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Examination Summary

Examination administered the weeks of March 26 and May 20, 1985 (Report
lo(s). 50-440/0L-85-01)
e written esamination was administered to eight Reactor Uperators and
eighteen Senior Reactor Operators. Four candidates did not take simulator
examinations since they passed them previously.

Results: Of the eighteen Senior and eight Reactor Operator examinations
given, 15 passed the examination.
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REPORT DETAILS

Examiners
T. Lang, J. McMillen, L. Dimmock, G. Sly, W. Cliff, D. Hill
Examination Review Meeting

The examinations were reviewed by the following personnel with all
changes incorporated into the exam:

S. Garchow, M. Morrow, T. Silakoski, F. Kearny, M. Haskins

Exit Meeting

T. Lang and L. Dimmock held a short exit meeting and told Mr, Silakoski
who clearly passed the oral and simulator portions of the exam.
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1. PRINCIPLES oF NUCLEAR POHER FLANT OFERATION» FAGE 2

QUESTION 1.01 (3.00)
Eriefly explain or define the following terms!
a8+ Thermal Neutro... (1.0)
b Intrinsic Neutron Source. (1.0)
c. Reactivity (if equation 1s used in your answery explain the
equation.) (1.0)
QUESTION 1.02 (2.00)

More control rods must be withdrswn to go critical when the reactor is
hot than when it is cold. Is the above statement TRUE or FALSE? (Note!
“\ Justify your answer with respect to control rod worth.)

v , ‘
QUESTION 1.03 (1.00) I ﬁ Nusb-‘n %.‘ bﬁ et &,) ook b&u: b. v t“.‘hx
a. Define *Condensate Depression’ (0.5

b Is 1t necessary for plants to operate with ‘*condensate depression'?

Explain your answer. (0.5)

\ o ?‘ N o 1
\ A k s 100w Gt
GULTION 1,08 ¥ (2.00) P Vg & W &“wgm)lh%
A centrifugal pump is operating at 3400 RFM with a pump head of 160 FT,
Fump speed is then reduced so that pump head 1s 100 FT. What is the rew
pump speed? Show all work,

QUESTION 1.0S (3.50)
@+ List the three reactivity coefficients irn a EWR at power and give
approximate values for each. (1.5)

b What effect (increaser decreazser or no effect) do each of the three
coefficientes have on total core reactivity following a saftey/relief
velve failing open? Eriefly explain why the dominant coefficient

effects reactivity 1n the manner you indicate. (2:.0)
QUESTION 1.04 (1.00)
Defire or explair the following terms! \ 00 ac.t'h
8. Convective heat transfer. —72 .00 kﬁA Widiee W tU‘ iy (0.95)

f b. Critical Fower Ratio (0.5)

o



1. FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION,
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QUESTION 1.07 (1.50)

Does @ recirculation pump have more NFSH at 100% power or at 10% power?
Explain your answer, Include the sources of NFSH in your answer.

QULSTION

Irn your ttor you promuce and remove Xenon during normal operation.
a.How is Xenon produced and removed in your core? (1.0)

T ek g QUR lutuTLes
c.Does Shutdown Margin Change when Xenon concentration changes”
Explain your answer. (1.0)

AC
7k\ b.Where physically in your core is Xenon found., T L->"“V“"“" (1.0)

QUESTION 1.09 (3.00)

The following statement relate to rod worth. For each of the following
state whether it i1s TRUE or FALSE and euplain the reason for your ancwer.

3.Contro)l Rod Worth is grester 2t the center of [the core than af

%\ anywhere else., T Ahs ossumsas '\wwc\o»& Coe Wi (1.0)
ty b.As moderator temperature increases rod worth increasses. (1.0)
: c+As voids increase rod worth increasec. (1.0)
‘GUngION 1.10 (2.00)
L Bets for U3% is 0.0069. Why 1¢ Bet: effective approvimately 0.0077 (1.0)
b.How does the above affect reactor period® (1.0)
QUESTION 1.11 (3.00)
Resctor power is being increased on a 50 second period,
" a.How long does it take to increzse power from Zkw to law”? (1.0)
& b.Whet reactivity is essociated with the S0 second period? (1.0)

\ coMhat is Lhe Meff during the power increase”? (1.9)



; 2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 4

GUESTION 2.01 (2.00)

Following the automatic start of 3 Diesel Generator six (6) conditions
must be satisfied in order for the Diesel Output brezker to close. What
/aro four (4) of the six (6) conditions? (0.5 each)

QUESTION 2.02 (2.00)

For each of the RCIC system component failures listed belowr state weather
or not RCIC will auto inject into the reactor vessel.
~If it will inject» provide one potential adverse effect or consequence.
==If 1t will not inject, breifly explain why.
Asy 'me no operastor actionsy and the component 1s in the failed or
misaligrned condition at the time RCIC receives &n auto initiation sigrnal.

8+ The turbine exhaust valve (F048) is misaligned closed» and the

RCIC system receives an avto initiation. (1.0)
!/ b, The minimum flow valve fail: to asuto open (stays shut) when the

system conditions require it to be open. (1.0)
GUESTION 2.03 (2.00)

In regards to the CRD systen!
a.How does the on-line flow control valve respond following a scram?
\100)
b.Ereifly explain the operational consequences of the scram 1nlet
valve sticking shut on & scram. Consider the following two situstions
end the effecti(s) on & single CRD HCU mechanism. (1.0

1.At 200 psig. Reactor Fressure. L
2.At BOO psi3. Reactor Pressure. ON: Cil-1 Sat Mgy NOT

QUESTION 2.04 (2.00)

@.Mhat 1s @ Stator Cooling Run-Back? Ee specific in your answer include
all appropriste set pomts.—z,of“\,; N“é Mmes 15% and 28%. D (1.0)

29 e

O
b.What signal(s) will initiate :\Stator Cooling Run-Back? *k&'ﬁhqu(IcO)

C%Mann doez ped ok
6.( ux?e.r&‘.



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE S

QUESTION 2.05 (3.00)

For the following components in the Off-Cas system signify if they are
BEFORE or AFTER the DESICANT DRYER in the 0Off-Gas flow path.
a.Water Seperastor.
b.0ff-GCas Condenser.
c.After Filter.
d.Cooler Condenser.
¢ e.Gas Cooler.,
f.Moisture Seperator.

QUESTION 2.06 (2,00)

According to your lesson plan on extraction steamy» there are two reasons
or purposes of the Fositive Assist Non-Return check valve. What are these
two purposes® y, -f“'\* A

QUE TION 2.07 (2.50)
What are five indications you couwld check to verify Standby Liquid Control
? anitistion® (0.5 each)

A

QUESTION ((2.06™) (3,00 *K@e

There are five instruments ranges used at your plant for lovel.-zﬂ-ﬁ; W'
a.What are these five ranges and to what are they referenced?.) ' (2 5)
bieWhy are most of the reference lej piping run outside the drywell

into the containment? (0.5)
QUESIION 2.09 (2.50)
3\
& 8., MWhy does the Control Rod Drive Mydraulic (CRDH) system
Y supply water to the Reactor Recirculation system? (0.75)

b. Why does the Nuclear Closed Cooling Water systom snpflg

weter to the CRDH system? 3bm €\ - Lo QLR

(0.7%5)
(? She Ul - Seols B 361 c 7. 0.79
Ce

Why 18 & continuous bypass flow maintained from the CRDH
e drive water pump discharge to the condensate storage tank? (1,0)



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE é

QUESTION 2.10 (1.50)
Following WHAT MAJOR ACCIDENT would the Emergency Closed
? Cooling (ECC) System be wsed to supply the Fuel Fool Cooling
¢ / and Cleanup System heat exchangers? WHY?
‘3 b MWhich ECC loop can be operated from the Remote Shutdown
Fanel?
QUESTION 2.11 (2.00)

In regards to the Ferry Fire Frotection System!

@+ What two methods are wsed to maintain the WATER Fire Frotec-
tion system static pressure greater than 80 psig”?

&/ b, How do each of following CO2 Fire Protection system valves
b\ fail upcn loss of electrical power?

1) Master Control Valves
2) Selector Velves

(1.0)

(0.9)

(1.0)

(0.95)
(0.5)
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3. INSTRUMENTS AND CONTROLS 7 4 Q,(k, FAGE 7
L Lo &%
- o «F <
QUESTION 3.01 (3.00) Ak y
. . N
/‘ll 8“ y : \x&
In regards to the 125VDC system! /v < <3
a.What are the two methods of charging the batteriess and when would
each method be used? (2.0)

b.It is estimated that it will take 24 hours to recharge the batteries
following a capacity test. It is suggested that the c'arging time
can be reduced to 12 hours 1f both chargers are placed 1in parallel.
Wouwld you permit this operation» explain your answer. (1.0)

QUESTION 3.02 (2.00)

Th. SEV's have two modes of cperation. One of which 1s the Fneumatic

Artuating Mode.

 @.What are three ways 1n which the neumstic mode of ocseration can be
initiated® W\l‘ !Nfuu \uawuanf -L&o‘ (1.%5)

b.Frneumatic actuating ie one of the two methods of SRV actuation. What

is the other mode® 7(\.1\ J}o b Q,.ibo . s (0.9)

QUESTION 3.03 (4.00)

Regarding the RFS systen!
8.Indicete weather the solenoids sssociated with the following valves
are energized or de-energized, Assume 3 SCRAM signal i1s present.

