August 30, 1984

Mr. Edward G. Greenman

Chief, Projects Branch #1

U. S. Nuclear Regulatory Commission, Region I
King of Prussia, PA 19406

Dear Mr. Greenman:

Thank you for the opportunity to review the Reactor Operator and
Senior Reactor Operator written examinations administered at the
Peach Bottam Atomic Power Station on August 28, 1984. We believe
that both examinations were straight-forward, comprehensive and
operationally oriented, and were professionally and fairly adminis-
tered.

The new review process was workable and constructive, resulting
in resolving the majority of our concerns through open dialogue
with the examiners. After review and discussion of both examina-
tions, four camments remain +hich require additional refererce
material for clarification of answers. Enclosed is a list of
these comments by question number. For each comment, specific
reference material supporting the clarification is provided.

Very truly yours,

1S/

Richard S§. Fleischmann, II
Super intendent
Peach Bottam Atomic Power Station

cc: W. T. Ullrich
R. W, Bulmer
S. J. Mannix
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PHILADELPHIA ELECTRIC COMPANY
COMMENTS ON

NUCLEAR REGULATORY OOMMISSION

REACTOR OPERATOR/SENTOR REACTOR OPERATOR
LICENSE EXAMINATION

PEACH BOTTOM ATOMIC POWER STATION

August 28, 1984

This question asks the mechanisme of generating a reactor scram
signal fram a Turbine Control Valve fast closure.

Comment :

Answer key references ETS pressure from LOT lesson
plan. Lesson plan should state RETS (Relayed Emergency
Trip Supply). PBAPS turbine uses Rela ETS since
drain lines are low capacity. Figure 1 to question
3.04 illustrates details of this arrangement. Answer
key also discusses actuation of Fast Acting Solenoid
in Control Pac. Fast Acting Solenoid is only actuated
by Load Unbalance Relay (See Figure 2 to question 3.04)
or last 10% of TCV test closure.

What are the effects of a condensate pump trip when Feed Flow
is greater than 90%?

Camment :

Reference lesscn plan gives incorrect value to EHC
load set runback triggered by the above conditions.
EHC load set runback only occurs (at 1%/sec) when
total feed flow is greater than 95%. Figure 3 to
question 3.05b shows the conceptual logic while
Figure 4 to question 3.05b is an LER involving this
circuit.

Question asks when actual Core Spray Injection to vessel would
occur during a LOCA.

Comment :

Answer key implies injection would occur as soon as
450 psig injection valve permissive is achieved.
Figure 5 to question 4.05¢ is provided to detail
actual core spray pump characteristics.

Question asks reason behind 50% speed limitation on running
recirc pump when bringing on idle pump.

Comment :

Answer key discusses minimizing chance of APRM scram
due to flow redistribution. Figure 6 to question
7.03b details consideration of vibration induced by
flow reversal.
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Peach Bottom Atomic Power Station
Delta, Pennsylvunia
17314

February 22, 1973

FROM: J. Winzenried
TO: BWR Trainees
SUBJECT: Load Reject Scram (Control Valve First Closure/RETS OIL LO PRESSURE)

-.--o-----------o--.-----.o-..----. ...... Pr———— L

The load roioct condition (tripping of the 500KV generator output breakersc
215 and 225) is detected by a " POWER-LOAD UNBALANCE" Relay which is in the
turbine contrcl package. The Power-Load Unbalance Relay compares generator
amps (a1l three phases) to turbine cross-around pressure (see P&ID M-303
area H-3 PT-2807). Cross-around pressure is proportional to turbine load.

When turbine load is 40¥ greater than generator amps the Power-Load Un-
balance Relay trips and sends a trip signal to the control valve fast
closure solenoid.

In the "Tripped" condition, the fast closure solencid blocks the RETS oil
supply and dumps the oil which holds the disk dump valve clcsed to drain.
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When the disk dump valve opens the control valve goes closed in 0.2 sec,

The pressure switch (PS) detects the decreasing oil precsure (setpoint &

1018
to 850 psig) before the disk dump valve opens and sends the scram signal.
Thus , this scram signal anticipates the pressure and resulting flux
transiont which will occur when the control valvec go shut in P2 seconds.

Z Ninunihd

Figure 2 to guestion 3.04
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PHILADELPHIA ELECTRIC COMPANY @ @ [’:)

Document Control Desk
U.S. Nuclear Regulatory Commission

Washington, DC 20555

cC:

»xcC:

2301 MARKET STREET
P.O.BOX B699
PHILADELPHIA, PA. 19101

(215) 841-4000 \
March 7,\1984

Docket No. 50-278

SUBJECT: Licensee Event Report

This LER deals with a reactor scram on APRM high flux caused
by the failure of a relay in the turbine EMC runback logic.

Reference:
Report Number:
Event Date:
Report Date:
Facility:

Docket No. 50-278
3-84-05
February 9, 1984

March 7, 1984
Peach Bottom Atomic Power Station

RD #1, Box 208, Delta, PA 17314

This LER is submitted pursuant to the regquirements of 10 CFR
50.73(a)(2)(1IV).

Very truly yours,

77 zete L

W. T. Ullrich
Superintendent
Nuclear Generation Division

Dr. Thomas E. Murley, Adrainistrator

Region I, USNRC

Mr. A. R. Blough

Site Inspector

LB IH IG5

R. S§. Fleischmann, I1I

W. M. Alcen/MBR

<DAC

Figure 4 to question 3.05b
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Abstract 3-84-05%

On February 9, 1984, at 6:07 p.m., a runback and subseauent relav
failure in the Main Turbine Electrohydraulic Control System (EHC)
resulted in a Unit 3 reactor auto scram on high neutron flux.

With Unit 3 operatinc at about 92% power, the 3B reactor feed
pump (RFP) turbine experienced high vibration. Manually tripping
the reactor feedpump turhine caused an automatic runback of the
recirculation pumps and the turbine EHC system., A faulty relay
contact in the EHC system kept the closing circuit of the main ,
turbine control valves energized which resulted in 2 reactor auto

scram on high neutron flux.

