) automatic actions that occur which will
immediately ang significantly affect your abilty to operate
and protect the plant from the control room? (2.0)

WHAT are FIVE (5) CONTROL ROCOM indications which have been
disabled due to the loss of essential service? (1.5)

4.07 {2.50)

GGA=3 Major Steam L ine Break (Outside the Drywell), discusses procedures

to be taken if *The shutdown cooling suction piping has falled due to
inadvertent opening of M0=1001-50 and MO=1001=47 «ee'. EXPLAIN WHAT is
unique about these valves that they are mentionead in this procedures AND
WHAT could cause them to inadvertentliy open. (2.5)

QUESTION 4.08 (3.00)

During testing of main steam relief valves during power operations?

L I

WHAT are THREE (3) symptoms you can expect to see if a main
steam relief valve was STUCK OPEN? (le5)

In sccordance with QOA 201-2, Fallure of a Relief Valve to
close or Reseat Properlys WHAT are THREE (3) or your immedi-
ate actions? (1.5)



4. PROCEQJRES = NORMAL: ASNOREAL: ENEEGENCY_ANQ PAGE 13
BARIOLOGLICAL CONIROL

QUESTION 4.09 (2.50)

A scram and Group L isolation have just occurred. Reactor pressure
is increasing anad likely to exceed the relief valves iowest setpoint:

a. At WHAT PRESSURE will auto=-rellef valve actuation begin? (0.5}
be WHAT time limitation is placed on SUCCESSIVE actuations of

a single relief valve AND WHY is this time delay imposed

on the relilef valve? {1.5)

c. WHY would you alternate actuations of the 38 and 3C relijef
valves when several blowdowns are necessary? (0.5)
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ANSWER SHEET for Question 3.04

INITIAL RESPONSE:

a. TCV position
b. BPY position

¢c. Power

d. Pressure

Reason:

(in % steam fiow demand)

% steam flow demand)

(increase, decrease, or
remain the same)

L_V.._J’_:;:

FINAL STATUS:

a. TCV position
b. BPV position

c. Power

d. Pressure

Reason:

(in % steam flow demand)
(in % steam flow demand)

(higher than, lower than, or
the same as the initial value)




EQUATION SHEZT

f s ma ve g/t
w = mg b I Vot «1/2 3
g » mc’
€12’ a e (V= V)t
PE = mgn
V, N Vo + at w s/t
W=y P - A s 1 02
—
& = 331 a
ms= V.vAp

Q = mpat
6 s JALT
Pwr = ufah
P e? ]oiuf(t)

Q -
2w po‘t/.
SUR = 26.06/T
SUR = 260/1% + (8 = 0)T
T o () + [(8 =0a¥Ts]
T (s =8)
Te(d=0)/(%)
o ® (Kgpg=1)/Kope * Kopp/Nore

COAv/(T Kopp)] *# (Bgpp/ (1 + ir)

p = (2av)/(3 x 10'0)
L =N

Water Parameters

1 gal. = 8.345 lom,

1 gaj. = 3.78 liters

! f - 7.“ g‘lo

Density = 62.4 loq/ft3

Qensity = | gm/

Heat of vaporization = 370 8tu/Tom
Heat of fusion = 144 Btu/lom

| Atm = 14.7 psi = 29.9 in, Hg.

| ft. nzo . 0 4335 15f/1in.

e

]

Cycle efficiency = (Net work
cut)/(Enerzy in)

-At

A = AN A= AOQ

Ty p0ff * r(:lj,)(:,)]
\t1/21 - \"b)]

[ = too B

-ul
o‘x/WL

[ = .
[ = I
™NL = 1 3/u

HVL = -0.893/u

SCR = §/(1 = K‘ff)

CR,(1 - L afe1) * PR} = Koppr)
M= ‘/(] - K.ff) o CR /ca
W e (1 eKeppgllit - cffl)

SoM = (1 - <¢ff)/Koff
i = 10 seconds
T = 0.) seconds”'

tld‘ - Izdz
tdy 2 o 1,8,

R/hr = (0.5 :!)/dz(moters)
R/hr = 6 CE/d° (feet)

M1 11 us Conversions

1 curie = 3.7 x 10'0%ps
1 - . 2,21 lom
1 np ® 2,54 x 103 3tu/ne
| mw = 3.41 x 108 3tu/nr
lin = 2,54 cm

°F = 9/5°C + 32

3 e §5/9 (°F.32)

1 BTU = 778 f4-1bf
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La  PRINCIPLES.OE_NUCLEAE 20ER_ELANI_CORERAILON: PAGE 14
I4ERNUQYNABLCS, JEAL _IBANSEER ANO_ELULR.ELQM
ANSWERS == QUAD CITIES 1l&2 ~84/711714-HILLy Do
ANS WER 1.01 (4.00)
Fallure-- Bypass valves fall to open («25)

Turbine Steam ano Total Steam Flow= Turbine steam flow goes to zero
as stop valves close on turbine trip (0.5]. Total steam flow goes to
near zero as bypass fail to open [(0.5]). (1.0)

vessel Level= decreases due to void collapse caused by the stop valve
closure («25) and the scram [.25]. (0.5)
ber

we +o : runloaclc tominmum soeel due to Feedue
Core Flow= decresses WMM’. (0.5)

(I o\row-nbfo <2Ax1@% lbm /hr.

Feeo Flow= Swei—tnitiatty cuts back on feedwater fiow Lo follon

st ee-Llowbvdri-bet themr—tncreases due Lo lon vessel level [.25]1. As

lovi—tot 4P AsS O MUTREr—the—Fues- reduces feedfTtowto—control—level

(@9 T ncréases n respons€ 4o level dedcas.‘r\j and then olweas:mb as («75)
leve|l nerewses,

Pressure- Pressure Increases following the turdine trip and fallure

of bypass valves to open. The SRV's control pressure in the area of

1100 psige Several SRV actuations occur. (0.5)
APRM= sharply drops because of anticlipatory scri-. (0.5)
REFERENCE

BwR Transients

ANS WER 1.02 (3.50)
2« L« Decreases (0.5)
2+ Denreases (0.5)
3. Decreases (0.5)
4. Decreases (0.5)
be Lle MAPRAT s tne ratio of APLHGR TO Lim APLHGR OR the ratio of
APLHGR(act) to MAPLHGRILCO) (0.5)
2+« NO («25)
3. The clad tesperature can exceed 2200 degrees F. during a DBA
LOCA («75)
REFERENCE

HTEFF s pge L6sL7; SE Thermodynamics, HTEFF, pge. 985 to 9-89



la_PRINCIBLES.JE_NJCLEAR_RONER_PLANI_URERAILON. PAGE 15
I4ERMIQYNANLCS. HEAI IRANSEER ANQ_ELUIQ_ELQN

ANSWERS == QUAD CITIES 16&2 -84/11/714~HILLy De

ANS WER 1.03 (2.80)

ae More negative
be More negative
Ce MoOre negative
de Less negative
e« More negative
fe Less negative
ge More negative
he Less negative
{035 eachl (2.8)

REFERENCE
Theory Keviews PGe 48,50,54,56, Flg. 46

ANS WER L«04 (1.20)

Sirce steam quality Is givens, find eoisture content.
K=l=x oOr
Mel=,30 = .10 = 10X
Use 10% constant maisture fine and 1000 psia constant pressure line
to tind specific enthalpy of wet steam.
h=1127 B8TU/ Ibm (le2)

REFERENCE
GE Thermodynamics» Heat Transfer and Fluid Flow; pge 4~83

ANS WER L.05 (3.00)

a. Pu=239 Is produced by a sequence of neutron absorption by U-238 and
two subsequent D~ decays to Pu=239.
U=238 ¢ ON1 ====>U=239 ===(B=)===d>Np=23] ===(B=)===>Pu=-239 (1.0)
o percentus €
be Pu=239 is a fissile material! and accounts for “wot of the fissions
at EOL [0+5). The delayed neutron fraction for Pu=239 is 0.0021.
This coupled with i s significant fission fraction causes the
effective delayed neutron fraction for the core to decrease over
core life [(0.5)s As the fraction of delayed neutrons decreases:
the effective generation '/ me Is shorter and the period resulting
from a given reactivity insertion is shorter near EOL [1.0]. (2.0)

REFERENCE
Theory Reviews pge 40,54



da BRINCIBLES.JE_NJCLEAE_RONEE_PLANI_CRERAILON. PAGE 16
I4ERMOQXNANLCS. HEAI_IRANSEER ANQ_ELUID_ELOX

ANSWERS == QUAD CITIES 1&2 ~84/711/716=HILL» D.

ANS WER 1.00 (3.00)

t/7
a. P2ePl 2 w===> Tet/In (P2/P1)
T= 90sec/In (4200/2000) = 90 sec/.742 = 121.3 sec. (0.5)

Ts 8=p/ p; (1% = "10€E-04 so I*/p term can be neglected)

p* B/(1l+ T); Near BOL B=0.0070 and =.lsec~-l (0«5 for assumption)
~—Since we were Jjust criticals, heating effects can be neglected.~~

p* 0.0070/1¢(+1 sec=1)(l2le.3sec)= 0.00053 aK/K = 00532 dK/K (0s5)

]
p= dplrods); rodss dp/#notchess 0.053% dK/K/ Z notches=
Svo26™; gK/</notch (0.5)
C. 053%
b. when T= infinity =====>p(net)s 0 =====>dp(mod)= =-dplrods)
133 - 118 = 15 degrees («25)
0.00053 dk/k / 15 degrees F. = 0.000035 = 3.5E~05 dk/k/deg.F (.73)

REFERENCE
Theory Reviews pge. 36=48

ANS WER L.07 (2.00)

The reactor is now producing less steam to go to the turbine [0.5].