1.Filot Scram Valves. (0.9%5)
2.Back Up Scram Valves. (0.5)
3.8cram Discharge Vent and Drain Valves. (0,%5)

bsMWithin the RFS trip system tiie pilot scram valves solenoids are
! devided into 4 groups (B total)., What indication is avalable to the
operator that power is available and each group of solenoids 1s

energized? Dol Pk (0.95)
c.What alarme and/or Lrips are associated with the Scram Dischage
water level? Set points required for full credit. (1.,9)
d+Specificlyy where is (are) the sensor(s) locazted for the variable
W' in the AFRM Bcram Set Foint formula .66W +50, (0.5
Flow feows n Hlewe s,s.ﬂua
QUESTION 3.04 (2.,00)

List the trip functions end trip sctions with normal set points that are
associated with the intermediate range monitors.(IRM's)., Four required
for full credit,



2, INSTRUMENTS AND CONTRULS FAGE 8
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QUESTION 3.05 (4.00)

The Recirculation system (recirculation pumpsy jet pumpsy and FCV ) needs
protection from two conditions which caen prodyce cavxtatxon.

#.Mhat are these two conditions? 2 you Sebpoints | ‘an’/ \» " %(2.0)
b.How is protection against cavitation ~ccomplished if the Kuo
conditions in part (a.) were to occcur? (2.0)
QUESTION 3.06 (1.50)
In regards to the Feedwater Control System!
a.Why is *Level Frogramin3® necessary? (0.7%)
b.Is *"Level Frograming® continuowsly done through ouwt @ power increase
to full power? Explain. (0.7%5)
QUESTION 3.07 (2.50)

Arswer the following in regards to the Turbine Gernerator and Control
System!
a.Evplain the operation of the Intercept Valves on a8 Turbirne Overspeed,
(1.0)

‘ b.What is the purpose of the Mz:., Combined Flow Limiter? (1.0)

c+The following speeds can be selected for the turbine,»100,800,1500,
and 1800 RFM. In which speed(s) is the wobbulator circuit in effect?

Mot @ (8c0  SEM D seuds > 100 bad ¢ Rl D I1SC u\% (0.5

GUESTION 3.08 (2.,00)

You over hear an operator candidate telling a second operator candidate
of his superior performance in the NRC simulator exam.

*They gasve me 2 loss of seal water to the circ. pumps and thern failed
the automatic circ. pump trip on me., It was easy to tell becavse I had
to manvally trip the circ, pump, Alsor latter on 1 re-started if even
with the low flow seal water alarm vper and you shouldn't be able to do
thet!® astusmt day T.,e,, Cire W sar Les inetecD S e &

What if anything did you find he did correctly or incorrectly? Two
answers required for full credit. False assumptions he made will count as
answers as well as correct or incorrect actions.,



3. INSTRUMENTS AND CONTROLS

QUESTION 3.09 (2.00)
If the following alarm were to annunciate!
HRHANM MMM HEENAK MW MHH
% IS0 PHASE EBUS x
~ ¢ HYDROGEN X
' B TROUELE %

BORE AP N v NP B N N S S N N NP S 80 R
VHHHKARA K HR MMM

.

g.What would be your immediate actions 1f it were not an instrument
failure® (1,

b.What would be the cavee of the alarm annunciating? Assume that it
was not an instrument failure, (0.

QUESTION 3.10 (1.50)
What are the three temperature interlocks associated with the following

cy alarm®
MEUMHMARMHE N H AR HATR

% Recirc Fump E
" Tenp
¥ Interlock

TR R BN NS NN LN NN N
MUNMMH MM AR KM

-




4., PROCEDURES - NORMAL, AENORMALs EMERGENCY AND

QUESTION 4,01 (1.50)

In regards to the Fire Protection System!
8. What 1s the difference between a deluge and & wet pipe system? (0.7%5)
&/ b. How does a preaction system function® (0.7%5)
L4

QUESTION 4.02 (2.00)

Wrile withdrawing control rods for startup you inadvertantly acheive a
sustained short period, What action would you take if the sustained period
we el
" ‘&, 20 seconds. (1.0)
xv b. 4 seconds (1.0)

QUESTION 4,03 (2.50)

In regards to a Loss Of Feedwater Heating!
@a.The immedizte action for a Loss of Feedwater Heating is to!
*Reduce recirculation flow such that thermal power is at least 20%
below the level prior to the reduction in feedwater heating.®

If you complete the above action would you expect 8 scram? (Assume
you were at full power prior to the lose of feedwater heating) 1f

your answer 18 yes than what cauvsed Lthe scram and what cowld you

have done to prevent 1t? (2.0)

b.Why 18 there a2 1limit on the megawalt output of the gereraztor when
you lose feedwater heating® (0.%5)

b rTION 4.04 2.00)

Irn regard to Uncoupled control rods!
e.Assuming the Rod Fattern Controller will permit ity how can
re-covpling be performed?

b.How do you verify that re-couvpling was successful?

QUEETION 4,09 (2.00)
Define Hot Standby and Hot Shutdown.




4, PROCEDURES - NORMAL» AENORMALs EMERGENCY AND FAGE 11
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QUESTION 4.06 (2.00)

cﬁxﬁt 8% Reactor gpcwery» and prior to transfering the mode switch to *Run®
. the operator is required to verify six (é) conditione exist. What are

{ four (4) of these conditions?
N

~

QUESTION 4.07 (1.50)

In accordance with the startup procedure a3 normal reactor shutdown should
commence if the operator notes that he does not have & "proper SRM/IRM
overlap.*

% a.What is SRM/IRM overlap? (C.5)
¢~ b.What is required in order for it to be *proper*? (1.0)
QUESTION 4,08 (2.00)

Dd.ing 8 Reactor Cold Startup the operator is cautioned to use extreme
! caution whenever the continuous withdrawzl mode orn rod movement is

<

« rcerformed, What are the restrictions for use of *Contirnwous Withdrawal®?

QUESTION 4.0% (3.00)

c5 If 2 control room evacuwation were required according to ONI-Cé1 *Evacustion
of the Control Room® the reactor operator must perform six (6) things be
N\for he leaves. What are these six (&) things?

QUESTION 4,10 (2.00)

Frior to securing & safety system ornce initiated the operator must ensure
himself that certain conditions &are met, What are these conditions?

u(‘hp ?t : '5 k&* s (bf{M" (. ?fus&: _\u:’
QUESTION 4.11 (2.00)

Your reactor is in cold shutdown with all rods full in. Maintenance has
;?just finished working on MSL low pressure interlocks. They ask you to 30
into *Run® to verify correct operation of the interlock. Assuming there
is no other work 1in progrecsss what Tech. Spec. restrictions apply to the

mode switch change®?



‘4, FROCEDURES - NORMALs+» AENDRMALs» EMERGENCY AND FAGE 12

“TTRADIOLOGICAL ConTrOL T

QUESTION 4.12 (2.50)

According to your Turbine and/or Generator Trip procedure youl imnmediate
actions require you to FERFORM one action and verify that five (S) others

occur.,
a.WHhat is the first actior the operator 1is required to FERFORM? (0.9)

b.The operator 1s required to verify five auvtomatic actions occuri one
e‘ of which is to verify that the Control«Main Stopr and Intermediate
(\‘ valves shut. What sre the other four (4) actions? (2.0)



15 EQUATIONS/DATA SHEET

P =P, et/ M = 1/(1-k)

1¢1 = 3.7 x 1008q N(t) = No e~AT .

op ¥ = 1 x 10-% a/°F Ore (Lg+lg) (gred)?
K (¢avg)

a * = 1x10-3 i__; volds _ noe v/(l+4d)

b

= I ¢ v/(3.7 x 1019)
@ » = 4.5 x 10-* a/2I°F
K

-

= (B=p)/3p

ap * ~4.5 x 10-% U2 pover

=-T/p + (8=p)/%p
K

“
-

™ L/(p-8)

1(t) = Io e~At
v - vg + xv:z
T2 = in(2)/2
E= xh‘ + (l=y) B¢
Cp = (CPpase) (Ks) (Kp)
Q = MCp &t

l 1o = 2.54 =
dp = £ L ov?