The faulty EHC relay and a faulty.reactor feedpump turbine

coupling which was causing the vibration were replaced. A
routine test will be instituted to functionally test this relay

and the EHC runback logic each refueling outage.
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Description of.the Event:

On February 9, 1984, Peach Bottom Atomic*?ower Station, Unit 3,
was operating at about 92% power. At approximately 6:00 p.m.,
the 3B reactor feed pump experienced high vibration. The reactor
operator, in an effort to decrease the vibration, reduced flow
through the pump. Vibration continued and the operator manually
tripped the pump. The ensuing transient caused reactor water

level to decrease.
|

With feedwater flow greater than 95% and reactor water level
below plus 17 inches, recirculation pump and EHC runback signals

were correctly initiated.

The EHC runback is designed to slowly pulse down the turbine load
at approximately 1% per minute. An Agastat relay (Model 2432 ?
PDC) failure caused the EHC gystem to runback at a rapid !
continuous rate., The main turbine bypass valves cpened to ;

compensate for the reduced turbine load. When all bypass valves
were fully open and the control valves continued to close, a high

neutron flux auto scram occurred at 6:07 p.m.

Consequencee ©of the Event:

The Reactor Protection System functioned properly and the reactor
successfully auto scrammed on high flux. Since the Reactor
Protection System functioned properly and no design limits were
exceeded, the safety conseguences of this event are considered

minimal,

Cause of the Event:

The cause of the event was the failure of an Agastat relay (Model
2432 PDC) in the turbine EHC runback logic.

A-2
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The relay, if operating propesi¥%¥£hould have decreased turbine
load at approximately.l% per until feedwater flow was less
than 95%. However, a contact within thig relay remained closed
after the EHC runback was initiated causing a runback at a much
faster-rete and preventing the runback from stopping when it was
no longer needed. The cause of .the 3B reactor feedpump vibration

problem was a faulty Zurn coupling.

Eorrective Actions:

The Agastat relay was replaced., A routine test has been written
and will be instituted to functionally test this relay and the
EHC runback logic each refueling outage.

The Zurn coupling on the 3B reactor feedpump turbine was replaced
and the turbine was returned to satisfactory service.
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Figure 5 to question 4.05¢ °
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PBAPS Unit 2 and 3
3.6.F & 4.6.F BASES

Jot pump Flow Mismatch

Requiring the discharge valve of the lower speed loop to remain
¢losed until the speed of faster pump is below 50% of its rated
speed provides assurance when geing from one to two pump
operation that excessive vibration of the jet pump risers will
not occur.

Operation with one recirculaticn loop in service is permitted.
In such instances, the desigrated adjustments for APRM rod block
and scram setpoints, RBEM setpoint, HCPR fuel cladding integrity
safetye‘litnlt, MCPR operating limits, and MAPLHGR limits are
required.

Figure 6 to question 7.03b

Amendr ent No..2%, 78 /77 -1690-
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QUESTION 1.01 (1.50)

Attached FIGURE 1 shows & becic closed loor fluid system with its
head ve., flow rlot:, The two rumrs are identicelr tindle creedy
radialy centrifugal rumrs. Initisllyy sssume Fumr 1 15 orereting
to surprly flow to Comronent 1y 8¢ shown.

8+, WHAT is FPoint X on the Sustem Hesd ves Flow Flot?T

b, WHICH sumsr curvesr A or By mosl sccuretely chows BUOTH FUMFS
orerating to surply svstem flow?

Co WHICH WAYs» to the LEFT or touo the RICHTy» would the Sustem

Curve shiftl if Comrponent 2 wes velved into the systemr» in
addition to Comronent 17

QUESTION 1.02 (3.00)

A hot reactor is increecsed in rpower by withdrawing control rods.

The void fraction increasses 1.5% and fuel temreresture increases
40 degrees F. Assuming no chande in moderetor temrersturer what
was the resctivity worth of the control rod?T™ Show ell work and
state any sssumptions swou make.

QUESTION 1.03 (3.00)
Clecsify Lhe heatl exchanger on the stteched figure eccording tol
a. orerationel mode
b, ture of heat redection

cs flow rath

FAGE 2

(0.5)

(0.5)

(3.0)

£1.0)
(1.0)
{(1.0)
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THEENODYNANICSs HEGI_IBONSFEE_ QWU _ELUID_ELOUW

QUESTION 1.04 (3.29)
Concerning THERMAL LIMITS:

a. Since MCPFR is not & directly messurcble raremetery WHAT evre THREE
(3) measurable core rarameters needed by the rrocess compdter to
calculate MCFR? (1.0)

b, With reserd toc MAFRAT! (2.29)
1. WHAT is the RELATIONSHIF between MAFRAT & MAFLHGR?
2, The process comruter prints out & MAPRAT of 1.05. Is this
accertable?
3. WHAT physicel consecuence could occur af the MAFRAT limit
is exceeded?

QUESTION 1.05 (3.00)

Three (3) minutes following & reecltor scram frow high rowers indicated
recgctor rower is 75 on rendge 4 end decreesing,

a. WHAT will INDICATED rower be one (1) minute later?