With less steas to the turbines there will be less extraction steam

going to the feecwates heaters (0.5]. Therefore less feedwater heat-

ing wiltl occur which will result in colder feedwater entering the

veszel [2.5) wnich will cause reactor power to increase slightly

from the positive reactivity aadition (alpha T) (0.5]. (2.0)

REFERENCE
Feedwater/Condensat2 LePy» pge. 52

ANS WER L.0¢C (2.00)

The time SOM was measured to be 1% dk/ik was a: a period of peak xenon
[0.5)s tnerefore the SDM will decrease [0.5] o5 xenon uecays. Since

the xenon peak is greater than the 1% ak/k (0.5) a reactor restart

coald occur (005]0 (2.0’

REFERENCE
Theory keviews pge 68,70

v



la. BRINCIBLES.JE_MUCLEAB_BONER_PLANI_OPERAILQN.

IHERNQQYNABLCS, HEAI IRANSEER _ANQ_ELUIR.ELQM

ANSWERS == QuUAD CITIES 1&2 -84/711714-HILLs D.
ANS WER 1.09 {1.50)
1. Photo=neutron source (Naturally occuring deuterium and fission

3.

or decay gammas react to form hydrogen and a neutron)e.

spontaneous fission (Uraniums plutonium and curium undergo
spontaneous fissions Curium is the most significant producer of
neutrons)e.

Alpha=neutron reactions (Oxygen=18 in uranium oxide fuel reacts
with an alpha particle to produce a neutron).

REFERENCE
Theory Reviews pge 28,30

ANS WER 1.10 (2.00)

De

In coastadown [0.5)s 100% core flow is maintained and power slowly

decreases as the fuel is depleted [0.5]).

le Derating
2. Feedwater temperature reduction
3. Excess core flow

(2 required @ 0.5 eachl

REFERENCE
Theory Reviews pge. 83,84

PAGE 17

(0.5)

(0.5)

(0.5)

(1.0)

(1.0)



2a--BLANI_DESIGY . INCLUDING SAEEIY _AND_ENMERGEJCY_SYSIEHS PAGE 18

ANSWERS == QUA) CITIES 1&2 -84/11/714~HILLs Do
ANS WER 2.01 (2.75)
a. Water flows fromt
Fuel pool to skimmer surge tanks (.25])» through 2 removable
spool piece [«25)» to the suction or the KHR pump [+25])
through the RHR HTX [+25] (or bypass valve) to the RHR cross~-
tie neader [.25)s through a removable spool piece [(«25]) back
to the fuel pool L£e25)¢ (1.75)
be 1le Waste surge tank 6. Other un.t dorus ki
2. Wwaste collector tank e Ber C Cindensute Pump e
3. Radwaste (ol (2 required @ 0.5 eachl (1.0)
Y., Either wat hotwell
REFERENCE

RHR Lesson Plans SRO~1000~1» pPge 10,11

ANS WER 2.02 (3.00)
CRD accumuiator pressure (0.5]
Vessel water (0.5)
a. At low reastor pressures the vessel has minimal effect and scram
is accomplished only by the accumulator. («66)
be AS the vessel pressure risess the accumulator is assisted on the
upper end of tne stroke. As water is forced from the accumulator,
accunulator pressure falls below reactor pressure and causes the
ball check valve to open allowing reactor pressure to complete the
sCram. {«66)
ce By 1000#, the accumulator |Is not necessary and reactor pressure
will provide enough hydraulic pressure to meet scram insertion
timese. («67)
REFERENCE

Control Rod Blade and Drive Mechanismy LIC=0300-1s pPQe 24»34,35,Figeb

ANS WER 2.03 (2.00)
a. Too rapid of a Insertion rate results in a lack of proper mixing
[0.5) ana reactivity *chugging® [(0.51]. (1.0)
De Lle Jet pump differential pressure tap (0e5)

2« Core plate dp (0e5)



2a_ BLANI_QESIGY _INCLUDING SAEEIY_AND_EMERGELCY.SYSIEES PAGE 19
ANSWERS == QUAD CITIES 182 ~84/11/14~=HILLs Do

REFERENCE
SLC Lesson Plany LIC-1100, pge 12016

ANS WER 2.04 (4.00)

ae R4R= l.Shutdown cooling mode~ provides decay heat removal capability.
Takes a suction from recirc pump 8 suction line and returns to
either recirc pump discharge !ine. (1.0G)
2.LPCI mode~- provides flooding of the core at lower pressures
to maintain the core covered on a LOCA by discharging to both
recirc puap discharge tines. OR Jet pump riser dp and recirce
pump d» Input to the LPCI loop select logic. {1.0)

be KiCU~- takes its suction from the *B*' recirc loop (5)

ce RBCCW~- provides cooling to recirc pump aotofﬁgagfers [0.5] and
seal cavity coolers [0<51]. (1.0)

de APRM= Racirc loops A and B flow elements serve as inputs to the
APRM flow converters. («5)

REFERENCE
Recirce Syse« Lesson Plan, LIC-0202=1s Pge 6234536

ANS WER 2.05 (2.00)
4ae Flow indication is not correct [0.5) and opening the valve too
far could lead to pump runout [(0.5]). (1.0)
be The filter deminerallizers (0.5)
ce Vacuum in the condenser would be lost to radwaste (0.5)
REFERENCE

RWCU Lesson Plany LIC~1200, pge. 698,10



2a--PLANI QESIGN INCLURING SAEEIY ANO EMERGENCX.SXSIEHES PAGE 20

ANSWERS == QUAD CITIES 1&2 ~84/11/714-HILLy D&
ANS WER 2.06 (3.50)
2. l« The heater drains come from the *'D' heaters and flow into

the 'C' heaterss then from the 'C' heater into the 'B' heater. («75)
2. Extraction steam comes from the 8th stage of the LP turbine
for 'C* and from the 10th stage for 8' OR operate at different

temperature and pressure. («75)

De Incraases (7%5)
c. An unbalanced axial thrust on the turbine shaft will develop [0.5])

due to the *'C* and 'D' heaters receiving extraction steam from

opposite sides of the LP turbine (0.5). The "A' cnd 'B* heaters

receive extraction steam from both ends of the LP turbine so there

is no net axial thrust [0.5]. (l.5)
REFERENCE

Feead Condensate Lesson Plan, LIC=3200-3300s Pge 24»28,50

ANS WER 2.07 (4.00)

ae will inject [0.25)e Turbine seal leakage resulting in potential air-

borne activity in the HPCI room [Q.75]. (l.0)
be Wilt not inject [0.25). Turbine stop and control valves will not

open (0.75]. (1.0)
Ge Will inject [0.25)s Pump overheating and seal damage may result

during low or no flow conditions [0.75]. (1.0)
de will not inject [0.25). The normal shutdown position for the M3IC

is the LSS and without the MSC to control ramp rate, the governor

valve will not open and the turbine will not roil [.75]. CAF (1.0)
REFERENCE

HPC1l Lesson Plany LIC=2300~1y pgs 14,518,225 24546554

ANS WER 2.08 (l1l.25)
ae The cross-tie valve from service air to instrument air («25)
be Instrument Air (0.5)

Nitrogen (0.5)



2a--BLANI QESIGY _INGLUDING SAZEIX AND EMERGENCY_SYSIENS PAGE 21
ANSWERS == QUAD CITIES 1&2 -84/11/14~HILLy D&

REFERENCE
Inst. Air Drywell Pneumatic Alrs LIC=4700~1, pge.l2

ANS WER 2.09 (2.50)
a. To assure that @ discharge path Is avallatle for the water dis~
placed during the scram. (05)
8y the outlet valve having a stronger spring and a shorter run
of air piping (faster air bleed-off) Eltner acceptable. (0e5)
De 1. 125 VDC (<251 Energlzed [.25] (0e5)
2. 120 VAC (KPS) [«25)» Deenergizea [.251 (0.5)
3. 120 VAC (RPS5) [«25)» Deenergized (.25] (0.5)
REFERENCE

RPS Lesson Plan: LIC 0500=1, pPge B212514



da. JNSIBUMENIS. ANQ.CONIROLS PAGE 22
ANSWERS == QUAD CITIES 162 =84/11/14=HILL» D.