D 2g¢ -1 gal. = 3.785 liters = 8,33 1b.
f = 64/Fe 1&g = 2.2CS 1b
o = kleff) =1 N = pAy/A
K(eff)
17.58 watts = 1 BTU/min
1 CR1 1-K(eff)2 ipsi = 6.895 Pa
. ’ lpsi = 2.036 * E; (2 0C)
M CR2 1-K(eff)1 lpsi = 27.68 = H=0 (2 40)
. B = 0071
Q = Mah =
» L =2 x 10-5 sec
Q = UALT
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Table 1. Saturated Steam Temperature Table —Continued
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Table 1 Saturated Steam. Temperature Table —Continved
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1. PRINCIPLES OF NUCLEAR FOWER FLANT OFERATION»

ANSWERS -- FERRY 1 -B5/703/26-LANG, T,

ANSHWER 1.01 (3.00)

2. A neutron whose kinitic ener3gy 1s comparable to the molecular kinitic
energy of the surroundina medium,. (1.0)

Intrinsic neutron sources are sources of neutrons in 2 reactor which

do not originate in the fission process. Some of these sources provile

neutrons that allow the reactor to be started wp for the first time.
(1.0)

Reactivity simply relates the state of the reactor with respect to

criticality and can be thought of as a8 measure of the deviation from
criticality. (1.0)

REFERENCE
Ge eral Theory

L
>
ANEUWER 1.02 Af (2.00)

An important plant parameter which influences rod worth is the moderator
temperature., As moderator temperature increasesy control rod worth also
increases because leakage out of the fuel bundle has increased. This
increase results i1n more interactions with control rodsy and more
neutrons are lost. This explains why more control rods must be withdrauwn
to go critical wher the reactor is hot then when it 1s cold-- the control
rods are inserting more negitive reactivity.

REFERENCE
Gerneral Theory

ANSKWER 1.03 (1.00)

8. The subcooling of condensate i.e.» the condensed liquid existing 1in
the hotwell wesuwally is about B8 degrees F. below the saturation
temperature. (0.5)

b. Without *Conderisate Depression® the condensate pumps would cavitate
due to the water a2t the eye of the pump being at saturstion temperature.
(0.5)



‘1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION» FAGE

- ———

ANSWERS =-- FERRY 1 -BS5/03/26-LANG, T,

ANSHER 1.04 (2.00) ‘ " <44

Flow is proportional to RFM e
Head is proportionzl to RFM squared.
Fower is proportcnal tc RFM cubed.

1460 FT.HEAD 100 FT. HEAD

3& 2 2
(3600 RFM ) (X)
2 2
100(3600) = 160 X

100(3600) 2

| = =X =2846 RFM

REFERENCE
Gereral Theory

ANSHER 1.05 (3.50)

a. 1. moderator temperature coefficient alpha T=-1 %10 -4 per degree
change 1in temperature,
2. moderator void coefficient alpha V=1 « 10 -3 per % change in voids.,
3. fuel temperature coefficient alpha D =1 % 10 -5 per degree change
in fuel temperature,

b. Alpha T increases core delts HK/K.
Alpha V decreases core delta K/K,
Dominent effect--- relief valve opening results in decreasing .eactor
pressure which increzsed voids and decreases moderator density
resulting in more neutrons leaking out of the core and reducing pouwer,

REFERENCE
Gerieral Theory

14



1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION: FAGE 1§

THERMODYNAMICS,» HEAT TRANSFER AND FLUID FLOW

ANSHWERS ~-- FERRY 1 -BS/03/26-LANG,T.

ANSKWEF 1.06 (1.00)

a, Convection is the process of transmitting heat from a3 heated surface
or area to & fluid by circulation or mixing of the fluid{ Convection
takes place only in fluids)& wo r~0dpc} (0.5)

b. Critical power ratio is the ratio of critical bundle power/ actuzl
tundle power where critical bundle power i1is the bundle power where
the onset of transition boiling occurs. (0.5)

REFERENCE
General Theory

ANSHER 1.07 (1.50)

More NFSH at 100%X.Recirc pump NFSH 3t power >20% is primarily dependent on
F«sW. Flow Subcooling. There is substantially more F.W, Flow at 100% than
at 10%Z. In addition there is proportionastely more cool F.W., Flow than Hot
Feturn Flow from separators and dryers a3t the higher power. Subcooling at
100% is approvimately 20 degrees F.

REFERENCE
Fluid Theeory

il AER 1.08 (3.00)

2.produced=direct from fission and decay of iodine 135, ) ; {,
removed=decay and from neutron absorption. . \UR-.(I.O)

1 ﬂ*a :"v' *
b Xenon is located in the gas plenum and in the fuel. "a"o P@! f*""\' (1.0)

c+Yes. SDM is based on a clean/cold corermeaning Xenon free and cold.
If the core is not clean then SDM will change. (1.0)

REFERENCE
Introduction to Nuclear Reactor Operationss paae B8-S



1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, » FAGE 16

—————————— - -

ANSWERS -~ FERRY 1 -B5/703/26-LANG, T,

ANSWER 1.09 (3.00)

¢.Fzlee. It ic possible for & thermal flu: peabk to exist anywhere radially
within the core which would irncrease the worth of the rod within that
fluy peal even if the rod SpVUm near the edse of the core.

b.True. As moderztor temperature increzces moderator denszity decreases.
Neutrone trevel & greater distance in thermelly diffusing and are more
libely to come in contact with and be zbsorbed by & control rod.

c.False. With &n increzse in vold contentsthe rnevtron slowing down
length increzses tc the pointl where & neutrcon mey not be thermzlized
when it resches & control rod. Since control rods are thermal absorbers
fewer neutrone are cartured by the corntrol rod and hence rod worth

UECTELEES

FEFERENCE
7 .roducticr toc Nuclear Crerstions Fage 7-11

ANSKER 1.10 (2.00)

:.Fete effective i¢ grecter then beta becezuse delayed neutrons &re born 2t
lower eneray than promest revtrone €0 & lerger percenteae of Lthe delzyed
rievtrone will becone thermezl neuwtrone and csuce fiesion. To eccount for
thie larger percentzge 2t the thernal neutron level than &t the faet
nevtron level we wee Lthe effective deleyed nevwtron frection rether than
cdeleyec neutron fraction in our calcuwletions.

e The difference proguces ¢ longer periocd for & 31ven &ddation of
reectivity which cen be ceen 1n the reiéctor perioc equetion T=(E-p)/Lp
With bete effective wveed instezo of betar the tern (Eeff-p) 1c lerger
3i1ving & longer period.

FETEFRENCE

Irtroduction to Reector Operations



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 17

-

- ———————————————_— - —— -

ANSWERS -- FERRY 1 =BS/03/26-LANG» T,

ANSKWER 1.11 (3.00)

3
a.P=Foe~----
T

t=T1n(F/Fo) 2 [ N 3
eSOIN(ES4 > o R (74 ) = .- 1"9) ) ( \
=34%sec. $o o i 50 A ( Z e 2 1.0)

71 S - y
b.T=(B=p)/Lp ' Loy 5o (6 2) o £ Py ST TREE
=B/ (14LT)
=,0075/(14(,1)(50))
=,0013 (1.0)

c.Keff=1/1-p)
=1/(1-,0013)
=1.0013 (1.0)

—

REFERENCE
General Reactor Theory



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSWERS ~-- FERRY 1 ~85/703/26-LANG» T,

ANSWER 2.01 (2.00)

1.Engine speed greater than 425 RFM,
2.Up to rated voltage.

3.Frefered and alterrnate breakers open.
4.Low bus voltage.

S.Ereaker racked in.

6.No bus lockout.
(0.5 each)

REFERENCE
Ferry Lesson Flans Standby Diesel Generator and Auxilary» page 8.

ANTUWER 2.02 (2.00)

8.'Will not inject, (0,25) Steam isolation valve (F045) is interlocked
closed if the exhaust valve (F04é8) is closed ().735).

b. Will inject. (0.25) Fossible damage to pump from overheating or at
low flows., (0.75).

REFERENCE
Ferry Lesson Plan (ES1) RCIC

ANSWER 2,03 (2.00)
2.The flow control will see a3 high flow and the FCU uxll close. (1.,0)
b.1.Rod will not scram. & ONI-C U=\ ua.; scra W (0.5)
2.Rod will scram.(0.,25)but scram time 1r£;z longer. (0.5)

REFERENCE
Ferry Lesson FlansC1ll Control Rods.

A

;=R 2,08 75 92,00 /
«+A Stator def;ng Rur-Back asutomaticly reduc generator output to less
than 30,297 amps. within 2 min, or/and 9871 amps. within 3.5 min. (1.0)

b.EitherczB‘;ﬂ-j’,\ Stator Cooling inlet pressure o egrees Fe
Stator “ontTet temperature. (1.0)

R T \
DL o - AOW( Ie':/

REFERENCE
n43 Stator Cooling Water Q



2+ FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FACE 19

- ANSWERS -- FERRY 1 ~B85/703/26-LANG, T,

ANSWER 2.09 (3.00)

a.Water Seperstor-before.

b.0ff-Cas Condenser-before.

c.After Filter-after.

d.Cooler Condenser-before.

e.Gas Cooler-after,

f.Moisture Serperator-before. (0.5 each)

REFERENCE
Né64 Off GCas

ANSKWER 2.06 (2.00)

1.Frevent overspeeding the main turbine following a turbine trip<:gy
preventing steam trapped in the feedwater heaters from returning to

the turbine through the extraction steam lines. ) ngd g f (1.0)
2.Frevent water from entering the main turbine through the extraction

‘".team lines in the event the feedwater heaters become flooded. (1.0)
REFERENCE

N34 Evtraction Steam

ANSWER 2.07 (2.50)

1.8quib continuity lamp of explosive valve FOO04A (FOO4E) extinguishes
indicating that the squibs have received a firing permissive.

2.RWCU system outboard (inboard) isolation valve indicate closed.