(Show calculatlions) £L+:3)
b, Exrlain WEY rower decrecsed at thas rete. (1.5)
QUESTION 1.046 (3.00)

E List three(3) factors thel ceuse excecs regctivity of the core
to decresse over cycle life. Rt sD?

b. List three(3) factors that will ceuse Shutdown Mardgin (SLiK) to

increase. (1.5)
QUESTION 1.07 (1.50)
3 During sower orerstionss Eemarium i not normwelly concidered
an vrerationel concern &8s 1s Xenol Stete twol(2) reesons whe
Xenon is an orerational concern while Semarium 1¢ not. (1.0)

b. True oy False!l Al lower rower leveles Xenon ecuilibrium is
recched FASTER than et higher rower levels., (0.5)
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QUESTION 1.08B (3.00)
With Unit & &t rated conditions the EHC rressure setroint (on the
controlling rressure resdulator) i1¢ lowered to ‘te mainimum value with
the DECREASE rushbutton. Ascuming NO further oreraetor sctiony
answer the follouwing using atteched F1CURE:®
2. WHY doee AFRM rower dreduclly decreeccse in AREA 17 (0.5)

b WHAT ie caucing totel steew flow to be »100% rated flow st
FOINT 27 (0.95)

c. WHY did total feed flow increcse to full ceele at POLINT 37 (0.5)
d. WHAT caused total feed flow to o to zero et FOINT A7 (0.5)

€. WHAT ie indicaled by the oscvillalions in the wide ransge
reaclor rressure trace (AREA D)7 (0.3)

f. WHY do the recks in the pressure oscillastions occurring in
AREA S become farther asrart with time? (0.5)

QUESTION 1.0% ( +79)
The reactor is orperasting et & steem dome temrerature of 536 degrees
F when resclor rower is increesed so thet cteam dowe temvereture
increasses to 544 desrees F. WHICH of the following stetements 1s
moet correct?
2. CSteam rressure incresseds steem enthelry increessed.
b, Steam Pprecssure remained constanty steem enthelry decreesed.,

Co Steam rreccure incregseds steam enthalrs decrecsed.

d. Steam pressure remained constanl, steewm enthelry increesed.
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IHEEKODYNAMICSs HESI _1BANSEER _&WD_ELULIL_ELOW
QUESTION 1.10 (3.00)
Following 3 normal reduction in rower from $0% to 70Z with
recirculastion flowr HOW will the following chenge (incresses
decreaser or remain the seme) AND WHY?
3 The pressure difference bLetween the recctor end the tuvbine
steam chesti., (1.0)
b, Condensate derression 8t the exil of the condenser., (1.0)

e Final Feedwater tLemrereture. (1.0)
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QUESTION 2.01 (3.00)

Indicele whether the following statements ere TRUE or FALSE. If
falses EXFLAIN WHY.

1.

»n

Scram valves are normally held cloused by srring rressure
and ovrened by air rressure from & sindgle @ivr line which
is contrelled by the screm rilot valve.

Back=ur sciem solenoidse enerdgize Uuron & scram.

Cooling water flow enter- the exhausl rort end will leak
past seals into the reesctor vessel.

QUESTION 2.02 (3.50)

Concerning the Standby Liwuid Control System:

A

E.

c.

QUEST

Reda

A

E.

QUEST

Whet
Cool

Why is it necessary for the sestem to be careble of indecting
the contents of the SLC tenk in a8 MAXIHKUKN time of 125
minutes? (1.0)

What are Three (3) uses of the SLC indeclion srergery OTHER
THAN roison indecltion® (1.5)

List Three (3) of four indications thet en oreretor has

availible to determine that Stendbs Lieuid Control 1¢ indeed
injecting into the Reactor Vessel. (1.0)

ION 2.03 (3.00)
rding the Standby Ges Trestment Sustem:

What sre Three (3) of the four conditions which will asuto
initiste Lthe svstem? Setroints are reauired. (1.5)

Consider Unit 2 &8 3 sererctely. Indicale Lhe rFrimery and
back-ur °*FAN®" (AsRy or C) end the rrimesry end beck-ur

SFILTER-TRAIN® (A or B) for en auto imitietion cignal. (1.3)
ION 2.04 (1.50)
aulometic trirse ere ecssocieted with the Fuel Fool

ing water pumee? Selroints are NOT REQUIRED. (1.5)
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QUESTION 2.005 (3.79)

List the asutomastic start sidnals for the ewmerdgency diesel
generastors., Give setroints where arrlicable. (2:.25)

Briefls EXFLAIN the recronce of the ESW/ECW suctems with
reerect Lo Lhe diesel generetor on en esuto ctart,

QUESTION 2.06 (3.50)
A. What is Lhe largest hest loed on the RECCW sustemT

what is the most imrortant loed on the RECCW custemT

Uron loss of Lhe feeder buses to the drswell challed water
chillers and rumrss what ewuirment is ISOLATED ARD SUFFLIED
in the RECCW Sustem?

QUESTION 2.07 (3.25)

What #re the two sources of steam for the Resclor Feed Fums
Jurbines? Be srecvific.

For the following statements» indicele whether TRUE or FALSE.
If falsesr EXFLAIN why

1. The °*C® Feactor Feed Fumpr discherde burece velve’'s rurruse is
to rrovide ihe rumr with wminimum flow for coolaing during low
flow oreralions.

2, The Motour Sreed Changer (MSC) of the feed rpumy turbine cen
resulate turtine sreed only between 2200 rew end full sreed.

3, A reasclor feed rpume turbine hes S low precsure and 1 hish

pressure contrel velve.

QUESTION 2.08 (1,00)

Identify FOUR (4) possible discherge flow reths of Lhe HFC1 rums.




2. _ELANI_DESIGN_INCLUDING_SOEEIY._ONMD_EMEECENCY_SYSIEHS FAGE 8

QUESTION 2.09 (2.50)

With resasrd to the Main Steam Sefety Relief Velve (SRVs)?$

A, EXFLAIN HOW/WHY &n SRV discharsge rire (teal raire) could be
damesed due Lo ite vacuum breaker sticking shut during
rereated sctuastion (lifting) of the SRV, (2.0)

B. How (INCREASE» DECREASE» REMAINS the SAME) would Irewell
Precsure be exrected to resrpond to en SKV dischaerde line
vacuum breasker STICKING OFEN during asctuetion of the SRVT (.5)
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QUESTION 3.01 (2.00)

What are the FOUR (4) conditions which will cause @ FCIS Grour II1A

(Reactor Water Cleanur Svstem) isolation? Setroante NOT recuired. (2.0)
QUESTION 3.02 (3.00)

Refar to the sttached Recirculation Flow Control Fidure for the
following:

A. The rlant ie oreratling at 26% rower and botlh recive rumr M/A
transfer stations are in MANUAL and setl for 28% sreed. The
recirc flow "A* limit ennunciator is clear. Recirve Fume °A°
M/A trensfer station is then rlaced in AUTO. INdicete HOW
the sreed o, Recirc Fume *A° would chande (increacser decrease
or remiin the same) and WHICH comronent(s) of the control
system islare) liwmiting. (1.5)

B. Following @ *runback® ef the recive sestem frow 100% rower due
to the trip of one feed ruwrs HHAT 2ction muct be taken by the
control room crerator srior to resetting the *punbeck”™T WHY?
(Assume RFF is restarted srioy to reset.) (1.5)

QUESTION 3.03 (2.50)

What are Lhe signals reauired to initiate the Automatic
Depressurization Ssstem (ADS) (cetroints recuired) end for
each identify WHY easch signasl 1is usedT (2.5)

QUESTION 3.04 (3.00)

Briefly describe the sensing metlhod of & Turbine Control Vaslve
fast closure and HOW does il interface wiilh the Reectoy Frotection
System (RFS) Lodic? (3.0)



3.._INSIEUMENIS_&ND_CONIEOLS FAGE 10

QUESTION 3,05 (4,00)

Eriefly state whal will occur from eech of the below chandges an the
feedwater flow conditions. (NUTE: Consider onlyg other comronents
and systems &nd NOT integrated rplant resronse.)

A, Total Feedwater snd Total Stecw flow are » 25%. Totel Feed-
water flow then drors below 25%. (1.0)

B, Total Feedwater flow is > 90% and 8 condensete rumyr Lrairs., (1.0)

C., Recirc Fumr sPeed 1is 40% end Totzl Feedwater Flow drors to

less than 20%. (1.0)
D. Tolal Feedwater flow 1s +95%., Feedwater Flow "A" then drors
to < 20% and Reactor Weter Level drors to < 17°%. (1.0)
QUESTION 3,06 (2.50)

Briefly DESCRIBE esch of the FIVE different ranges of Reasctor
Vessel Level Indication in terms of the following!:

2. The NAME of the indicating rende .

b. Its SFAN.
c. Its ZERO REFERENCE.
d. Its CALIERATION TEMFFIRATURE (Hot or Cold). (2.5)

QUESTION 3.07 (3.00)
Consider the Neutron Monitorins Sustem:

A, Why is it necessary Lo gsamma comrensate the Source and
Intermediatle Range Monitor signals? (1.0)

B. At what percenl rower chould the AFRM flow biegced screm
occur with S0% recirc loor flow? (1.0)

C. What &re FOUR conditlions thal will result in an *AFRM
INOFERATIVE® while in the Startur ModeT (1.,0)



' 3.__INSIBUBENIS_&ND_CONIEOLS

QUESTION 3.08B (2.00)
Briefly EXPLAIN the function of the 2
the

exrlenation what occurs when this

QUESTION 3.0°% (3.00)

Unit 2 is oreraling with the following

Reactlor rower

Totel Core Flow

Reasctor Fressure

Turbine Load Set

Turbine Sreed Select
FPressure Sel

Ma» Combined Flow Set

Load Limit Set

Rurasse Caracitly
Recirculation Flow Control

Reactor Manual Control Systesm (RMCS).

FAGE 11
Second Auxilery Taimer in
Include in wour
Ltimer times out, (2.0)

conditions?

=100%
=100%
=1010 rsid
=100%
=1800 rem
=920 rps1g
=100 (Ewuivelent to 120% steew flow)
=100%
=25%
=Masler Menuel

Using the attached EHC Losgic end Freceure Control Diagrams

EXPLAIN Lhe system resrounse Lo eszch of

(NOTE! Show anv¥ c3lculetions wou mey make

to @ stable roint condition.)

A. The biass sisgnal Lo the "A' rressu
incresesed Lo + 5 rsi.
B, Brid frequency incresses suddenly

with 1804.5 ryem turbine sreed.

the following below.
end teke the »roblem

re reguletor 16 ingdvertently

(1.,5)

‘o & velue cunsaistent

(1.5)
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R4DIOLOGICAL -CONIROL

QUESTION 4.01 (2.00)
One of the sters in the TRIF Froceduve T-100y» *"SCRAM"» hus the

orperstor place the Mode Switch an the *SHUTDOWN® rozition. State
TWO goale accomrlished by this action. (2.0)

QUESTION 4.02 (2.00)

You are the Reasclor Oreretor during hidgh rower oreretione end
suddenly nolice thatl Resctor Pressure ic at 1000 rsid. What

are wour immediate actions? (NOTE! Assume & screm HAS RNOT occur.) (2.0)
QUESTION 4.02 ( .50)
Chouse the correct statement below! §,5)

In sccordance with DN-100s *Feilure of & Jet Fuwmr®» if & Jet pump
failure is confirmed:

A. Secure the essociasted recire rumr and isclate thet recire loor.,

B, Immediastely slor both vecirc rumps and scram the reector.
C. Commence & controlled plant shuldown in sccordence with GF-3.

D. Immediately scram the rlant and covouldown to < 212 F.,

QUESTION 4.04 (3.00)

WHEN MUST the Reactour Orerator initiste the Standius Liouid
Control (SLC) System °*WITHOUT® the Shift Surervisor’'c rermissaivin? (3.0)




4. _PEOCEDUBES.=_NOEMGL:_ OBNOEMAL: EMERGENCY_ &KL FACE 13
EADIOLOGICAL-CONIBROL

QUESTION 4.05 (2.00)

You are Lhe Reactor Orerator during & LOCA and wour attention
is focused on the Core Srrey Sustem.