ANSWER 3.01 (2.00)

107c acthucion od the Casf c..c*-"s soleno.ds.

ae SQUOL—LO—OF—QFtifoL&han_4f4°¥-&125}~Q+§00%eh-btt&‘.ﬂ-&u#blao—

f.irst stage pressuref+25ano generator stator—amps— {3251, {e75)
be Not in RUN [«23) and when in RUN if less than 45% rated steam

flow [+25) as wneasured by turbine first stage pressure {.25]). (.75)
Ce WWW (0.5)

O P eyttt . loe e L cCise o Aell

SCram LAk a stu.mc] valve may (s on AA.,L"#:C"&«/ he /f Screvm ((; Il Scrs n.\)ClZ
REFERENCE [eut 2 4aken huice,

Scrams and Isolationss LIC~Scramy, pge. 658 CAF

ANS WER 3.02 (3.00)

l. Level channel! 'A' will indicate increasing water level (0 5)
2. FWLCS will close the FRVs to try to maintain level (0.5)
3. Actual vessel level |Is decreasing (0e5)
4, Reactor will scram @ +8" due to low reactor water level (0.5)
5. PCIS Group 2 and 3 isolations also @ +8" (0.5)
6. Recirc pump trips PCIS Group 1 Iisolation, HPCI and RCIC initia-

tion all & =-59" (0.5)
REFERENCE

Reactor Level and Pressures LIC-0263, pg. 12

ANS ®ER 3.03 (3.00)
a. VYes (0e5)
be It can be moved out ouwe notch [(0.5] before a withdraw error witl

block further movement [(0.5). If the rod was inserted, it will

move as far as the operator wants [0.5] as long as it is not the

third Insert error [0«5)e If it were the third insert errors it

would only go one notch (0«51 (25)

REFERENCE
Rod Wwoirth Mininizers» LIC-0207» pg. 22



da.-JNSIBUMENIS ANQ.CONIROLS PAGE 23
ANSWERS == QUAD CITIES 1&2 -84/11/14=HILLy» D.

ANSWER 3.04 (3.50)
INITIAL RESPONSE:
a. TCVs - Remain at 1002 open (or open to 170%) (.35].
be B8Pvs = Open 5% [.35].
ce Power = Decreases [.35].
de Pressure - Decreases [«.35].

REASON: Above caused by PCU calling for “115% steam flow ((950-
915) x 3.3) and limited by MCF limit of 1052 [.35] (1.75)

FINAL STATUS:
a. TCVs = At 100X position ior initsal) [.35].
be BPVs = Shut (.35].
Ce Power - Slightly lower (.35].
de Pressure - Slightiy lower («35].
REASON: Apove caused by the decrease in pressure and power

causing BPVs to shut == PCU cycling to new equilibrium
state ((945-915) x 3.3) [.35]. (1.75)

REFERENCE
EHC Pressure Control and Logics LIC-5650-=2, pge 4-9

ANS WER 3.05 (2.50)

a. Both detectors indicate radiation levels greater than the high-
high setpoint (0.5] or when one detector indicates high-high and

the other detector is downscale {(V.5]. (1.0)
be le« Pressurized diain tank valve closes (0.5)

2. The chimney Isolation valve closes (0.5)

3. The off-gas line drain valve closes (0.5)
REFERENCE

Off-Gass» LIC=-5450, pg. 22



32 JNSIBJUENIS_ANQ.CONIROLS PAGE 24

ANSWERS == QUAD CITIES 1&2 -84/11/14-HILL» D&

ANS WER 3.006 (3.00)

a. 1. Increass [0.5]. Master limiter, low speed limit (0.5].
2. Increase (0.5]. Scoop tube positioning uvnit,(0.51.
or elechhel [t s...duls a
b. The null voltmeter is used tec match the speed from the tacho-
meter with the speed demand from the speed controller [(0.51»
to prevent a flow transient during reset [0.5].

REFERENCE
Recirc Flow Controls LIC=0202=2: pge 10512s 14y 34

ANMNS HER 3.07 (2.50)

a. Compensated
o +o*“‘o

Naorrow
be 4wi+de Range GE/MACL OR =42-—te—+358 inches

c. Indicated level in the annulus is greater than actual level [0.5)
("7") due to tnhne pressure drop across the steam drying components
(0.51].

de 503" - Elevation of the bottom steam separator lower skirt.
(Either acceptable)

REFERCNCE ’
Keactor Level and Pressures LIC-0263, pg» 698514516518

ANS WER 3.08 (3.50)

2« 1l. The local power may be significantliy lower than the core avg.
[0.5) wnich could result in withdrawing & rod of abnormally
high worth (0.5]e The gain is increased to restrict the rate
of power rise.

2. Several of the highest reading LPRMs might be bypassed [0.5].
Gain Increased to compensate for lower core average (0.51].

be l. Joystick on 90x=5
2+ Edge rod selected
3. Reference APRM <30X
(3 required @ 0.5 cachl

REFERENCE
Red Block Monitors LIC-0700-5» pPge 6,14

(1.0)
{(1.0)

(1.0)

(c 35)
(0.5)

(1.0)

(0.5)

(1.0)

(1.0)

(1.5)



3o INSIBRUMENIS_ ANQ_CONIROLS PAGE 25

ANSWERS == QuUAD CITIES 1&2 -84/11/714=-HILLy De
ANS WER 3.09 (2.00)
as 2 pPsig DW dPressure or (0.5)
-59" Reactor level (0<5)

be LOOP selection is made by comparing the jet pump riser pressures
(0.5). If LooP A > Bs» A is the intact loop and if B >or= A, B is
the intact loop [(0.%]). (1.0)

REFERENCE
RHR Lesson Plans p3e 9



4o PROCEQURES.=_NORNAL: ABNOBBAL: EMERGENCY_AND PAGE 26
BaRLJLOGICAL-CQNIROL

ANSWERS == QUAD CITIES 1l&2 -84/11/714-HILLs Do

ANS WER 4.01 (2.00)

l. Operators and other personnel on R=rounds
2. Jobs when radio or sound powered communications with the control

center is possible. Locel . )
3., Personnel entering the sample hoodYarea Jhere the ara- S clearly visible +o
(2 required @ 1.0 eachl] Te€rsennel eutaide the K arecw. (2.0)
REFERENCE

QAP 1120-6» Reve. 5» Entering a locked high radiation area without
a timekeeper; pge 2

ANS WER 4.02 (2.50)

l« Place the wode switch in SHUTDOWN
2. Initiate alternate rod insertion manualiy by arming and depressing

both pushbutton actuators for either Channel A or Channel B
3. Trip RPS BJUS BKR
4. Individually scram control rods from CR back panel 901/902-16
5. Trip RPS breakers in Electrical Equipment Room which {eed RPS .t panels (301 -15¢
6. Trip RPS M5 Set Breakers at MCC's ’
7. Valve out and bleed off instrument air to scram solenoid valves

(5 required @ 0.5 eachl (2.5)

REFERENCE
QGA=17s Reve 99» ATWAS Event; pge. 3

ANS WER (.03 (2.50)

a. Not allowed between position 04 and 12 on arrays 3 and & [0.5] and
between positions 00 and 24 from half control rod density [0.5]
until the reactor pressure reaches 920 psig with at least one by~

pass valve partially open [0.5]. (l.5)
be Turbine should be immediately shutdown (0.5) and placed on the

turning gear (J.5]). (1.0)
REFERENCE

QGP=1~3, Reve 19» Jnit Hot Standby to Power Operation; pg. 23,9



4a_.P30CEQURES = _NORMAL: ABNOBMAL. EUERGENCY_ANQ PAGE 27

BAQIOLOGICAL CONIROL
ANSWERS == QUAD CITIES 1&2 -8« /f11/714=-HILL» D.
ANS wER 4.04 (3.50)
@« 1. Cooling water pressure at the stator iunlet drops (to 13 psig)
2. Water temper ature at the stator outlet increases ( to 95 ge-
grees Ce)
3. Stator cooling water low flow
[3 required @ «25 each]) {e75)
be l. Reduce reactor power during the runback to avoid a neutron
flux scram,
2. Send operatar to stator cooling panel to check stator cooling
water conductivity Jjust prior to the loss.
3., Reduce VARS on generator to zero in order to reduce stator amps.
4. If conductivity >10 umhos/cmy, trip the unit.
5. If conductivity >0.5 umho/cms reduce generator load to zero and
trip unit within 3 minutes.
6. If conductivity <0.5 umho/cms continue operation at less than
or equal to 25% of rated loau for 60 minutes if desired.
7. If stator asps are not less than 25% of rated after runback,
reduce gener ator load further until stator amps are <25%.
8. Remove Generator Core Monitor Sample
(5 required @ 0.5 eachl (2.5)
Ce A turpine trip («25)
REFERENCE

QOA 5300-1s Reve 4y LoOss of Stator Cooling; pge 1

ANS WER

De

le
2e

3.

4e
56

By

4.05 (3.00)

Monitor the reactor coolant temperature
Peduce neat input to the reactor by tripping the reactor recirce
PURPS .
Increase hest removal from the reactor vessel by
a. Utilizing maximum flow on the cleanup NRHXS
b. Increasing reactor cleanup system reject and replacing water
inventory with the CRD and/cr condensate system
If possible maintain primary containment integrity
If reactor coolant temperature cannot be maintained below 212
degrees F» verify no personnel are in the arywell.
(3 required @ +667 machl) (2.0)

using the core spray pumps [0.5] and taking a suction from the

CCSTs [0.51 0 wus '~y the CRD pemps and tking a Suckion trom Yhe (1.0)
CESTs .
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ANSWERS == QUAD CITIES 1&2 -84/11/14-HILL» D.