3.Fump Starter Energized indicator of the selected pump 1s illuminated.

§.Tank Shutoff valve FOO1A (FOO1E) has opened.

S«.Pump discharge pressure increases to approximately 25 psig. above
reactor pressure.

é.Storaze tank level dropping.

7.Reactor power dropping.

REFERENCE
SLCy C41



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 20

- e e

ANSWERS ~-- FERRY 1 ~-B5/03/26-LANG, T,
ANSHER 2.0 (3.00) P actua | Coxl il 2.,0.,,
a.Wide Range-Inst. Zero A ML U‘Qﬁd and eaul/ .

Narrow Range-Inst. Zero ey -1

Upset Range-Inst. Zero <
Shutdown Range-Inst. Zero
Fuel Zone Range- TAF (0.5 each)

b.Most of the Reference leg piping is run out of the Drywell into the
containment to minimize density changes because of changing drywell
temperatures. (0.%5)

REFERENCE
Reactor Vessel»E21

ANSHWER 2.09 (2.50)
a. To provide sesl purge for the recirc pumps. P‘V5> (79)
o+ To cool the CRD pump lube o0il coolers. LSQ(I\‘"' “'.‘.5 sowr {+7%)

¢+ To prevent immediate pump damage in the event the contasirment
outboard isolation valve (FOB3) is closed. (1.0)
(Valve number not required for full credit.)

REFERENCE
SDM» C11y p3. 28-30 EDH-192
ANSHER 2.10 (1.50)
a. LOCA [0.5]+ Nuclear Closed Cooling is isolated from the Fuel

ool Cooling and Cleanup system [0.51]. (1.0)
b Loop A (0.9)
REFERENCE

SDMy F42y pg. 10 and 17 EDH-195



‘2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 21

- e

ANSWERS -~ FERRY 1 -85/03/726-LANG» T,

ANSHWER 2.11 (2.00)

2. A pressure maintenance tank [0.5]) and & jockey pump [0.35] (1.0)

b. 1. OPEN (0.5)
2. CLOSED (0.5)

REFERENCE

SDMy PS4(WTR) pg.2» FS4(CO2) p3. 29



3, INSTRUMENTS AND CONTROLS FAGE 22

ANSWERS -- FERRY 1 -85/03/26-LANG» T,

Ve
ANSWER  3.01 (3.00) mrwa\- YL

and Equalize., In Float the
nantirnvously during normal operation.

C\‘*"‘ oy s

2.The two methods of char3ing are
batteries receive a trikle charg3g

b.No. BEattery chargers can be operatey in parallel operation for only &
short time. Farzllel operation develops excessive circulating currents
between chargers which could damage e rectifiers, (1.,0)
-
REFERENCE Lour v nor o\
R42 D.C. Systemsspage 19 and 20.

f R
\,Z \ '&tj A e
" e falr's sqe LN
ANSWER 3.02 (2.00) @ o

8.1, Manually by positioning control itches in the control room. (0.5)
2. Automaticlys on recept of two independent iiigh reactor pressure (0.5)
vessel signals.
3. Automat}s}g, on recept of an ADS signal.

b. Self Actusting ModeZz Saletu Moda (0.5)

RLFERENCE
BEZ1/N11/C8Ss Main Steam» page 7 and B.

ANSWER 3.03 (4,00)
a.1.0e-energizedr2.energizeds3.de-energized. (1.%5)
b.Each group has power available lights on panel. (0.5)
@ 'Rod block=24 gzl. R.5r.7
Scram=48 g3zl. 4045f“7*
d.Flow restrictors 1n each reciculation loop. .£\mu C\bcu:: (0.5)
REFERENCE

RFS and Control Rod Drives C/71 and C/51.
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ANSWER 3.04 (2.00)

IRM Downscale-5/12% of scale=rod block. (0.5)
IRM High Flux-108/125 of scale=rod block. (0.5)

IRM Inop+=low high voltage

-module unplugged

-mode switch not in operate (0.5
IRM High-High Flux-120/125 of scale-scram (0.5)

REFERENCE
Nuclear Instrumeniation.

ANSWER 3.0S (4,00)

g.1.Low Feedwater Flow (3.43 Eé lbm/hr) combined with FCV position less
than 26.4 % opens (43.4% Recic Flow)rand (1.0)
2.8tean Dome/pump suction line temperature differentizl low (B degrees
delta T). (1.0)

be1+.The low flow interlock monitors the operation of the Feecwater system
and will initiste st 2 predetermined low flow setpoint (22% of rated
feedwater flow) if the flow control valve 15 less than 2Z46.4% open.
Will initizte 2 fast to slow downcshift of tne reciculation pumps.
(1.0)
2.1If the temperature between the R steam dome and each respective pumps
suction temperature becomes excessively low (8 degrees) the recic.
pump will downshift to low speed. (1.0)

REFERENCE
£33 Rx Reciculztion System.

ANSHWER 3.06 (1.50)

a+At high steam flows 8 lower actual level in the vessel is required to

maintain a8 constant carryover. (0.75)
b.No. Biasing does not occur until >45% steam flow. (0.75)
REFERENCE

Feedwater ControlsN27.
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ANEWER 3.07 (2.50)

2.For turbine overspeed conditions from 100 to 105%Z the control valves will
throttle closed. Howevery due to the large gquantity of steam in the
Moisture Seperator and cressaround piping speed could increase even
though the C.V, are full closed. The intercept valves will throttle
closed from 105 to 107% overspeed to prevent further steam inlet to

the L.F, turtine. (1.0)
b.Limits the sum of turbine and bypass steam to a8 preset limit such thsat

orn @ Fressure Regulater feilure blowdown would be limited. (1.0)
€.1500 mre—+800- (0.5)
REFERENCE

T.{+ and N32/C8Y Steam E/F and Fressure Control.

ANSWER 3.08 (2.00} Aol ‘e

Correctly--Manually tripped the reciculation pumps.
Incorrectly--=-1.Thought that there was z low seal water trip.
Z+Thouah that you cowldn't start up @ circulation pump with
low flow alarm up., '9‘IV‘ o s ity Tesl !
3.8tarted circulaztiorrwatet/ pump with-low seal condition
present., Any two for full credit.

|
|
\
|
\
REFERENCE {
Recirculzstion Lession Flan
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ANSHER 3.09 (2.00)

a.Immediate actions as listed are!
1.Determine whether the alarm is due to high hydrogen or analyzer
malfuction.

2.If hydrogen concentration is above 40% of ihe lower flamability (0,9)
limity perform the following actions!?

8.Trip the Generator. (0.5)

b.Conduct a3 Fast Reactor Shutdown if necessary. (0.5)

NOTE:!ONLY FART TWO OF THE ANSWER IS GRADED EECAUSE THE QUESTIOCN
SFECIFIES THAT THE ALARM IS NOT DUE TO AND INSTRUMENT FAILURE.

E.The cause of the alarm to annunciate would be the following!
1,25% of the lower flamability limit for hydrogen is reached. (0.5)
2.Combustible Gas Vapor Analyzer inoperable.

NOTE: ONLY PART ONE OF THE ANSWER WAS GRADED BECAUSE THE QUESTION
SFECIFIES THAT THE ALARM IS NOT DUE TO AND INSTRUMENT FAILURE.

RE ERENCE
OMé»ARI-R13-1

ANSWER 3.10 (1.50)
a.Tenperature difference between reactor vessel bottom drain and reactor
steam dome temperature 1s greater than 100 degrees F. (0.5)

ction temperature
degrees F. (0.5)

b.Temperature differerce between Recirculation Fump
and Reactor steam dome temperature is greater than

c.Temperature difference between the two loop suction
than S0 degrees F.

REFERENCE
ARI-E33-39

ines 1s greater
(0.35)
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ANSWER 4.01 (1.50)

2.Het pipe sprinkler systems are actuated by melting fuseable links 1n the
sprinkler head(pipe 1s filled with water up to the sprinkler hezd).
Deluge systems are actuated by rate of rise temperature detectors which
open an injection valve- water is not up to the sprinkler head» only up
to the injection valve, (0.7%5)

b+.A preaction system operates in conjuction with a3 standard deluge system.
Howevers the sprinkler heads are of the type used in the wet pipe system.
Actuation of the detectors will open the deluge valve but injection will
not occur wuntil the fusable link in the sprinkler head melts. (0.795)

REFERENCE
Emergency Flan

ANSWER 4.02 (2.00)

a8.1f a8 sustained period of less than 30 seconds i1s indicated» take prompt
action to correct this condition by inserting cotrol rods until a reactor
period of greaster than 30 seconds 1s indicated. Contact the Unit
Supervisor prior to re-withdrawing the control rods. (1.0)

b.1.If 8 reactor period less than O seconds occurss take corrective actions
per the ARI for window B-1 on FéB0-6A (which states to insert control

rods until & period of grezter than 30 seconds is acheived) (0.5)
2.Notify the NRC within one hour, (0.5)
REFERENCE

I0I-1+ARI for window E-1,T7.5.