A, How soon should the Core Srray Fumrs stert efter the receirt
of 2l]l the initiation sidnels? (NOTE! Consider both with
and without Normal rower eveilible,) (1.0)

B. What sction should wou teke 1f the "A" Cure Srraey rume did
not auto start. {s3)

C. Core Srray inJdection into the Reasctor Vescsel i1¢ blocked
until the condition of low Reactor Frecsure ovcurs. Fums
dischaerse will be through the minimum flow recirc valves
until that time. At what Reeclor FRESSURE will the Core Srraw

Sustem inJdect into the Reector Vecsel? D)

QUESTION 4,04 (3.00)
According Lo Frocedure 0T7-114:
A. List FOUR (4) oubservations an oreretor could meke in order
to verify that @ Safetly Relief Valve (SRV) i1c stuck oren

while &t hisgh rower., (2.0)

B, What immediate action(e) should the orerator tuke for a
stuck oren SRVUT (1.0)

QUESTION 4.07 (2.00)

With the resctor shutdown and ceoled down to less than 212 Fo
éccording to GP-12y *Core Cooling Frocedure®':

Wit
A. If only one loor of Shutdown Cooling is ON ewd NO recirc
flow throush the other loory rezctor level muct be main-
tained high enough Lo rrevent WHAT from occurrang? (1.0)

B. HOW would coolant temreratuve stratificetlion be indiceted
by reactor vessel metel surface Ltemreraturec? (1.0)



' 4. _PEOCEDUBES.-_NOEMALs_oBNOEMAL: EMERGENCY_&ND
E&DIOLOGICAL _CONIEOL

QUESTION 4.08 (2.00)

What asre TWO (2) reasons for reauiring by procedure thaet HFCI
and RCIC NOT be corerated at less than 2200 rem?

QUESTION 4.0°% (3.00)

What are the FOUR (4) entry conditions for the *Reasctor
Pressure Vessel (RFV) Controls *TRIF srrocedures T-1017 (NOTE :
Setrouinte are rewuired where srrlicebile,)

QUESTION 4.10 (2.50)

Regarding ON-113s *Loss of RECCW®?:

A. What THREE (3) automatic ections should be verified 1f the
non-reden heat exchanger outlet temrerature resches 200 F7

B. WHEN must the recirc vumrs be triered following & luoss of
RECCu?

C. When shutting down the recirc rpumrsy WHY are thew first
runback to minimum sreeds then trierped 10 seconds erarti?

QUESTION 4.11 (3.00)

Acco.ding Lo GP-2s *Normal Flent Startus®!

A. During the ssrproach to criticels WHICH rodi(s) in & new Rod
Group sre likely to exhibit high notch worth?

B. During heatur to rated temrerasture and rressure sfter raisins

the EHC pressure setlrpoint to 600 psidy EXPLAIN WHY one

turbine buyrass valve is orened to 10 to 20% (with the burass

valve Jack)?

FAGE 14

(2.0)

(3.0)

(1.0)

(2.0)
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ANSWERS -~ BEP -- 84/01/10 -- GRAVES, DI.

ANSWER 6.01 (1.50)

Reactor Ppressure less than or equal Lo 135 psisg
Drywell Pressure < 2 pPoid
Reactor level > 182 1/2 inches

(0.5 each) (1.5)
REFERENCE
RHR Study Guide rpd 9 DNGS®?
ANSUER §.02 (3.00)
3. No effect(0.S5). The EHC system has a3 permanent macnel deneralor
on the tur'ine which would continue to provide rower(0.5), (1.0)
b. Reactor feed Ppump controls lock ur(0.5) due to loss of RFF
control 5i2ns8l(0.3). (1.0)
C» Conidens2r vacuum would decrease(0.35) due tou Lhe a3ir eJeclors
trisping (0.23) and the loss of 2 CW intake rumes(0.25). (1.90)
REFERENCE
UPS Study Guide rdg 6 DNG&2
ANSUWER 4.03 (3.00)

3. Ineput! Any of the LFRM inrPuts

b, Count:! The nuaber of LPRM inputs which are urerable

c. Reference! The reference AFRM inrut

d., Block: The trir level reference

@, Flow!: The flow input tou the slore and bias circuit

f. Average: The RBM channel outerut

(0,5 each) (3.0)

REFERENCE
RBM Study Guide pg 19-20 DNG&9
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STEAM TABLE

PROPERTIES OF SATURATED STEAM AND SATURATED WATER (TEMPERATURE)