REFERENCE
QDA 1000-2s Reve 4» Loss of Shutdown Cooling; Pge 1»3

ANS WER 4.06 (3.50)

@as le RFP minimum flow valves fail open
2. HPCI and KCIC automatic control functions are inop
3., Feedwater regulating valves lockup
4e Recirc MG scoop tubes lockup
5. SJAE suction valve closure and off-gas isolation
(4 required @ 0.5 eachl (2.0)

De le« RwM
2« RPIS
3. Rod select logic
4. Neutronr Monitoring recorders
5. Process computer
6« Process radiation recorder
7. Yarway narrow range level (Unit 1)
8. Yarway narrow and wide range lesel (Unit 2)
9. Acoustic Monitor
ov—tas
(5 required & 0.3 eachl (1.5)

REFERENCE
QUA 6800-3, Reve. 6» 1207240 VAC Essential Service Bus Failure; pge 25354

ANS WER 4.07 (2.50)

MO=-1001=47 and MO-1001-50 are the only high—=low pressure interface

with only motor-operated valves [1.0). The necessary cables for these
valves are routed through some identical fire zones [0.5)s Theoreti-
cally a postulated fire in one of these zones could cause the valves to
opens resulting In a fire-initiated LOCA [1.0]. (2.5)

REFERENCE
QGA-3s Reve. 7» Major Steam Line Leak (Outside Drywell); pge 3
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ANSWERS == QUAD CITIES 1&2 -84/11/14=-HILLy D.

ANS WER 4.08 (3.00)

as le. Valve may not ingdicate closed (on 901-3/902-3)
2. Discharge temperature indication does not return to value prior
to testing
3, Torus water temperature indication does not return to value
prior to testing
4. Bypass valve position remains closed
5. Acoustic position detector shows valve open
(3 required @ 0.5 eachl (1.5)

be 1. Attempt to pro. rl, close or seat the valve Dy opening and re-
closing it
2. If the valve does nct properly close, SCRAM the reactor
3, If the supprassion pool temperature exceeds 95 degrees Fes place
the suppression pool cooling mode of RHR into service
4. Closely moi’ tor suppression pool temperature
(3 required @ 0.5 eachl] (1.5)

REFERENCE
QOA 201-2, Reve 8» Failure of a Relief Valve to Close or Reseat
Properliy; pge 1

ANS WER 4.09 (2.50)
ae 1115 psig (0e5)

b The 10 second time delay [0.5) Iis used to prevent excessive
containment loads [0.5)s due to a high water leg in the relief

valve discharge line [0.5]. (1.5)
ce To distritute the cooling load more equally arcund the suppres-

sion chamber. (0.5)
RE. ERENCE

QUA 201-10s Rev. 2» Reactor Pressure Control Using Manual Relief
Valve Actuation; pge 102
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QUESTION 5.01 (4.00)

Unit 2 is operating at 100X power. A fire is reported in the Front

Standard of the Main Turbine. The Reactor Operator depresses the 'TRIP!

pushoutton on the EHC control panel. A failure occurs at this time.
Using the attached traces of the various plant parameterss, Figure 1,
ingicate WwHAT FAILJRE has occurred with the Main Steam and Turbine
Systems Justify your answer Dy BRIEFLY discussing the preadominant re-
sponse of EACH tracee.
NOTE: le. Time intervals are 30 seconds.
2. The oper ator depresses the "TRIP™ push button
at #25 seconds.

QUESTION 5.02 (3.50)
Concerning the core thermal (imits:

a. For each condition (1-4) given belows INDICATE whether it
will cause an INCREASE, a DECREASE, or have NO EFFECT on
CRITICAL POWER.

1) Local peaking factor (LPF) INCREASES

2) DECREASE In inlet subcooling

3) INCREASE in reactor pressure

4) Axial power peak shifts from BOTTOM to TOP of channel

be With regard to MAPRAT:
1) wHAT is the relationship between MAPRAT and MAPLHGR?
2) IS a MAPRAT of 1.05 acceptable?
3) W4AT physical consequence could occur If the MAPRAT
limit is exceeded?

(4.0)

(0.5)
(0.5)
(0.5)
(0.5)

(0.5)
(«25)

(.75)
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QUESTION 5.03 (2.80)

The tapbulation below illystrates REACTIVITY COEFFICIENT VARIATIONS
due to Increases in several core parameters. For each condition
(a=h) listed belows INDICATE how the VALUE of that coefficient varies

(MORE OR LESS NEGATIVE) if the indicated parameter is INCREASED. (2.8)
—-——— ———————— § - — 3 H - - : 3
CURE PARANETER 13 H H H ] 3
— ———— = e 13 MODERATOR 3 CORE @ ROC $ FUEL ¢ CORE 3
COEFFICIENT $3 TENMP T VCIDING 3 DENSITY : TEMP : AGE 3
—— o o o mmm § : H 3 H 3
Voig Coefficlentt: H (a) 3 (b) & (c) 3 (d) 1
AT TTPRTEECE | NP FIE H — i s H
Moder ator Temp, 31 H ] H] H ]
Coefficient 11 (e) H ] H s (f)
TR R | T H & H PN L) . ]
fueli Temperatureis H 3 3 H H
Coefficient i1 H (g) 3 t (h) 1 H
PO AT . | 3 IS FIPRETENTINY W ORI
QUESTION 5.04 (1.20)

Steam leaving the steam separators and entering the steam dryer has
a quality of 90% ana is at a pressure of 1000 psiae Using the attach-
ed Moliier Diagram, determine the steam SPECIFIC ENTHALPY. (l.2)

QUESTION 5.05 (2.00)

gxplain 40w It is possible to WITHDRAW a control rod and still have
a bundle power DECREASE (Reverse Power Effect). (2.0)
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GUESTICN 5.06 (3.00)

Regarding the xenon transient following a significant DECREASE In
reactor power from high power operationi

ae Brieflys EXPLAIN WHY the xenon concentration will peak
following the manuever. (1.0)

be HOW will peripheral control rod worth be affected (INCREASES
DECREASE» REMAIN THE SAME) during the xenon peak? BRIEFLY
EXPLAIN your answer. (1.5)

c. If the decrease in reactor power was from 100X to 50%s would
the new (50% power) equilibrius xenon reactivity be MORE THAN»
LESS THAN OR EQUAL TO one half the 100Z equilibrium valuee. (0.5)

QUESTION 5.07 (2.50)
a. WHAT are TW0 (2) reasons why flux shaping is performed? (1.0)
be If flux shaping was NOT PERFORMED at BOLs wHAT problem can occur
at EOL? (1.5)
QUESTION 5.08 (2.00)
a. oWHAT is SHJTDOWN MARGIN? (1.0)
be The SDOM test assurs the minimum shutdown margin is R + 0.252%
WHAT is 'R'7 (1.0)
QUESTION 5.09 (1.00)

The following is a list of flow patterns which could occur in a BWR.

SELECT the answer which places them in the correct order of occurance.(1.0)
l. Bubble flow

2« Single phase forced convection

3, Slug flow

4. Subcooled boiling

5. Annular flow

de 29%9155,3
De 204%9153,5
Ce 291049355
de Lle20403,5
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QUESTION 5.10 (3.00)

A fuel pins over a period of times has a uniform coating of corrosion
procducts of about 0.001 Inches thick bulldup on the surface of the
pine Assume that power output(Mwt) within the fuel pin REMAINS
CONSTANT during the time of the buildupe. For each of the tempera-
tures listed belows WOULD the temperatures INCREASE, DECREASE, or
REMAIN THE SAME? BRIEFLY EXPLAIN EACH ANSWER.

a. Fuel temperature (1.0)
be oviaadiran temperature (1.0)

ce Coolait temperature surrounding the lower portion of the
fuel ;in (prior to the onset of boiling). (1.0)
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JUESTION 6.01 (3.00)

The reactor is operating at 40% power with the Feedwater Control

System in single element control, ana level channel 'A' selected for

input. The reference leg isolation valve to the channel *A' NR GEMAC

develops a significant packing leak ana the associated reference leg

starts to graasally decrease. DESCRIBE WHAT will happen to the plant

and WHY? Assume NJ operator action. (3.0)

NOTE: LIMIT your answer to effects on ana of the FWLCs RPS» ECCS»

PCIS» angd actual vessel level. Include any applicable set-
pointse

QUESTION 6.02 (3.00)

Answer the following with respect to the Turbine Generator Load
Re ject Scram:

ae WHAT is the SETPOINT for the scram? (.75)
be WHEN Is tne scram BYPASSED? (Include applicable sensing
point). (75)
Ce WHAT is tne LOGIC for the scram? (0.5)
de wHAT is the BASIS for the scram? (1.0)
QUESTION 6.03 (3.50)

Wwith the plant operating at 100% power with the recirc in Master
Manuals an operator inadvertently DECREASES the "Pressure Set™ by
5 psie WHAT will pDe the INITIAL response and FINAL status of the
following parameters due to this action? Briefly EXPLAIN. Assume
NO operator action., See attached Figure 6, Speed and Acceleration
Control Unite ANSWER on the attached handout page.

a« TCV position
be BPV position
Ce Power

de Pressure
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QUESTION 6.04 (2.75)

as DESCRIBE the flow path for fuel pool water during the 'FPCC
ASSIST* mode of the RHR system. (A drawing may be used) €1.79)

be The RHR system can also be used to increase or decrease level in
the suppression pool. WHAT are TwO (2) places suppression pool
water can be pumped to If you wanted to DECREASE suppression pool
level? (1.0)

QUESTION

5.05 (4.00)

For the following systems listed belows, discuss how they INTERFACE
WITH the Recirculation System. Be specific as to interface PURPOSE
and LOCATION where applicable.

a. Residual Heat Removal i%HR) (NOTE: Discuss Tw0 modes of RHR) (2.0)

be Reactor Water Cleanup (RwlU) (0.5)

c. Reactor Building Closed Cooling Water (RBCCW) (1.0)

de Average Power Range Monitor (APRM) (0.5)
QUESTION 6.06 (3.50)

In reference to the Heater Drain System:

2. WHAT are TwO (2) aifferences between the 'C' and 'B' LOW

PRESSURE heaters OTHER THAN location? (le5)
b. The drain cooler (downstream of the flash tank) is a water~

to-water heat exchanger which _____. ... lincreases, decreases)

the temper ature of the feedwater. (Fill in the blank) (0.5)
ce WHAT proolem will develop if a 'C* or 'D' heater is removed

from service AND WHY doesn't the problem develop when a 'A'

or 'B' heater is removed from service. (1le.5)

QUESTICON 6.07 (2.00)

The Reactor Water Cleanup System (RWCUS) drain flow regulator will
automatically close when either of TWO (2) conditions exist. WHAT
are these conditions? Include in your arswer the purpose for each

closure.