sseng Ry Scruve
ANSWER 4,03 <z.so»‘/auf. [AE ¢ gwf gossag

a.There would be a3 scram ---- the cold water addition which would cause
flux levels to increasse until you get @ High High Flux trip on the AFRMs.
The action which the operator could take to prevent the scram would be to

insert control rods. (2.0)
b.To preven undue loading and overstressing of any turbine part. (C.5)
REFERENCE

ONI-N3érpage 3 and 4



" 4, PROCEDURES - NORMAL» AENORMALs EMERGENCY AND FAGE 27

ANSWERS -~ PERRY 1 -85/03/26~LANG, T,

ANSWER 4.04 (2.00)

8.1f permitted by the Rod Fatten Contrllers attempt to re-couple the
control rod by inserting it two notches. Monitor drive water pressure
during insertion. (0.5)

b.1.Select and fully withdraw the control rod and drive mechanism to be
checkedy wsing the continuwous out mode.
2.Verify that the rod position display for the selected CRD provides
8 changing readout in increasing increments until *48" i1is observed., If
flux level permit observe changes in LFRM readings to verify that the
rod follows the drive.
3.0epress the rod movement control *withdraw® push buttony and also the
*Cont. Withdraw® push button and observe that the rod pattern display
remains unchanged. Thus verifying that the control rod did rnot 30 to the
overtravel position. (1+D)

REFERENCE
ONI-C11-2 page 2

ANSWER 4.09 (2,00)
CONDITION MODE SWITCH FOSITION RX.COOLANT TEMF.,
Hot Standby Startup/Hot Standby Any temperature.
Hot Shutdown Shutdown Above 200 dez.F.
REFERENCE

I0I-S page 1

!
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ANSKER 4.06 (2.00)

1.Main steam pressure 1s greater than BS0 psig.» and the MSL Isol. Logic
Main Steam Line Fressure Low annunciator has cleared.

2.Condenser Vacuum 1s greater than 26 inches H3. vac.» and the MSL Isol.
Logic Main Condenser Vacuum Low annunciator has cleared.

3.The AFPRM Downscale annunciators have cleared.

4,The reactor coolant has been verified to be within the chemistry limite

pecs for Operational Condition 1 per tech. s

S.86.IRM/AFRM OEVRLAF per tech. specs. and:
2ll AFRMs are indicating between S% and 12%
all IRMs are indicating on scale.

Any four for full credit. 2t 0,5 each.

REFERENCE
IO 1spage 18

ANSWEFR 4.07 (1.50)

¢ 'verlap between the SRM/IRM means that the flux level on the IRhMs should
vincrease prior to increasing flux higher than the SRM can read. Flux
level should be indicated on both the SRMs and the IRMs at the same time.

(0.%5)

b.In order to be proper 2t lezcst three IRMs in each trip system should be
indicating an increase in flux level when the SRMs are reading 4-6E4 with
the SRKMs fully inserted. (1.0)

REFERENCE
Startup Frocedure

ANSWER 4.08 (2.00)

It is recommended that from the point of reactor criticality wntil the
first bypass velve 1s partizlly openedy the *Continuous Withdraw2l' mode
not be used between positions 12 and 24. (2.0)

REFERENCE
Cold Startup Frocedure OM4A IO0OI-1,FACGE 10
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ANSWER 4.09 (3.00)

1.Arm and depress div. 1+2+3y and 4 Maruwal Scram push buttons and verify
8ll control rods inserted.

2.Flace the Reactor System Mode Switch in the *Shutdown® position.

3.Trip the turbine generator.

4.Verify neutron monitors indicate a2 decreasing power lever.

S.Verify station loads have automaticly transfered to the Startug Trans-
former on tripping the turbine generator.,

6.Flace the div.3 diesel generator *Diesel Control Transfer® switch to
local., (0.5) eachy six required for full credit.

REFERENCE
ONI-CélsEvacuation of the control room.

ANSWER 4.10 (2.00)

The initiation of an emergercy system shall not be asssumed to be
inadvertant, Frior to securing an emergency system» the operator shall
verifys by multiple indicationsy that a3 valid initiation signal does not
exist or that the system operation is no longer required to maintain core

cooling. PEl'e or {cc P-f,cgéu‘-rf e nchutcl -PA‘:’-—CZ.G';

REFERENCE
Safety System Operstion.

ANSHER 4.11 (2.00)

The reactor mode switch may be placed in the Run or Startup/Hot Standby
pusition to test the switch interlock functions provided that the control
rods arvre verified to remain fully inserted by a8 second licensed operator or
other technically qualified member of the unit technical staff,

REFERENCE
Tech.Specs. Table 1.2 *Operationzl Conditions"®

ANSWER 4.12 (2.50)

8:.Trip the Mzin Turbine
b.l1.Generator brks open.
2.Normal Supply brks trip.
3.Startup Supply brks close.
4.Generator Field brks trip.
(0.5) each
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REFERENCE
ONI-N32
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8.

5.1

5.2

5.3

5.4

5.5

Theory of Nuclear Power Operations, Fluids, and Thermodynamics (26.0)

You increase core power by pulling control rods arpund the
center fuel bundle. Assumina that recirculation Spééd-is kept
constant would the flow throuagh the center bundle increase,
decrease, or stay the same? Explain your answer.

Your latest computer printout of MFLPD and MAPRAT shows the
followina values for Reaions 1 to 3.

Reaion 1 2 3

MFLPD 1.10 0.95 1.05

MAPRAT 1.02 0.92 1.n

a. MWhich, if any, of these values are bevond their thermal
limits?

b. Why are each of the above 1imits imposed? (What do they
protect acainst?)

Compared to EOL, would values for MAPRAT at BOL be laraer

Qr smaller? whyf‘l’ms MATER AL 1S NOT ABRMALY Covalled TR€.
CNTRCL. Reim cPMRAOR R [src cmnnppres

List the three (3) reactivity coefficients in a BWR at power
and qive approximate values for each.

b. What effect (increase, decrease, or no effect) do each of
the three coefficients have on total core reactivity
following a safety/relief valve failina open? Briefly explain
why the dominant coefficient effects reactivity in the manner
you indicate.

What effect does an increase in feedwater flow have on recirculation

pump NPSH? Explain why.

The followinc statement relates to rod worth. For each of the
following state whether it is TRUE or FALSE and explain the reason
for your answer.

a. Control Rod Worth is areater at the center of the core than at
anywhere else.

b. As moderator temperature increases rod worth increases.

c. As voids increase rod worth increases.

(2.

(1.
(1.
(1.

(1.

(2.

(1.

(1.
(1.
(1.

0)



5.6 The Perry-1 reactor is taken to criticality from a cold condition
and then placed on an 80 second positive period.

a. From control room nuclear instrumentation, how can the operator
tell when the heating reange has been reached? (Rod position
and recirculation are held constant.) (1.0)

b. In which of the following irtervals was the heatina ranage
entered? Explain the reason for your answer. (Show all work) (1.5)

Interval 1 - reactor power increased by a factor of 6 in
143.3 seconds.

Interval 2 - reactor power increased by a factor of 3 in
99.0 seconds.

Interval 3 - reactor power increased by a factor of 5 in
128.8 seconds.

(Note: The intervals may not be in sequence.)
5.7 With regard to Reactivity Coefficients:

Which reactivity coefficient is the most dominant under the
following conditions: (2.0)

1) During rod drop accident at 15% power

2) MSIV closure at 100% power

3) Pulling rods at 1% power

4) Feedwater control:er fails high at 100% power
(i.e., water level initially drops)?

5.8 a. Beta for U235 is 1.N065. Why is Beta effective approximately

0.007? (1.n)

b. How does the above affect reactor period? (1.n)
5.9 Perry-1 reactor is operating at 85% power when one recirculation

purp trips. Indicate how the followina parameters would initially

change (increase or decreasz) and briefly explain why the change

occurs:

a. Reactor power (1.0)

b. Reactor water level (1.n)

c. Feedwater flow (1.0)




Lo e

a.
b.

c.

5.10 In your reactor you produce and remove Xenon durino normal operation.

How is Xenon produced &nd removed in your core? (1.n)
Where physically in your core is Xenon found? (1.0)

Does shutdown marain chanae when Xenon concentration changes?
Explain your answer. (1.0)

- End of Catecory 5 -



6.1 There are five (5) instrument ranges used at your plant for level:

6.2

6.3

Plant Systems Desian, Control, and Instrumentation (25.0)

b.

What are these five (5) ranges and to what are they referenced?

Why is the piping for most reference leas run outside the drywell

into the containment?

For the followina components in the Off-Gass System sianify if
they are before or after the Desicant Dryer in the Off-Gas flow
path.

a. MWater Separator

b. O0ff-Gas Condenser

c. After Filter

d. Cooler Condenser

e. Gas Cooler

f. Moisture Separator

With regard to the Standby Diesel Generators:

a. List the five (5) prerequisites that must exist before an
auto-start will be initiated. (Do not include the auto-start
siagnals.)

b. What is the purpose of the 150 psig interlock in the starting
air system?

c. HWith recard to the Fuel 0il System:

1) What causes the Fuel 0il Booster Pump tu automatically
start?

2) On a fuel pump overspeed failure, a pressure switch
initiates an alarm and affects another Fuel 0il System
component. What component is affected and in what way?