Voiume, ft'/1b Enthalpy, Btu/ld Entropy, Blu/lb x F
"""' "':'; Water Evap Steam Water Evap Steam Water Evap Steam Tomp
i ‘e “s Py Pre " 5 St 5
32 0.0885% 001602 3305 3308 -0.02 1075.5 10758 0.0000 2.1873 2.1873 32
35 0.099%91 0.01602 2948 2948 3.00 10738 1076.8 00061 2.1706 2.1767 32
a0 0. 12163 001602 2446 2446 8.03 1071.0 1072.0 0.0162 2.1432 2..594 40
45 0.14744 0.01602 2037.7 20378 1304 1068.1 10812 0.0262 21164 2.1426 as
50 0.17796 0.01602 17048 17048 18.0% 1065.3 1083.4 0.0361 2.0901 2.1262 S0
80 02661 | 001603 12076  1207.6 2806 10597 10877 | 00555 20391 20946, 60
70 03629 0.01605% 868.3 868.4 38.0% 10540 1092.1 0.0745% 1.9900 2.0645 70
80 0.5068 0.01607 633.3 6333 48 04 1048 4 1096.4 0.0932 1.9426 2.03%9 80
%0 0.6381 2.01610 468.1 468.1 58.02 10¢2.7 11008 0.1118 1.8970 2.0086 90
100 0.9492 0.01613 350.4 3504 68.00 1037.1 1108.1 0.129% 1.8520 1.2825 | 100
110 1.2750 0.01617 2654 2654 77.98 10314 11093 0.1472 1.8105 1.8577 | 110
120 1.8927 0.01620 203.25% 203.26 8797 1025.6 11136 0.1646 1.7693 1.9339 | 120
13¢C 2.2230 0.0162% 157.32 157 33 97.96 10198 11178 0.1817 1.7295% 19112 | 130
140 2.8892 C.0162% 12298 122.00 107.95 1014.0 11220 0.1965 1.6810 1.8895 |, la0
150 3.718 0.01632 97.05 97 07 117.95 1008.2 1126.1 0.2150 1.6536 1.8686 | 150
160 a7a1 | ooles0 7727 77.29 12796 10022 11302 | 02313 16174 18487 | 160
170 5993 0.0164S5 6204 62.06 137.97 996.2 11342 0.2473 1.5822 1.8295| 170
180 7.511 0.01651 50.21 50.22 148.00 990.2 1138.2 0.2631 1.5480 1.8111 | 180
i%0 2 340 001657 4094 4096 158.04 984.1 1142.1 0.2787 1.5148 1.7834 | 190
200 11.526 001664 3362 3364 168.09 9779 1146.0 0.2940 1.4824 1.7764 | 200
210 14123 0.01671 27.80 27.82 178.15 9716 1149.7 0.3091 1.4509 1.7600 | 210
212 14 696 0.01672 26.78 26.80 180.17 9703 1150.5% 0.312! 1.4447 1.7568 | 212
220 17.186 0.01678 23.13 2318 188.23 965.2 1153.4 0.3241 1.4201 1.7442 | 220
230 20.779 0.01685 19.364 19 381 198.33 958.7 1157.1 0.3388 1.3902 1.7290 | 230
240 24 968 0.01693 16.304 16.321 208.45 952.1 1160.6 0.3533 1.3609 1.7142 | 240
250 29 825 , 0.01701 13 802 13819 218.59 945 4 11640 9.3677 1.3323 1.7000 | 250
260 35 427 0.01709 11.745 11.782 228.76 938.6 1167.4 023819 1.3042 1.6862 | 260
270 4].856 Qo178 10.042 10 060 238.95 931.7 1170.6 0.3960 1.2768 1.6729 . 270
280 49 200 0.017286 8.627 8 644 249.17 9246 11738 0.40%98 1.2501 1.6599 | 280
290 §7.550 0.01736 7 443 7 460 2594 9174 11768 04236 1.2238 16472 | 290
300 67.005 0.01745S € 448 6.466 269.7 9100 1179.7 0.4372 1.1979 1.6351 | 300
310 77 €7 0.01755 5609 5626 280.0 9025 11825 0.4506 1.1726 1.6232 | 310
320 39 64 0.01766 4 896 4914 290 4 894 8 1185.2 0 4640 1.1477 1.6116 | 320
3a0 11799 c.01787 3.770 3.788 311.3 8788 1190.1 0.49G2 1.09%0 1.5892 | 340
360 15301 Q01811 2.939 2957 332.3 8621 1194 4 05161 1.0517 1.5678 | 360
380 195.73 0.01836 2317 2.33% 3583.6 8445 11980 0.5416 1.0087 1.5473 | 380
400 247.26 0.01864 1.84a4 1.8630 375.1 8259 1201.0 0.5667 N 9607 1.5274 | 40C
420 308.78 0.01894 1.4808 14997 3969 806.2 1203.1 0.5915 3165 1 5080 | 420
440 381.54 0.01926 1.1976 1.2169 4190 7854 1204 4 0.6161 J.8729 14890 | 440
480 466 5 00196 0.974% 09942 4415 763.2 12048 0.6405 0.829% 1.4704 | 460
480 £Es 2 0.0200 0.7972 08172 464.5 739.6 1204.1 0.6648 0.7871 14518 | 480
$00 680 9 0.0204 0.6545 0.6749 4879 7143 1202.2 0.6890 0.7443 1.4333 | So00
€20 8125 0.0209 0.5386 0.55%6 5120 687 0 11980 c.7133 0.7013 1.4146 | 520
sS40 9628 0.0215 0.4437 0.4651 536.8 657.5 11943 0.7378 0.6577 1.3954 | S40
560 11234 0.0221 0.3651 0.3871 562.4 625.3 1187.7 0.7625 0.6132 1.3757 | S&0
$80 1326 2 0.0228 029%4 0.3222 589.1 589.9 1179.0 0.7876 0.5673 1.3550 | S&0
600 1543.2 0.0236 0.2438 0.2675 617.1 350.6 1167.7 0B8l3a4 0.5196 1.3330 | 600
620 17869 0.0247 0.1962 0.2208 6469 506.3 1153.2 0.8403 0.4689 1.3092 | 620
640 20589 00260 0.1543 0.1802 679.1 454 6 1133.7 08686 D.4134 1.2821 | 640
660 2363.7 0.0277 0.11€6 0.1443 7148 392.1 11070 0 8995 0.3502 1.24%98 | 660
680 270E 6 0 0304 00808 01112 758.5 310.1 1068 % 0936% 0.2720 1.2086 | 680
700 0843 0.0366 0.0386 00752 8224 172.7 995.2 0.9901 0.1490 11390 700
705.S |3208.2 0 0.0508 9060 (o] 906.0 10612 o] 1.0612 | 705.5

LO 0s08
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1.. - EEINCIELES_OE_NUCLEGE_EOWEE_ELANI_OFEEGIION. FAGE 15
IHEEMODYNAMICSs HEAI_IBGNSEEE_GUD_ELUID_ELOW

ANSWERS -- FEACH BOTTOM 283 ~-B4/0B8/28B-KVAKUNKE, J.
ANSWER 1.01 (1.50)

8. Sustem orerating roint, (0.5)
. Curve E. (0.%5)
c. Right. (0.5)
REFERENCE

LOT-1240 Rev O

ANSWER 1.02 (3.00)
reactivity due Lo void chende = (-1 X 10 E-3 / %Z)(1.5%)
= -1,5 X 10 E-3 (1.25)
resclivity due to dorrler = (-1 X 10 E-S / deg F)(40 Des F)
= °.4 X 10 E"3 (1025)
The rod worth was 1.9 X 10 E-3 (0.5)
REFERENCE
LOT-1440 pg 7 Rev O
ANSWER 1,03 (3.00)
8. 2-vhase (1.,0)
b, Regseneraelive \ (1.0
c+ Cross-flow oOR c.ew"fl-“-" °W'[¢ $3.:0%
REFERENCE