(2.0)
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CQUESTION 6.08 (1.25)
a. HOW can you prevent getting an alarm, rod blocks or half scram
when taking the IRM function switch out of operate? (.25)
be WHAT RUD BLOCKS are assoclated with the IRMs AND WHEN s EACH
Rod Block 3YPASSED? (1.0)
QUESTION 6,09 (2.00)

Concerning the Service Water System:

a. #HAT type of radiation detector(s), If any» islare) on the
two discharge headers (King Hole and Queen Hole)? (1.0)

b. WHY Is Service wWater considered an Engineered Safeguard
Systen? (1.0)
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QUESTION 7.01 (2.00)

YHAT are TWO (2) exceptions to the raquiresent that ‘Individuals are
prohibited frow entering a high radiation area unless they notify the
control room OR have a safety man present'? (2.0)

CUESTION 7.02 (2.50)
One of the IMMEDIATE actions after recognizing an ATWAS event is to
scram the reactor manually by depressing both manual trip actuators.
Should this fails, there are alternate methods to scram the reactore.

In accordance with QGA=17, ATWAS Event, WHAT are FIVE (5) of these
alternate methods? (2.5)

QUESTION 7.03 (2.50)
Concerning QG6P=-1-3 for Unit Hot Standby to Power Operationt

a. WHEN is the use of NOTCH OVERRIDE control roc «ithdrawal NOT

ALLOweD? (1.5)
b. WHAT action should be taken when unusual vibration on the
turbine is noted at low speed? (1.0)
QUESTION T7.04 (3.50)

A report was Jjust received that the strainer spool pliece on the Stator
Winding cooling water system was leakinges A few minutes later the
Stator Cooling Panel Trouble alarm annunciates:

2. WHAT are THREE (3) conditions associated with a loss of stator
cooling that will cause the turbine to runback? (Setpoints
are not required) («75)

be In accordance with QUA 5300-1, Loss of Stator Coolings WHAT
are FIVE (5) of the immediate operator actions? (2.5)

ce WHAT wiill occur If stator amps ARE NOT runback to 7380 amps
within 3 minutes? {«25)
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QUESTION 7.05 {3.00)
In reference to QOA 1000-2, Loss of Shutdown Cooling:

a. WHAT are THREE (3) Immediate Operator Actions OTHER THAN noti~-
fication of the Shift Engineer? (2.0)

be HOW is vesse! level maintained if the feedwater heagers ARE
NOT available for transferring water to the vessel from the
condensate system? Include in your answer WHERE water is
taken from AND WHAT pump(s) is(are) used toc transfer water
to the vessel. (1.0)

QUESTION 7.06 (3.50)

The plant is operating at 100% power when a complete loss of ESSENTIAL
SERVICE occurst

2. WHAT are FOUR (4) automatic actions that occur which will
immedi ately and significantly affect your adbilty to operate

and protect the plant from the control room? (2.0)
be WHAT are FIVE (5) CONTROL ROOM indications which have been
disablegd due to the loss of essential service? (l1.5)
QUESTION 7.07 (2.50)

QGA=3 Major Steam Line Break (Qutside the Drywell)y, discusses procedures

to be taken If *The shutdown cooling suction piping has failed cdue to
inadvertent opening of M0=1001-50 and MO=1001-47 «ee'e. EXPLAIN wHAT is
unique about these valves that they are mentioned in this procedures AND
WHAT could cause them to inadvertently open. (2.5)

QUESTION 7.08 (3.50)

An electrical fire causes heavy and toxic smoke in the control room
and you dscice the control room must bDe IMMEDIATELY EVACUATED. NO
operator ismegiate actions are taken.

2« As the Shift Engineers WHERE Is your assigned station AND
WHAT JTHER stations are to be manned? (2.0)

be WHAT are THREE (3) actions that are performed after the main
turbine has been tripped locally? i1l.5)



Zo _PROCEQURES = _NORMALe. ABNORMAL. EMEBGEBCY_AND PAGE 11
BARIOLUGLICAL .CONIRQL

QUESTION 7.09 (2.00)

a. WHAT Is the reactor power limit for one recirculation pump oper—-
ation with the equalizing cross-tie valves closed? (0.5)

De WHY SHOULDN'T you attempt to isolate the idle recirc pump by
closing the suction valve AFTER the discharge valve is closec? (1.0)

c. WHAT action must be taken if the tripped pump CANNOT be re-
startea in 5 minutes? (0.5)
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QUESTION 8.01 (3.00)

WHAT is the minimum Technical Specification shift manning requirements
for the following conditions?

a. Both JUnit 1 and Unit 2 at power (1l.5)
b. Both Jnit 1 and Unit 2 in Cold Shutdown (1.5)
GUESTION 8.02 (3.00)
8. Access to the Drywell IS NOT timitea if FOUR (4) conditions exist
simultaneousiys WHAT are these FOUR (4) conditions? (2.0)
b. Under WHAT condition(s) can any of the restrictions, listed in "a"™
above, be waivered? (1.0)
QUESTION 8,03 (3.00)

The approvals required for Temporary changes to NORMAL OPERATING
PRUCEDURES (QOP) depends on whether the "intent™ of the procedure
was changed.

a. WHAT are THREE (3) conditions that constitute a change of
"intent™ to a procedure? (2.25)

be WHO (by titie) must approve a temporary change to a Normal
Operating Procedure (QOP)? («75)

QUESTICON 8.04 (2.00)

During normal full power operation while conducting HPCI surveillance
testings the HWPCI turbine stop valve failed to open after the aux. oil

pump was started. Subsequentiy, during the required daily surveillance
testing of the ADS, the B side ADS logic timer falled to start due to

a reset switch failing to reset the timer and loglc. In accordance

with the Technical ipecifications, WHAT ACTION MUST YOU TAKE IN THIS
SITUATION? (2.0)
Pt L e L L L L L S ALttt g
* NOTE! USE THE ATTACHED SECTIONS OF TECHNICAL SPECIFICATIONS TO ANSWER *
v THIS QUESTION. FULLY REFERENCE ALL APPLICABLE SECTIONS OF TeSe *

. THAT YOU USE TO DEVELOP YOUR ANSWER. .
T L e e T T L L L AL At bttt b s
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QUESTION 8.05 (3.00)
a. Under WHAT c2sd.tion is a special movable dunking type detector
permitted to be used in place of normal detectors? (Assume a
major core altervation is taking place). (1.0)
be WHAT are Td0 (2) conditions when the requirement that the "SRM

or dunking type detector have a minlmsum of 3 cps with all rods
fully inserted in the core”™ Is NOT NECESSARY? (2.0)

QUESTION 8,06 (2.00)
Regarding the Jnit 1 POWER = FLOW OPERATING MAP (next page of the exam):
a. WHAT prevents operation below the Minimum Power Line? (1.0)

be WHY is operation below the Minimus Power Line undesirable? (1.0)

QUESTION 8.07 (2.50)
Concerning the tagjing of equipment in the station:

a. Personnel Protection Cards can only be used in conjunction
with a __(1)__ card. (Fill In the numbered blank). (0.5)

b In the event that the supervisor In charge of the work is
not on=-site and cannot be reacheds WHO can authorize a
returi=to-service of equipment AND WHAT requirement must De
met prior to granting the return-to-service? (1.0)
Ce dHAT is your RESPONSIBILITY (as Shift Engineer) if a mechanic

requests a temporary lift of out-of-service cards to test a
pump that s out-of-service for more than one group? (1.0)

QUESTION 8.08 (3.00)

For the suppression pool water temperatures listed pelow, WHAT
ACTION(S) islare) required by the Quad Cities Technical Specifications?

a. 105 degrees F.» during HPCI testing (1.0)
be 110 gegrees F. {1.0)

Ce 120 degrees Fo.s» following a scram with the MSIVs shut (1.0)
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QUESTION 8.09 (3.50)