(2.5)

(n.5)

(3.n)

(1.5)

(n.5)

(0.5)

(1.0)



6.4

6.5

6.6

6.7

With respect to the Automatic Depressurization System (ADS):

What Levels (1, 2, 3, etc.) provide input to ADS?

Under what normal condition(s) will pushing the four ADS
manual initiation pushbuttons not result in ADS initiation?
What is the reason for this?

What are the two (2) Seal-In functions contained in each
ADS logic channel?

In regards to the CRD System:

b.

How does the on-line control valve respond following a scram?
Briefly explain the operational consequences of the scram
inlet valve sticking shut on a scram. Consider the followina
two situations and the effect(s) on a single CRD HCU mechanism.
1. At 200 psia reactor pressure.

2. At 800 psig reactor pressure.

With recard to the Remote Reactor Shutdown Panel:

List the five (5) systems or system modes (portions of
systems) that are controlled from the Remote Reactor Shutdown
Panel.

In what position should the "NORM-EMERG" switches be left
when panel is not in operation?

With recard to the Rod Control and Informaticn System (RCIS):

The operator accidentally selected a rod out of seouence and
received a rod block. He depressed the NCC SELECT CLEAR

pushbutton on the Operator Control Module and then attempted to

select the correct rod but could not. Why?
What indication(s) would the operator see when a ganged rod fis:

1. more than one (1) notch out of alignment while drivina?

2. inore than two (2) notches out of aligrment while stationary

or moving?

A control rod drive (CRD) is bypassed by the "Drive Bypass”
function on the Rod Gang Drive System. Under what normal (not
scram) condition(s) can the CRD move while in this bypassed
condition?

When withdrawing Group 5, at what notch is it banked and
what is its notch withdrawal 1imit?

(1.

(1

(1

(1

(1.

(0.

(1

(0.

0)

.N)

.0)

.N)

5)

5)

.0)

5)

.5)

)

.0)



6.8

6.9

Followinag WHAT MAJOR ACCIDENT would the Emercency Closed
Cooling ?FCC) System be used to supply the Fuel Pool Cooling
and Clearup System heat exchanaers? WHY? (1.0)

Which ECC loop can be operated from the Remote Shutdown Panel? (n.5)
The reactor recirculation pumps require protection from two (2)

conditions which can produce cavitation. Explain each condition.

Include in your answer any automatic action or interlock associated

with each condition. (2.0)

In regards to the recirc pumps, what action will occur when an
ATWS sianal is received? Be specific. (1.5)

- End of Category 6 -



7.

7.1

7.2

7.4

7.5

Procedures - Normal, Abnormal, Emeraency, and Radioloaical Control

Accordina to procedures for Emeraency RPV Depressurization:

a. What is the primary system used to cause depressurization?

b. If the system in (a) is partially or totally unavailable,
what action is to be taken?

a. Give four (4) of the nine (9) automatic actions that you
would exnect to occur on a loss of service water.

b. What are two (2) of the three (3) immediate operator
actions that should be performed?

The procedures for the Operational ALARA Proaram describe

three (3) simple conceots that station personnel should utilize
to minimize their own exposure and that of their fellow workers.
what are these conceots?

Accordina to procedures for Gross Fuel Claddina Failure
(ONI-J11-1):

a. If the "OG POST-TREAT PRCS RAD MON A/R RAC" Hi Hi Hi alarm
clears, the operator is to reset the OFF-GAS POST-TREATMENT
trip module. VPhat is the reason for this action?

b. Once the OFF-GAS POST-TREATMENT trip is reset the positions
of the seven valves listed below are to be verified. What
should be the new positions of each of these valves?

Absorber train bypass valve (N64-F045)
Bypass line blockvalve (N64-F062)
Bypass line air seal valve (N64-FN6?)
Inlet-absorber train A (N64-FO51A)
Inlet-absorber train B (N64-FO51B
Abcorber train-A D012 A bypass valve
Absorber train-B Dol2 B bypass valve

SO BN -

Accordina to the orocedures for Reactor Shutdown (101-3,
Section 4.2, Power Decrease, and 10I-4 Shutdown), at what
nercent power (approximate) should the followina actions
be nerformed?

a. Transfer normal station electrical loads from the
Auxiliary Transformer to the Startup Transformer.

b. Secure one of the runnina feedwater pumns and one feedwater
booster pump.

c. Verifv operability of RPCS.
-~
d. Transfer recirculation pump to slow soeed.

e. Unload and shut down main turbine.

(25.n)

(n.

(.

(2.

(1.

5)

.0)

.5)

(2.n)



7.6

7.7

7.8

While operatino at 65% power, the only operatina pressure

requlator fails open, such that the control valves open

(the alternate regulator had earlier failed and was beina

worked on by I&C personnel). What immediate action should

the operator take to control reactor pressure? (Assume a slow failure)

According to the Personnel Radiation Protection Requirements:

a. What is the administrative whole body dose limit(s) for an
individual 20 years or older, who has a completed 1ifetime
occupational exposure history record?

b. Based on 10CFR2N, what is the maximum allowabie accumulated
whole body exposure for a 38 year old person?

c. When tapina protective coveralls, when wearina two pairs
of coveralls or when a wet suity is worn over one pair of
coveralls, only the outer pair normally need tapina.
(TRUE or FALSE)

d. What are the whole body dose limits for life-savina actions?

e. What are the whole body dose 1imits when immediate action is
required to prevent serious iniury?

While operatina at 100% power, the plant surfers a complete loss
of instrument air. How will valve operations be affected (open,
close, or fail as is) for the following valves:

Feedwater pumo recirculation flow contrnl valves
NCC surge tank make-up valves

MSIVs

Temperature control valves for TBCC heat exchanaers
Scram valves

Flew control valve A(B) of CRD system

g. SJAEs A(B) suction valve on Main Condenser

“H® A0 TN

ONI-N36 "Loss of Feedwater Heatino" states that the immediate action
would be to reduce recirculation flow. The first subseaguent action
is to insert CRDs.

a. Of the two actions above which is more 1ikely to prevent a
scram? Explain why.

b. Why is each action performed?

¢. 1f a scram were to occur, what would be the cause?

(2.0)

(n.5)

(n.5)

(n.5)

(n.5)

(3.5)

(1.0)
(1.0)
{n.5)



7.10 According to I0I-1 four (4) conditions must be verified prior to
placing the mode switches in "Run." What are these four (4)
conditions? (2.0)

- End of Category 7 -



8.

8.1

B.2

8.3

8.4

8.5

8.6

Administrative Procedures, Conditions, and Limitations (24.0)

During a unit startup, you discover that a control rod is
immovable. What action must be taken if it failed to move
because of excessive friction? Be specific.

Durina plant cold shutdown, the maintenance supervisor informs
you that on routine checking he found the Division 1 125 volt
battery discharged, the reason unknown: Do Tech Specs.
require action (Yes or No)? Explain.

Which of the following occurrences require 1 hour reports to
the NRC:

Inadvertent HPCS initiation

Reactor heatup rate of 150°F in a one-hour period
Site boundary dose > 50 MR/hr whole body

Stuck onen main steam relief valve

an oo

With recard to the Fire Brigade:

a. MWhat is the minimum number of personnel required?

b. Who are specifically excluded from the Fire Brigade?
According to Tech. Specs., Secondary Containment Integrity:

a. What parameter(s) is monitored to demonstrate secondary
containment integrity and what should its value(s) be?

b. What five (5) conditions must be met for Secondary
Containment to exist?

With regard to Equipment Tagging, Bypasses, Lifted, Leads
and Jumpers:

a. The presence of a Danger tag on a component allows
repositionina of the component but only with permission
of the designated Job Supervisor. (True or False)

b. Under what condition(s) may the independent verification
requirements for return of safety equipment to standby
readiness be waived?

¢. Wha* does a pink half-dot on an annunciator window sianify?

d. Who performs the technical evaluation required for all
proposed temporary bypasses, lifted leads, and jumpers?

(2.

(2.

(n.

(1

(1

(2.

(n

(1
(1

0)

2.0)

0)

5)

.0)

.N)

.5)

N)
.N)

.5)




With regard to certain shift personnel and their functions:

a. There need only be one (1) licensed operator "at the
controls” durina Operational Condition 4. (True or False)?

Durina new fuel handling operations, in the Fuel Handlina
Building, a licensed Senior Reactor Operator must be
supervising.  (True or False)?

During what Operational Conditions shall the Shift
Technical Advisor be on shift?

Who approves surveillance test results to determine if they
meet Tech. Spec. requirements?

With regard to Accident Monitoring Instrumentation, according
to Tech. Specs., under what operational conditions (use number
only) are the following instruments to be operable?

1. Primary Containment and Drywell Hydrogen Concentration
Analyzer and Monitor

Drywell Air Temperature
Offgas Ventilation txhaust Monitor
4. Safety/Relief Valve Position Indicators
Prior to securing a safety system once initiated the operator must

ensure himself that certain conditions are met. What are these
conditions?




8.10 With regard to the Emergency Plannina Instruction:

a. In which of the four (4) emergency classes would you place the

fo1)
3.
2
3.