LOT-1190 ps 24 Rev O



b

1.._PEINCIELES_DE_NUCLEAE_FOWEE_ELONI_OFEERAIIONS
IBEEMODYNAGMICSs HEAI _IBANSEEE_GUD_ELUID_ELOW

LOT-0950 s 39vé Rev

ANSWERS -~ FEACH BOTTOM 283 ~-B4/0B/2B-KVAMME, J.
ANSYER 1.04 (3.25)
a.- Powers Local powers Fluxy or Local flux
- Flow
- FPressure

Inlet subcouoling
(3 of 4 rea. € 0.333 each)

b. 1. MAFRAT is the retio of AFLHMCR(act) to MAFLHCR(LCO).[0.751]
2. NO [0.51]
3, The clad temrerasture can exceed 2200 ded, F during & DEA
LOCA.L1.01
REFERENCE

FPeach Rottom Thermal Limits

ANSWER 1.05 (3.00)

Using F = Fo e to the L/T then P = 70 e to 40/-80
F = 75 € to -0.75 = 35 on Rende 4 [1.51

On down-rower transientss the retle of rower chenge 1s limited by
the rate of decaew of the londest lived rrecursorerthus reterdins
the rate of rpouwer decrease.[1.5]1 (55.6 sec helf life)

REFERENCE
LOT-1430 Rev 0

ANSWER 1.06 (3.00)

a8, 1. Fuel derletion

2., Fission eproduct rpoison buildup

3, Plutonium 240 buildur

(C.T each) i2+5)
b, 1. Incresse in moderstor temrersture

2., Decrescse in Kexcees/F excess

3. Increase in control rod density

4, Increase in pouison concentration

(3 2t 0.5 each) $1.5%0
REFERENCE



1. _FERINCIELES_OE_NUCLEAE _FUWEE_-EL&GNI_OFEEAIION. FAGE
IHEEMODYNAMICSs HEQI _IBANSEEE_OND_ELUID_ELOW

ANSWERS -- FEACH ROTTON 213 ~-B4/08/2B-KVAHMHKE» J.

ANSWER 1,07 (1.50)

EN 1. Xenon hes a8 higher eabsorrtion crose section for chermal
neulrons.,
2. Xenon has 2 higher concentvation.
3. Xenon has & more transient behavior,
(2 reauired &t 0.5 each)
b, False

REFERENCE
LOT-1510 #d S Rev 0

ANSWER 1.08 (3.00)

a. The decreasing reaclor rressure is ceusing &n increegse in core
voilds.

b. Steam flow through the turbine burass valves.

c. The FNCS resronding to the rarid decreese in resctor weter level,
d. The RFFs ran out of steam following the MSIV clocure.

e, SRVs lifting to control reactor eressure.

f. Less core decay heatl,

REFERENCE
BWR Transientss HXY-12,

ANSWER 1.09 £ « 793
C. Steam Pressure increzseds stleam enthelry decrecsed.

REFERENCE
Steam Tables

17




1.__PEINCIELES_OE_NUCLESE _FOWEE_ELANI_OFEBAIION. FAGE 1B
IHEEMODYNAMICS: HESI _IEANSEEE_OND_ELUID_ELOW

ANSWERS ~-- PEACH EQTTOM 283 ~-B4/0B/28-KVAMME» J.
ANSWER 1,10 (3.00)
a, Decreases [0.251]. There itc lese steam flowr therefores less
pressure droe throusgh the main steam lines [0.7053. (1.0)
b. Incresses [0.,25], With the same amount of cooling weter through
the condenser &nd less of & heat loadsy condensele derression
will increase [0.751. (1.0)
c. Decreasses [0.251]. Less extraction steam from the turbine to
heat the feedwaler [0.753]. (1:,0)
REFERENCE

LOT-1270 Rev 0
LOT-1190 Rev 0




2.__FELONI_DESIGN_INCLUDING.SOEEIY_ OND EUEBCENCY_SYSIEHMS FAGE 19

ANSWERS -- FEACH BROTTOM 283 -84/0B/28-KVAMME,» J.
ANSWER 2.01 (3.00)
1. F(.5) Scraem valves are normelly held shut by eir pressure and
orened by srring rressure.(.75)
2, TL.5)
3, F(.5) Cooling water flow enters the insert rort ond lecke rpast
seale into the Resctlour Vecsel.(.75)
REFERENCE

LOT-0070-REV 0- r& S913916917

ANSWER 2.02 (3.50M)

A

Poison inJection must be fast enoudh to overcome reasctivity
due to cooldown. (1.0)

o Core plate dr
o Core spray svstem line brezsk delection
o Jel pums drF (3 B .5 ecch)(1.5)

- red indicating light for the rumr run indiceation

- storasde tank level decreasing

- system rressure increasing

- Reaclor rower decreasins (1.0)

REFERENCE
LOT-0310» REV 0y rd 6912

ANSWER 2.02 (3.00)

A

- reactor water level 0°
- DII/W press 2 Psildg
- Ry Bldg exhaust 1&6 mr/hr

- refuel floor exhsust 16 mr/h (45 ecch)(1.5)
Unit 2: FRIMARY: fan As Ltrein A BR/7UL fen: By Lrein A s 75)
Unit 3! PRIMARY! f&n Cs train B B/U! Fen By trein R (+75)

O it ions both s sol ok L t‘in-wv‘mv-s opir— So Lot he

47 Aanns Oan e SV e .

REFERENCE
LOT- 0210y REV Oy rs 395+7



2e__FLONI_DESIGN_INCLUDINGC . SREEIY 6D _EMERCENCY_SYS1EHBS

ANSWERS -- FEACH EOTTOM 283 -~-B4/08B/28-KVAMME» J.
ANSWER 2.04 (1.50)
1, low suction pressure - (2 rpeid)(.739)