According to tne TECHNICAL SPECIFICATIONS for the Control Rod System
(3.3/4¢3 REACTIVITY CONTROL )@

a. At all operating pressuress a rod accumulator may be inoperable
provided that no other control rod in the nine-rod square array
around this rod has at (LIST THREE (3) conditions which must be
met) (2.0)

be WAAT is @ “REACTIVITY ANOMALY™ ana LIST its LCO value. (l.5)
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ANSWER SHEET for Question 6.C3

JINITIAL RESPONSE:

a. TCV position ~ (in % steam flow demand)
b. BPY position (in % steam flow demand)
c. Power -
(increase, decrease, or
d. Pressure remain the same)
Reason:
FINAL STATUS:
a. TCV position (in % steam flow demand)
b. BPY position (in % steam flow demand)
c. Power

(higher than, lower than, or
d. Pressure the same as the initial value)

Reason:




EQUATION SHEST

f = ma ves/t
w = mg S'VOt*T/Zdtz
£ = mcz
€ = 1/2 2 (Vg -V )/t
PE = mgn
Vf B Va + at w s 3/t
wsvsd = .80
-
&£ = 331 am
ms= VQVAD
q = mpat
d s JALT
Fwr = 4 30

> = p 10%9r(t)
> wp el
0

SUR = 26.06/T
SUR = 250/2* +» (3 = )T

T = (1%/s) + [(8 -0V T%e]
T= /(o - 8)
T s (8=0)/(%)

o ® (Kappm1)/Kopp = Kope/Kors

o = [(4%/(T Kopg)] + [Bgge/ (1 +3T)]

P = (2av)/(3 x 10'0)
£ = 3N

Water Parameters

1 gal. = 8.345 lom.

1 gaj. = 3.78 liters

1 ft° = 7.48 gal.

Density = 52.4 lbp/fe3

Qensity = 1 gm/

Heat of vaporization = 370 Stu/lom
Heat of fusion = 144 3tu/lom

1 Atm = 14,7 psi = 29.9 in. Hg.

¥ . HZO = 0.4335 15f/in.

Cycle afficiency = (Net work
out)/(Enerzy 1n)

A s AN A s Age'u

({ty,9) * (2,)]

feta™®

2

[ =] e

)
E -x/TVL
I Io 10

T™VL = 1.3/u
HVL = -0.583/u

SCR = S/(1 - Kéff)

CRI(1 = Kgppy) = CRUT = ¥gppr)

M= 1/(1 - K.ff) = CRy/QR,
M= (1= Kapeg)/ (1 = Kepey)
SOM = (1 - Kgff)/K!ff

t* = 10 seconds

T = 0.1 seconds™'

[1dy = 1,d
:]a1 2 ~2xza 2

194 2%
R/hr = (0.3 :E)/dz(mcters)
a/hr = G CE/d° (feet)

Miscellaneous Conversions

1 curie = 3.7 x 1010695
1 kg = 2,21 lom

1 np = 2.34 x 10° 3tu/nr
| mw = 3.41 x 109 3tu/nr
lin = 2.54 cm

°F = §/5°C + 32

3¢ = 5/9 (°F-32)

1 8TU = 778 f4-1bf
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5e  IHEQRY _OE_MJGLEAR.PONER_PLANI_QRERALION. ELUIRS:_ ANQ PAGE 15
IJERMOQYNANILS
ANSWERS == QUAD CITIES 182 -84/11/714-HILLs Do
ANS WER 5.01 (4.00)
Fallure-- Bypass valves fall to open (25)

Turbine Steam and Total Steam Flow= Turbine steam flow goes to zero
as stop valves close on turbine trip [0.5]. Total steam flow goes to
near zero as bypass fail to open [0.51]. (1.0)

Vessel Level=- decreaases due to void collapse caused by the stop valve
closure [+25) and the scram [.25]. (0.5)

we Yo recirc mo runkecll do,n inimum ced due +c DCEL[M-‘*Qr
Core Flow=- docroasosdeo—nt%u+1+j:¥f%v+cf+ﬁa—oilta—cooiga—foof—§++vv (0.5)
Flow droPp.nS 4o < 2 x 0¥ lom/hr.

Feed Flow- ENCS—tattietty ecuts—beck on feedwater—flow—tofollow
9et1t—f+vw—&ve§%—th—thtﬂ-+ﬂefctsvs—dec—to—+on—vcssc4—+vv¢f—t:-fiv—as

£29 T creuses in response 40 level ;ecrcus.ns and then de:./ec._,‘.'ns «s level (,75)

nereus €s

Pressure- Pressure Increases following the turbine trip and fallure
of bypass valves to open. The SRV's control! pressure in the area of

1100 psige Several SRV actuations occure. (0.5)
APRM= sharply drops because of anticipatory scrame. (0.5)
REFERENCE

BWR Transients

ANS WER 5.02 (3.50)
a¢« le« Decreases (0.5)
2+ Decreases (0.5)
3. Decreases (0.5)
4. Decreases (0e3)

be le MAPRAT is the ratio of APLHGR TO Lim APLHGR OR the ratio of

APLHGR{act) to MAPLHGRILCOD) (0.5)
2« NO («25)
3, The clad temperature can excced 2200 degrees F. during a DBA
LOCA («75)
REFERENCE

HT&FF, pge 165173 GE Thermodynamicss HT&EFFy pge 9-85 to 9-89



24 IHEQRY _0E _NJCLEAR PUNER_PLANI_OPERAILON: ELUIDS2.ANR PAGE 16
J4ERMI0XNAMLICS

ANSWERS == QUAD CITIES 1&2 -84/11/14-HILL, D.

ANS WER 5.03 (2.80)

ae« More negative
be More negative
Ce More negative
de Less negative
e« More negative
fe Less negative
ge More negative
he Less negative
{035 eachl (2.8)

REFERENCE
Theory Reviews Pge 405505545565 Fig.46

ANSWER 5.04 (1.20)

Since steam quality is givensy find moisture content.
M=l=-x or
M=2]l=,90 = .10 = 10%
Use LO% constant moisture line and 1000 psia constant pressure line
to find specific anthalpy of wet steam.
h=1127 BTU/ Iba (1.2)

REFERENCE
GE Thermodynamicss Heat Transfer and Fluid Flow; pge 4-83

ANS WER 5.05 (2.00)

Stesm buboles gener ated by withdrawal of a shallow r~d [0.5] are

carried upward through the remainder of the bundle thus increasing

voia fraction in the top of the bundle [0.5) which will generally

decrease power in that region [0.5). Overall bundie power depends

on the relative magnitude of the power increase In the bottom of

the bundle compared to the power decrease and can result in a de~-

crease in bundle power [0.5]. (2.0)

REFERENCE
Theory Reviews Pge 62



52 J4EORY _OE_NJCLEAR POWER_PLANI_QPERAILON: ELUIDS:2_ANR PAGE 17

I4ERMUVINABLCS
ANSWERS == QUAD CITIES 1&2 -84/11/14=-HILLs D.
ANS WER 5.06 (3.00)

De

The decrease in the burnout term [0.5] with the production of
xenon from lodine still at the higher power rate dominates [0.5]
causing the xenon concentration to Increase. (1.0)

Peripneral rod worth will increase [0.5] because the highest
xenon concentration will be in the center of the core where the
highest fiux existad previously (0.5]. This will suppress the
flux in the center of the core and increase the flux in the area

of the peripher al rodss therebys increasing their worth [0.5] (l.5)
¢c. More than one half the value at 1002, (0e5)
REFERENCE

Theory Reviews pge 66=70

ANS WER 5.07 (2.50)
de Lle To optinize fuel burnout (0.5)
2. To prevent exceeding thermal limitations (0.5)
be The Dottom of *he core would be excessively reactive (0.5] and

shallow rods wiuld have to be inserted to control peaking [0.5].
These roads would be difficult If not Impossible to withdraw later
resulting in a short cycle [0.5], (le.5)

REFERENCE
Theory Reviews Pge 62,66

ANS WER 5.08 (2,00)

De

That amount of reactivity which must be added in order to make
the reactor criticalfl SOm must be 2 C,26% + R .~ the mest vew ki (1.0)

Cond hon durmg the a.?en.}.‘ clclg itk fhe 3 rogest Cpercble wakvol rel 4 it H ewt
the ‘difrerence In '?caap?nv‘ft;mt‘ct'i'c“r {ﬁa){'ic'alcuuted at BOL (0.5]
and the most reactive time In core life [(0.5]). (1.0)

REFERENCE
Theory Reviews pPge 7%



5a.JdEQRL _QE_BJCLEAR_BCMER PLANI QPERAILON. ELUIDS:._ANR PAGE 18
IJERMOQXNABLILS

ANSWERS == QUAD CITIES 182 -84/11/14=HILL» D.