5.

wing:
insport of a contaminated individual to 2~ offsite hospital
Tornado striking facility

Control room evacuation with shutdown controlled at
Remote Shutdown Panel

A 7 gpm increase in unidentified leakage within the last
4 hrs

An ATWS

b. Concerning the Operations Support Center (0SC)

1.
2.
3.

Who is in charge of the 0SC?
Where is it located?

Under what condition(s) is it activated?

- End of Exam -

(2.5)

(n.5)
(0.5)
(n.5)
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P =Py /1
1¢4 = 3.7 x 10'9%q

ap * = 1 x 10-% a/°F
.

a, * = 1 x 10-3 &K/I voids
K

@ ® = 6.5 x 10-° AK/2°F
K

op * ~4.5 x 10-% &UZ power
K

I(t) = Io e~At

T2 = a(2)/A

Cp = (CPpase) (Ks) (Kp)

Q = MCp at

ap = £ L ovi
D 2g¢

f = 64/Re

o = k(eff) =1
K(eff)

1 CR1 " 1-K(eff)2

M CR2 l=-K(eff)l

Q = lish

Q = UALT

EQUATIONS/DATA SHEET

M o= 1/(l-k)

N(t) = No e=AT

Sre (Lg+ly) (srod)?
(¢avg)

n = v/(l+d)
Pe=I¢v/(3.7x10'9

t = (B=p)/20

; -2/p + (B-a)/x;

T t/(p=8)

veVe s xigg

B = xhg + (l=g) Bg

S =x5; + (l-x) Sg

lin = 2.54 e
-1 gal. = 3.785 lcters = 8,33 1b.
1l kg = 2.205 1b

N = pAg/A

17.58 watts = 1 BTU/mdn
lpsi = 6.£95 Pa

lpsi = 2,036 * Hz (@ 0C)
lpsi = 27.68 = H=Q0 (@ 40C)
B = L0071

T =2 x 10-5 sec
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Table 1. Saturated Steam. Temperature Table—Continved
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5.1

5.2

5.3

Answers to Perry-1 SRO Exam

Theory of Nuclear Power Plant Operations, Fluids and Thermodynamics (2€.9)

As fuel temperature is increased (due to control rod pull) more
voiding is created. Therefore more back pressure, which would mean
less flow. However, because of core orificing back pressure is less
significant and flow through bundle is almost the same.

Ref: Thermodynamics

a. MFLPD Recion 3 , REGioN L
MAPRAT Recion 1

b. MFLPD - Maintains < 1% claddina strain, fuel failure.
MAPRAT - Maintains <2200°F followina LOCA, wu.cay heat removal.

rd P.( Q\;

c.f“gmalleﬁb(O.S); MAPLHGR 1imit is larger at BOL (0.5)
since, with exposure, local peaking factor gets smaller
as heat transfer is reduced (0.5).

Ref: Perry-NPP Thermal Sciences, pa. 10.3.

a. 1. Moderator teTperature coefficient alpha
T= -1 x 10°% per dearee chanae in temperature.

2. Moderator void coefficient alpha V =~ x 10-3
pe:;change in voids.

3. Fuel temperature coefficient alpha D ==1 x 10-5
per dearee chanae in fuel temperature.

or

Alpha T increases core delta K/K

Alpha V decreases core delta K/K

Dominant effect - relief valve openina results in decreasina
reactor pressure which increased voids and decreases moderator
density resulting in more neutrons leaking out the core and
reducing power.

Ref: General Theory

(2.0)

(n.5)
(0.5)

(0.75)
(0.75)

(1.5)

(1.5)

(2.9)
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5.4 Increase (0.5); increased subcooling (0.5)
Ref: Morris, T. C.; Thermo/HT/Fluid flow (3/83), pa. 7-96

5.5 a. False. It is possible for a thermal flux peak to exist anywhere
radially within the core which would increase the worth of the
rod within that flux peak even if the rod 5pVm near the edge
of the core. e,

t 2l
b. True. As moderator temperature increases moderator density
decreases. Neutrons travel a greater distance in thermally
diffusing and are more likely to come in contact with and be
absorbed by a control rod.

c. False. With an increase in void content, the neutron slowina
down lenoth increases to the point where a neutron may nct be
thermalized when it reaches a control rod. Since control rois
are thermal absorbers fewer neutrons are captured by t'e control
rod and hence rod worth decreases.

Ref: Introduction to Nuclear Operations, pg 7-11

5.6 a. Operator can notice that period has become longer and
that power change on IRMs, SRMs is levelina off and
turning around.

b. (From P = Poet/T o1 = Tﬁ—ﬁ7p3 ) Interval 2 (N.5):

the period has lengthened from 80 seconds. The other
intervals have 80 second periods (1.0).

Ref: General control room indications: Perry, Intro to NR
Operations, pg 4.18-4.19.

5.7 (0.5 for each)
1) Doppler coefficient
2) Void coefficient

3) Moderator coefficient —
& Ve b - Pk W P

4) Void coefficient

Ref: Standard Reactor Theory

o~ K_L)L"‘)‘ iy =g

(1.

(1.

(1.

(1.

(1.

(1.

(2.



Answers Section 5

Beta effective is greater than beta because delayed neutrons
are born at lower energy than prompt neutrons so a larger
percentage of the delayed neutrons will become thermal neutrons
and cause fission. To account for this larger percentage at
the thermal neutron level than at the fast neutron level we
use the effective delayed neutron fraction rather than delayed
aeutron fraction in our calculations.

b. The difference produces a longer period for a given addition of
reactivity which can be seen in the reactor period equation
T=(B-p)/Lp. With beta effective used instead of beta, the term
(Beff-p) is laraer giving a longer period. (1

Ref: Introduction to Reactor Operations

5.9 a. Decrease (0.34) due to increased void content in the

core (0.33) as flow decreases (0.33). (1
b. Increase (0.34) due to increased voiding in the core (0.33)

and recirc pump no longer taking suction on the annulus (0.33). (1
c. Decrease (0.34) due to steam flow decrease (0.33) and

level increase (0.33). (1

Ref: Standard BWR Transient Analysis

5.10 a. Produced = direct from fission and decay of iodine 135. (1.
Removed = decay and from neutron absorption. ’

b. Xenon is located in the gas plenum and in the fuel. (1.

c. Yes. SDM will change as Xenon changes. (1.

Ref: Introduction to Nuclear Reactor Operations

.0)

.0)

.0)

.0)
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(25.0)

a. Wide Range - Inst Zero & »
Narrow Range - Inst Zero P To TAF

{
JPSZT Byses Range - Inst Zero o i
Shutdown Range - Inst Zero (LATCST (A \)
Cuct. <eved Zone Range - TAF

b. | of the reference leg pipin2a is run out of the drywell
the containment to minimize density changes because
hanging drywell temperatures.

Reactor Vessel B21

Before

Before
;“‘:‘: F"(-Gd‘»
pt. each

Normal/Inop. switch in normal
Local/Control Room switch _jn CONTROL ROOM position

"% [ SveaN 2€ JE; Fe G
— |

Air bank pressure abouty"Z50'p
Control room OFF/AUTO/START switch in AUTO
Barring device retaining pin installed

LCC |g_(,_,T

after a failure to start

-

.41 4 I A o G WA T O

= 3 = %
allow manual restart

Automatic diesel start signals

\

DC fuel oil booster pump (0.5); prevents
automatic start (0.5); cAauscs Diwwar TP

Ref: Perry, System Description Manual, R43, pg.
p._“f“ L—\(w. F“ resv‘\(j,i? )‘V‘w],-v'_
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6.4 a. Level 1 (0.5) and Level 3 (0.5) (1.0)

b. If one RHR or the LPCS pump is not operating (0.5): ensures
ECCS capability to deliver water to cool the core before

depressurization (0.5) (1.0)
. 1N ' ADS i I :
'u‘e?ndv' c. {HI dryge pressure (0 5)' Logic (0.5) (1.0)
“"; ;ﬂ Ref: Perry System Description Manual, B21C, pa. 13, 11, and
'::' ot 10 respectively.
6.5 a. The flow control will see a high flow and the FCV will close. (1.0)
b. 1. Rod will not scram. (n.5)
2. Rod will scram (0.25) but scram time will be longer (.25) (0.5)
Ref: Perry Lesson Plan (11 Control Rods
6.6 a. (0.30 each) (1.5)
1. Reactor pressure relief
2. RCIC flow
3. RHR flow =» myoss o RHZ ., LPCT ; SHVTDOw COULm o [ SuArSS ov B
4. ESW loop A . i aand o
5. ECC loop A
b. NORM (n.5)
Ref: Perry, System Description Manual, C61, pg. 2 and 24,
respectively.
6.7 a. Depressina ROD select clear inhibits further rod ﬂ%%*ﬁ; o
unless re-depressed. : : ¥ e (1.0)
T B "NEXT” on Rod Display module Ganq Position display , © (n.5)
5% By “MigALeveDd”
2. "Misaligned" on Rod Display Module Gang Position display (0.5)
¢. If "gang" mode is selected (0.5)
d. Banked at notch 12 (0.5); 1 notch 1imit below notch 124f.5 Pawior 27 70) oK
NC &ua IS ABGvd 20 1o Fosem j G are M Lism? Aeve 207 Mot ! Rneru cb”vf“c - :\'-u-n.
Ref: Perry, Systems Description Manual - C11(RCIS), Fee

pg. 30, 26, 43, and 9 respectively.
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Answers Section 6

Ref:

LOCA (n.5). Nuclear Closed Coolina is isolated from the Fuel

Pool Cooling and Cleanup system (0.5). Power Suppuyes (Bvwrs) (1.0)
Fon 3 NCC PumPsS DeE-ene By Oufine LOCA

Loop A (0.5)

Perry, Systems Description Manual, P 44, pg. 5, 8, and
6, respectively.