ANS WER 5.09 (1.00)

The correct answer |Is B (1.0)

REFERENCE
GE Thermodynamicss Heat Transfer and Fluid Fiows Pge 9=15516

ANS WER 5.10 (3.00)

as Fuel temperature would increase [(0.5)] to get the needed delta T
to transfer the heat to the coolant. The corrosion layer will
require sose deita T across It to transfer heat (051 (1.0)

b. Cladding temper ature would increase [0.5] because the pin temp~
erature increased and the cladding is now transferring heat to
the corrosion film instead of the coolant [0.5]. (1.0)

c. Coolant temperature remains the same [0.5] since it is a func-
tion of pressures which is maintained constant by the EHC sys-
tem [(0.5). (1.0)

REFERENCE
Quad Cities Exam Bank



Sa - BLANI SYSIEMS_DESIGNa CONIROL: AND_INSIRUMENIALLQON PAGE 19

ANSWERS == QUA) CITIES 1&2 -84/711714-HILL, De
ANS wER 65.01 {3.C0)

1« Level channel '"A' will indicate increasing water level (0.5)
2. FWLCS will close the FRYs to try to maintain level (D0.5)
3, Actual vessel level is decreasing (0e.5)
4. Reactor will scram @ #8"™ due to low reactor water level (0.5)
5« PCIS Group 2 and 3 isolations also @ +#8" (0.5)
6. Recirc pump trips PCIS Group 1 isolation, HPCI and RCIC initia=-

tion all & =59" (0e5)
REFERENCE

Reactor Level and Pressures LIC-0263, pg. 12

ANS WER 6.02 (3.00)
IC% c“_*\..‘.}.'an oL e '(u_s" au\.' SO\Qno-‘dS
de M—H—"%‘-—&—‘#-‘““t." ..t'.." IUlhI“.
firststage—pressuiefiveSieandpgenerator—stator aaps—{+25i- («?75)
be NoOt in RUN [«25] and when in RUN If less than 45% rated steanm
flow [+25] as measured by turbine first stage pressure [.25]. (75)
Ce

A{rﬂnaLcﬁ (0.5)
- A - ST TP ™) (nr valve wiill Covse « Anl? e 1Y nd a S€econd

PR 'Jjw7 e CansSE an a i“ +Hinal At/‘ € ey "v’/c < Oy >/ |
de Providod to anticipate [.25] the raplailncrcaso n pressuf: and A;i +u}¢¢

neutron flux [«25) resulting from the closure of the control

valves due to a load reject [.25) and subsequent failure of the

bypass valves [+25]. (Prevents MCPR from becoming less than the

safety limit)., (1.0)

REFERENCE
Scrams and Isolationss, LIC=Scramsy pge. 658 CAF



Ga--BLANI_SYSIEYS_QESIGNe CONIROLa ANO_INSIBUBENIALLON PAGE 20
ANSWERS == QUAD CITIES 1&2 ~84/11/14=HILLs D«

ANSWE? 6.03 (3.50)
INITIAL RESPONSE:
a. TCVs - Remain at 100% open (or open to 100%Z) [.35].
be BPVs = Open 5% [.35].
ce Power = Decreases [.351].
de Pressure - Decreases [.35].

REASON: Above caused by PCU calling for “115% steam flow ((950-
915) x 3.3) and limited by MCF limit of 105% [.35) (1.75)

FINAL STATUS:
a. TCVs - At 100% position (or initial) (.35].
be BPVs = Shut [(.35].
¢« Power = Siightly lower (.353].
de Pressure = Slightly lower [.35].
REASON: Above caused by the decrease in pressure and power

causing BPVs to shut == PCU cycling to new equilibrium
state ((945-915) x 3.3) ([.35]. (1.75)

REFERENCE
EHC Pressure Control and Logics LIC=5650-2» pge 4=9

ANSWER 6.04 (2.75)

a« Water flows from
Fuel pool to skimmer surge tanks [(.25]» through a removable
spool piece [.25)» to the suction or the RHR pump [(.25],
through the RHR HTX [.25] (or bypass valve) to the RHR cross-
tie neader [«25)s through a removable spool piece [.25] back

to the fuel pool [.25]. (175)
be 1. Waste surge tank 6. Other und Jorus |
2. Waste collector tank © B o< Condwnscte pump swckicn
3. Radwaste E&b) [2 required @ 0.5 eachl] (1.0)
He Eibther wad hotwell

REFERENCE
RHR Lesson Plans SRO-1000-1» pg« 10,11



Ga - PLANI_SYSIEMS_QESIGNA CONIROL.. ANQ_INSIRUMENIALLQN PAGE 21

ANSWERS == QUAD CITIES 1&2 ~-84/11/714=-HILLs D&
ANS WER 6.05 (4.00)
ae RAR- l.Shutdown cooling mode- provides decay heat removal capability.

Takes a suction from recirc pump B8 suction line and returns to
either recirc pump discharge line, (1.0)
2.LPCI mode-~ provides flooding of the core at lower pressures

to maintain the core covered on a LOCA by discharging to both
recirc pump discharge lines. OR Jet pump riser dp and recirce.

pump a2 Input to the LPCI foop select logice. (1.9)
b. RWCU~- takes Its suction from the *'B* recirc loop (e5)
c. RBCCW- provides cooling to recirc pump motoficoglers [0.51 and
seal cavity coolers [0.51]. (1.0)
de APRM= Recirs loops A and B flow elements serve as inputs to the
APRM flow converters. (e5)
REFERENCE

Recirce Syse Lesson Plany, LIC~0202~-1s PQe« 6234036

ANS WER 6.06 (3.50)

be

Ce

1. The heater drains come from the *D' heaters and flow into
the 'C*' heaterss then from the *C' heater into the 'B' heater. (.75)
2. Extraction steam comes from the 8th stage of the LP turbine
for 'C* and from the 10th stage for '8' OR operate at different
temperature and pressure. («75)

Increases (0.5)

An unbalanced axial thrust on the turbine shaft will develop [(0.5]

due to the *'C' and *D* heaters recelving extraction steam from
opposite sides of the LP turbine [0.5]s The 'A*' and *B' heaters
recelve extraction steam from both ends of the LP turbine so there

is no net axial thrust [0.5]). (le5)

REFERENCE
Feed Condensate Lesson Plany LIC=3200-3300, pge 24»28,50



Ga--BLANI_ SYSIEMS_QESIGN. CONIROL. AND_INSIRUMENIALLOH PAGE 22

ANSWERS == QUAD CLATIES 1&2 -84/11/714-HILLs D.
ANS WER 6.07 (2.00)
le 140# sensed downstream [0.5] to protect low pressure piping to
Radwaste and the Main Condenser [0.51]. (1.0)
2. 5# sensed upstream [0.5) to prevent draining of the cleanup
'yst.. (0.5]. (1.0)
REFERENCE

kaCU Lesson Plans LIC-1200» pge. 8

ANS WER 6.08 (1.25)

a. By depressing the INOP INHIBIT switch (Red pushbutton) OR Bypassed(.25)

be ODownscale - Bypassed in Range 1 and RUN

High . Bypassed In RUN
INOP - Bypassed In RUN
Det wWwrong Pos. - Bypassed In RUN
[{.15 for block and «1 for bypl (1.0)
REFERENCE

IRM Lesson Plany LIC~0700-2» pPge 18,20

ANS WER 6.09 (2.00)

a« King Hole - scintillat.on
Queen Hole = None

(.75 for which header h.s the detector and .25 for typel (1.0)
be Provides an inexhaustible supply of water to the condenser for
each unit (via MO-3901,3902). (1.0)
REFERENCE

Service Wwater Lesson Plany, LIC=3900, pPys 6,8



Za. PR0CEQURES = _NORMAL: ABNUBNAL: ENMERGENCY_AND PAGE 23
BaQIOuOGICAL_CONIRAOL

ANSWERS == QUAD CITIES 182 -84/11/14=HILLy D.

ANS WER 7.01 (2.00)

l. Operators and other p~ sonnel on R=-rounds
2. Jobs when radio or sound powered coamunications with the control
center is possible. ool ,
3. Personnel entering the sample hoodvarea . here the arec 9 dewrly, visible +e
{2 required @ 1.0 eachl Ff’”““"*‘-9w“'3€ the [ are... (2.0)

REFERENCE
QAP 1120-6» Reve 5» Entering a locked high radiation area without
a timekeeper; pge 2

ANS WER 7T.02 (2.50)

1. Place the wode switch In SHUTDOWN
2. Initiate alternate rod insertion manually by arming and depressing

both pushbutton actuators for either Channel A or Channel B
3. Trip RPS BUS BKR
4. Individually scram control rods from CR back panel 901/902~16
5., Trip RPS breaxers in Electrical Equipment Room wh.ch Peed aﬁ>d4».rmeu(qu.h;n5
6. Trip RPS MG Set Breakers at MCC's '
7. Valve out and bleed off instrument air to scram solenoid valves

(5 required @ 0.5 eachl (2.5)

REFERENCE
QGA=17, Reve 9» ATWAS Event; pge. 3

ANS WER 7.03 (2.50)

a« Not allowed between position 04 and 12 on arrays 3 and 4 [(0.5] and
between positions 00 and 24 from half control rod density [(0.5])
until the reactor pressure reaches 920 psig with at least one by~

pass valve partially open [0:5]. (1l.5)
be Turbine should be immediately shutdown (0.5] and placed on the

turning gear (0.51]. (1.0)
REFERENCE

QGP=1=3, Reve 19» Jnit Hot Standby to Power Operation; pg. 2,3,9



Za--PROCEQURES = _NORMAL. ABNOSEAL: EMERGENCY_AND PAGE 24
BARICLAGICAL CONIROL

ANSWERS == QUA) CITIES 182 ~84/11/14-HILLy D.

ANS WER 7.04 (3.50)

a« l. Cooling water pressure at the stator inlet drops (to 13 psig)
2. Water temper ature at the stator outlet increase: ( to 95 de-
grees C.)
3. Stator cooling water low flow
[3 required @ «25 each) te75)

b 1. Reduce reactor power during the runback to avoid a neutron

flux scram.