1. Low Total Feedwater Flow - If durina fast speed pump operation
feedwater flow is excessively low, water temperature in the
downcomer region will increase. This condition could result
in cavitation in the flow control valve. This interlock
monitors the operation of the F.W. system and will initiate
a fast to slow speed transfer if the flow control valve is
less than 26.4% open.

2. Steam Dome/Pump Suction Line Temperature Differen et
the differential temp. between the[™SL B and/or % W.w
each respective pump suction becomes excessively pham ST o
cavitation can occur. The recirc pumps are therefore down € anes
shifted to slow speed. (2.0)

High Reactor Vessel pressure and low reactor water level are both

ATWS signals. The recirc pumps receive the recirc pump trip sianals

from the Redundant Reactivity Control System. Low reactor vessel

water level will cause the system to trip the LFMGs input and

output breakers, and will trip i recirc pump fast speed breakers

High reactor pressure will trip the fast speed breakers and will

initiate an auto shift to slow speed. The slow speed pumps will

trip 25 seconds later unless the APRMs are downscale. (1.5)
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7. Procedures - Normal, Abnormal, Emergency, and Radiological Control (25.0)

7.3 &
b.

Ref:

T2 &

b.

Ref:

ADS (n.5)
Open other SRV's (until 8 are open) (1.0

Perry PEI-1, pa. 31, 32 respectively

(any 4: 0.5 each) (2.0)

Turbire runback will occur (as temp. increases to
81 C); turbine trip could occur if runback is too slow.

Service and instrument air compressor will trip.
RWCU pumps will trip.
g JClie

RWCU outboard jset. valveg shut (when non-reaen. Hy
outlet T reaches 140 F).

Isolated ph ase bus coolina fan will trip; standby will start.
Offaas 3lycol coolers refrig. unit compressors will trip.
Offgas vault refriq. unit compressor will trip.

Service water traveling screens will automatically start.

Service water strainers backwash cycle will start.

(any 2: 1.0 each) (2.n)

If the SW HDR PRESS is less than 37 psig, start the
standby Service water Pump per SOI-P41.

If NCC HX OUT TEMP cannot be restored to less than 95 F,
place the third NCC heat exchanaer on service per SOI-P43,

1f TBCC HX OUTLET TEMP cannot be restored to less than
95 F, place the second TBCC heat exchanger on service
per SOI-P44.

Perry ONI-P41, po. 1, 2, 2, respectively.
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7.3

7.4

7.5

7.6

7.7

Time:

Distance:

Shielding:
Ref:

b.

Ref:

PAP-0118, pg. 2.
To prevent further loss of Main Condenser vacuum

(0,357 each)

SN B WN -
Rl g sl ol

Perry ONI-J11-1, pg. 3, 3.

to minimize time in radiation areas.

open
open

close
close
close
close
close

(0.4 each)

a.
b.
c.
d.

Ref:

Reduce the MAX COMBINED “low Limit setpoint until steam flow
is compatible with reactor power.
pressure constant at approximately 920 psig.

Perry ONI-CB5-2

12
A ﬁ mrem/quarter
5 (N-18) = 5 (38-18) = § x 20 = 100 rem

Ref:

cTan oo

Ref:

10%
an®
2n%
35%

5%

Perry 101-4, pg. 14; 10I-3, pg. 8 and 9; 101-4,
pa.4; 101-3, pg. 9; and 101-4, pg. 15.

15%
35%
15%

False

100

rems

25 rems

Perry, PAP-0208, pg 7, 9, 16, 13; PR-2, pa. 4;
and PAP-N208, pa. 13, respectively

maintain as much distance as possible between
worker and rad. source.

shield the source or the worker.

Maintain turbine inlet

(1.5)

(1.0)
(2.5)

(2.0)

(2.0)

— ——— —
DODID
N o
R e e i
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7.8

7.9

7.10

(0.5 each)
a. Open

b. Closed
c. Closed
d. As is

e. Closed
f. Closed
g. Closed

Ref: Perry ONI-bSZ

a. Inserting a CRD will be more likely to prevent a scram because
it will brina you farther away from the flow biased scram setpoint.

b. You decrease recirc flow to decrease power so the effects of a
scram would be less, and by decreasina power you decrease steam
flow. thereby decreasing feed flow. CRD insertion is performed
to increase the margin between the flow biased scram setpoint
and actua) power, and to prevent exceeding any local thermal
power.

c. High Flux - APRM High o, SHEE Fiow Bas.o APE# KAAS

1. Main Steam line pressure greater than 850 psia. ~ 7<%/

2. Condenser Vacuum is greater than 26 inches Hg.

3. APRM downscale lights are cleared.

4. Reactor coolant has been verified to be within chemistry limits.
5. APAm [1IR4 oremal

Ref: 10I-1

(3.5)

(1.0)

(1.0)
(n.5)

(2.0)



8.2

8.3

8.4

Answers to Perry-1 SRO Exam

|
|
|
|
Administrative Procedures, Conditions, and Limitations (24.0)

1. Verify that the inoperable control rod, if withdrawn, is separated
from all other inoperable control rods by at ieast two control
cells in all directions.

2. Disarm the associated directional control valves either:

1) Electrically by—bypassing-oa. . o-RBos—anatyrercard, or (/

—4)— hydrolically by closino the drive water and exhaust water °

3.

Ref:

isolation valves.
Comply with SDM Tech. Specs. ) (2.0)
Tech. Specs.

Yes, (0.5); with less than Div. 1 and/or Div. 2 required battery
operable, suspend core alterations, handling of irradiated fuel
in sec. containment and operations with potential of drainina

vessel (1.5) Ref: Perry T/S (2.0)
A1l of the 4 occurrences (since each requires a declaration of
an emergency even® and this is a category of reportable events). (2.0)
Ref: Perry EPI-Al; EPI-BI1
8. 5 (n.5)
b. The Shift Supervisor, the STA nor the 2 other members of

the minimum shift crew necessary for safe shutdown of

the unit and any personnel required for other essential

functions during a fire emergency. (1.9)
Ref: Perry Tech. Spec. pg 6-1
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pressure within containment
0.40 inches vacuum HZO

A11 penetrations terminating in the annulus and
required to be closed during accident conditions
are either:

capable of being closed by an operable automatic
isolation valve; or

closed by at least one manual valve, fluid flange
or deactivated automatic valve.

The primary containment equipment hatch is closed and
sealed and the shield blocks are installed.

The door in the access to the annulus is closed.

The s2aling mechanism associated with each shield
penetration is operable.

The pressure within secondary containment is less than
or equal to T.S. requirements.

Ref: Perry T.S. pg 3/4 6-37 and 1-6 respectively
False

1f radiation exposure of 25 millirems per lineup or if
the lineup requires entry into & Hiah Radiation Zone.

One or more loaic inputs to an annunciator are defeated
but the annunciator is otherwise operable.

T A
The STA

Ref: Perry PAP-1401, pg 5; PAP-0205, pg 6; PAP-1402, pq 3, 8,
.0

10, and 4, respectively
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8.7

8.9

8.10

a. True

b. False

c. 1,2, and 3

d. Shift Supervisor

Ref: Perry, PAP-0110, pg 5 and 3 (for a and c); PAP-1301,
pg 4 for (b); PAP-1105, pg 4 for (d)

1. 1,2
2. 1,2
2. 1,2,3
4. 1,2

Ref: Perry, Tech. Specs,. po 3/4 3/77

The initiation of an emergency system shall not be assumed to be
inadvertant,. Prior to securing an emergency system, the operator
shall verify, by multiple indications, that a valid initiation signal
does not exist or that the system operation is no lTonger required to
maintain core cooling.

Ref: Safety System Operation
a. (0.5 each)

Unusual Event
Alert

Alert

Unusuzl Event

Site Area Emergency

Ref: Perry EPI: EPI-Al, pg 7, 49, 7, 9 (with T.S. 3.43.2,
pg 8), and 6 respectively

8w e
¢ S %6

b. 1. Maintenance Coordinator o2 Mawrewaxs G, 2nviset.
2. On the 599' and 574' elevation of Control Complex
adjacent to the Rod Controlled area control point
and the Health Physics/Chem. areas.
3. At an Alert or at discretion of Emery>ncy Director.

Ref: Perry EPI: EPI-A7, pg 2, 1 and 3 respectively

(0.
(0.
(0.
(0.

(G.
(0.
(0.
(0.

(2.

(2.

(0.

(0.
(0.

5)
5)
5)
5)

5)
5)
5)
5)

0)

5)

5)

5)
5)