2. Send operator to stator cooling panel to check stator coolinrg
water conductivity Just prior to the loss.

3. Reduce VARS on generator to zero In order to reduce stator awps.

4. If conductivity >10 umhos/cmy trip the unit.

5. If conductivity >0.5 umho/cm, reduce generator load to zero and
trip unit within 3 minutes.

6. If conductivity <0.5 umho/cmy continue operation at less than
or equal to 25% of rated load for 60 minutes if desired.

7. If stator amps are not less than 25% of rated after runbacks
reduce Jener ator load further untlil stator amps are <25%.

8. Remove Generator Core Monitor Sample

[5 required @ 0.5 eachl (2.5)

Ce A turdine trip (25)

REFERENCE
QOA 5300-1, Reve 4y Loss of Stator Cooling; pge 1

ANS WER 7.05 (3.00)

a« Ll. Monitor the reactor cooclant temperature

2. Reduce neat Input to the reactor by tripping the reactor reclirce.
Pumps.

3. Increase heat removal from the reactor vessel by
@« Utilizing maximum flow on the cleanup NRHXS
be Increasing reactor cleanup system reject and replacing water

inventory with the CRD and/or condensate system

4. If possible maintain primary containment integrity

5. If reactor ccolant temperature cannot be maintained below 212
degrees F» verify no personnel are in the drywell.

(3 required @ 667 eachl (2.0)

be By using the core spray pumps (0.5] and taking a suction from the
CCSTs (0e5)e Ol Lsing the CRD Pamps and taling e suchion trem the (1.0)

CcsTs .



Za-BROCEQURES = NORMAL: ABNORMAL: EUERGENCY_AND PAGE 25
EARIULOGLICAL CUNIRBOL

ANSWERS == QUAD CITIES 162 -84/11/14=HILL, Do

REFERENCE
QOA 1000-2, Reve 4» LoOss of Shutdown Cooling; pg. 1,3

ANS WER 7«00 (3.50)

ae le RFP aminimum flow valves fail open
2. HPCI and RCIC automatic control Tunctions are inop
3., Feedwater regulating valves lockup
4. Reclirc NG scoop tubes lockup
5. SJAE suction valve closure and off-gas isolation
(4 required @ 0.5 eachl (2.0)

b. 10 R‘"
2« RPIS
3. Rod select logic
4. Neutron Monitoring recorders
5« Process computer
6« Process radiation recorder
7. Yarway narrow range level (Unit 1)
8. Yarway narrow ang wide range level (Unit 2)
9« Acoustic Monitor
P
(5 required @ 0.3 eachl (le.5)

REFERENCE
QOA 6800-3, Reve 6» 1207240 VAC Essential Service Bus Failure; pg. 22394

ANS WER 7.07 (2.50)

MU=1001-47 and MO=1001-50 are the only high=low pressure interface

with only motor-operated valves [1.0]. The necessary cables for these
valves are routed through some identical fire zones (0.5]). Theoreti~-

cally a postulated fire in one of these zones could cause the valves to
opensy resulting in a fire-initiated LOCA (1.0]. (2.5)

REFERENCE
QGA=3, Rev. 7» Major Steam Line Leak (Outside Drywell); pg. 3



Za--PROCEQURES = _NOZMALe ABNOBNAL: EMERGENCY._AND PAGE 26

BaRLOLOGAICAL CONIROL
ANSWERS == QUAD CITIES 182 -84/711714-HILLs De
ANS WER 7.08 (3.50)
a. Instrument racks (2201-5,6 and 2202=5,6) (0.5)

lLe Bus 11 and 12 switchgear
2. Auxiliary electricsal room
3, Feedwater regulating valves
4. Turbine building main Ffloor
(3 required for full credit) (1.5)

be Lle Verify that the generator fleld breaker opens within a few
minutes or manually trip the generator field breaker
2. Locally start oil pumps and monitor the turbine until it is on
the turning gear
3. Verify that auxiliary power has transferred

(3 required @ 0.5 eachl (l.5)
REFERENCE
QOA 010-5s Reve 4» Plant Operation with the Control Room Inaccessible;
Pge 192
ANSWER 7.09 (2.00)
s 682 O SOVc atter DY hours (0.5)
b. Due to the eventual large differential pressure across the valve
plug (0.5)s» the valve may not close completely [(0.5]. (1.0)
c. Open the pump discharge valve. (0.5)
REFERENCE

QOA 202=4» Reve 4%» Loss of Flow = Single Pump; pg. 2
QUA 202=6s Reve 1» Recirc Pump Seal Fallure; pge 2
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ANSWERS == QUAD CITIES 1&2 -84/11714~HILLy Do
ANS WER 8.01 (3.00)
B (a) {b)

SRO H 2 1

RO H 3 2

Rade Prot. Man 3 1l 1

Non=L icensed : - 3

STA ] 1 None

{10 @ 043 each) (3.0)

REFERENCE

Technical Specificationsy Fige 6.1-3

ANS WER 8.02 (3.00)

ae 1. Reactor is subcritical
2« Mode switch Is In Shutdown or Refuel
3. Reactor is vented
e TIP system Is out of service
(4 required & 0.5 each] (2.0)

Ds May De waived for management personnel [0.5], provided permission
" from the Operating Assistant Superintendent has been obtained
£0e5)e (1.0)

REFERENCE
QAP 1150-2s Reve. 6» Access to the Drywell or Suppression Chamber; pPge 152

ANS WER 8.03 (3.00)
de le The procedure Is a new procedure being implemented with the
temporary procedure request sheet. («75)
2. The temporary change to a permanent procedure is "less con-
servative”™ with respect to T«Se or the FSAR. («75)
3. The temporary change alters the content or order of the
"orinciple™ steps. (75)
be Teche. Staff Supervisor angd (25)
Ope Asste. Super intendent OR Operating Englineer and («25)
Station Superintendent («25)
REFERENCE

Technical Specificationss Proc. Orge. Lesson Plan; pg. 12
QaP 1100-T1ls Rave 1



Ga - AQMINLSIRAILYE PROCEQURES: CONOITIONS: ANQ_LINIIALLONS PAGE 28
ANSWERS == QUAD CITIES 182 -~84/11/14=HILLs Do

ANS WER B.04 (2.00)

TeSe 3.5.C+2 [2.5) states that if HPCI is found to De inoperable for

any reason, continued reactor operation is permissible only during

the succeeding 7 days provided that during such 7 days ADS Is tested

(0.5]« 3y ADS not being operables 3.5.C cannot be met and 3.5.C.3

[0.5) states an orderly shutdown shall be initiated, ana the reactor
pressure shall be reduced to 90 psig within 24 hours (0«51 (2.0)

REFERENCE
Technical Syecificationss 3.5/4.5» PYe %95

ANS WER 8.05 (3.00)
a. Can be used as long as the detector is connected Into the proper
circuitry whicn contains the required rod blockse. (1.0)
be le. No more than two fuel assemblies are present in the core quad-
rant associated with the SEM. AND (1.0)
2. While in cores these fuel assemblies are in locations adjacent
to the 3RM. (1.0)
REFERENCE

Technical Specificationss 3.10/4410, pge 2

ANS WER 8.06 (2.00)
a. The feedwater flow interlock enforces the miniaum power line. (1.0)
be The minimua power line prevents cavitation of the recirc pumps

(0e5) during low power operation (0.5]. (1.0)

REFERENCE
Recirc Sys« Lesson Plan, Rev. 1/84, pgs. 28



Qoo AQMINLSIRAILNE RPROCEQURES2 COMILIONS2 ANQ_LIMIIAILQONS PAGE 29
ANSWERS == QUAD CITIES 1&2 -84/11/714=HILLs D&
ANS WER 8.07 (2.50)
a. “aster Qut-of=-3ervice (05)
b. Immediate supervisor OR somebcdy of higher authority with respect
to the worx involved [0.5) after having made sure no one will be
endangered by the operation of the equipment {0.5]). (1.0)
¢c. To check with all other persons having oyt-of-service cards on
the equipment to get clearance for the temporary lift for testinge(1l.0)
REFERENCE

QAP=300=14, Equipment Out=-of-=Service, Reve 6» Pge 596
QAP=300~=13, Tagging Equipments Reve 5, pge 1

ANS wER 8.08 (3.00)

Pool temperature reduced to below normal power operation limit

(95 degrees Fo.) (0.5) within 24 hours [0.5]). (1.0)
be Scram reactor (1l.0)(and reduce pool temperature below the normal
power operation limit of 95 degrees F.) (1.0)
c. Depressurize to less than 150 psig [0.5) at normal cooldown rates
[Ce5]e (1.0)
REFERENCE
Technical Specificationss 3.7/4:7» PQe 293
ANS WER 8.09 (3.50)
a. Provided no other rod has at
l. Inoperable accumulator. («66)
2. Directional control valve electrically disarmed while in
a non=-fully inserted position. {.67)
3. Scram insertion time greater than maximum permission
insertion time. («67)
be The reactivity equivalent of the difference between the actual
eritical rod configs and the expected confige. during power
operation.(1.0) It shall not exceed 1% dk.[(0.5] (1.5)
REFERENCE

Technical Specifications 3.3/3.4-5