2, low skimmer sursge tank level - (213°)¢C.75)

REFERENLCE
LOT-0750-REVO:r rg 6

ANSWER 2.05 (3.75)

A, 1. Trirle low rescior water level -130°
2, High D/W sressure 2 Fsig
3., Loss of off-sile rower (.75 eech)

858

B. On an asuto start of the I/G» &t 225 rem the ESW dicchersge
valve orpens.:(.5) ESW and ECW rumrs stari after 22 geconde, (,5)
23 geconds later if the discherse rressure ie eveilible from
ESWy the ECW rumrs stor.(.5)

REFERENCE
LOT-0670s REV Oy s 3,19

ANSWER 2.06 (3.50)

A+ NRHX
BE. Recirculation epump seal and motor oil cooler
C. RBCCW flow isolated to!l

~Inst. N2 cooulers(.,33)

~NRHX(.33)

~-RWCU pump seal coolers(.,33)

RBCCW flow surrlied tol

-recirc pume motor coolers(,33)

-N/W 2ir coolers(.33)

~-0I/W eauirment drain sumr coolers(.,33)

REFERENCE
LOT-04460s REV 0y rs 795

FAGE 20

(1.95)

2.23)

(1.5)

(.75)
(+735)

(1.0)

(1.0)



2. - BELONI _DESIGN_INCLUDPING.SOEEIY_ QUD_EBEBRCENCY_SYSTEHS
ANSWERS -- FEACH ROTTOM 213 -84/08/2B-KVAMHEY J.
ANSWER 2.07 (3.25)
A, HF- *A" MSL (.35)

LF- ¢cross asround steam(.95)

B. 1. False(.25) Thie valve rprovides for more accurete vescel level
control durindg low rower orse.(.95)

2. False(.25) MSC can redulate between zero and full sreed.(.5)

3. Truel(.75)

REFERENCE
LDOT-0540s Rev 0s pd 35698911

ANSUWER 2.08 (1.00)

1. Normal discharde to *A' feedwater line(.25)

2., Minimum flow diescharse to surrprecsion rool(.25)
3., Test discharse to CST(.295)

4, Test discharde byrasss to surrression rool(.25)

REFERENCE
LOT-0340» REV 0y rg 48TF2

ANSWER 2.09 (2.,50)

A. Followinsg the SRV's first scltustions the steem in ite discharde

FAGE 21

(1.0)

(.75)

$+728)

(1.0)

line(.5) would condense causing 2 vecuumw in the linel(.3) This would

resull in suprprescion rocl water being drawn ur into the line(,5)

which would ceuse overrressurization of the line on the next
actuation(.5) (Also sccerlable) Weler hemmer end excessive dget
forces on the diffuser.,

B. Increases

REFERENCE
LOT-0330s REV 0» rg 4

(2.0)

(.5)



3.--INSIBUMENIS eND_CONIEOLS

ANSWERS -- FEACH EBOTTOM 283 -84/08/28-KVAMHE »

ANSWER 3.01 {2.00)

1., Low water level

2, High discharde temrerature on non-reden HTX
3, SLC initiation

4, RWCU suction line hisgh flow

REFERENCE
LOT-0110» REV 0s rg 6

ANSWER 3.02 (3.00)
A, Increase(.5S) Master limitersy low sreed limitil.0)
B. The setrcint must be menuslly runback on each rumr (
transferred to MANUAL) #rior to resetting the runbec

Dtherwise the recirc rpumrs will rame ur to Lthe Frevi
setting causing 8 rossibtile scram(.795)

REFERENCE
LOT-0040» Rev 0

ANSWER 3.03 (2.50)

FAGE 22

Jo

(.95 each)

1f M/A
k{+735)
ous

(2.0)

(1.5)

(1.5)

1, -130* vessel waler level(.,25) Indicetles severe core degradelion(.25)

2, 42 peisg /W press(.25) Foecitive indicelion of & rurt

3, +6* vessel level rermissive(.25) Verifies trirle low
anolher instrument(.25)

4, Th of 105 seconds Limed ocut(.25) Allows HFCI time to

5, One RHR @ S0 psig or two Core Srrey € 185 rsig(,.20)
rressure sustem are aveilible prior Lo blowdown(.295)

REFERENCE
LOT-0330y REV 0O» pg S

uref.25)

level from

recover(.,25)

Enicures low



3. _INSIEUMENIS_ONU_CONIBOLS

ANSWERS ~-- FEACH ROTTOM 283 ~B4/0B/28-KVAMKEs J.

ANSWER 3.04 (3.00)

Turbine Control Valve fest glosure ie deltermined by pressure
: ' ﬁuh‘ég
switchee which monitoritEmerse

ney Trie Susply EETS) rrcssure.('-s)

o150

There 2re four pressure switchess one for z2ech RFS subchennels

COAp un )
REFERENCE UNBALAME RELAY (LoT REQURED )

LOT-0300s REV 0» rg 11

ANSWER 3.05 (4.00)

FACE 23

(3.0

(1.0)

. ‘ ' ‘ . A o7 RCT
b R A R affo il o WD e M AT T, i)

E. A recirc rumr rvunbesck to 60% is initiated and an EMC runtack
initialed. sFrn & /%/5¢<.o~b T fotoh Fw Elow <aS%Y

C:. A recirc rpume runback to 30%Z is initizsted.

D. Recirc pume runback to 60% esnd EHC runback initiested until
feedwater flow <2%%.

Ss %
REFERENCE
LOT-0550y Rev Oy rg 11

(1.0)

(1.0}

(1.0)



. 3.__INSIEUMENIS_&ND_CONIEOLS

ANSWERS -- FEACH ROTTOM 283

ANSWER 3.06 (2.50)

1, Feedwater Control Rende!
0" to 40°
reference to instrument
calibrated hot

2., Active Core Range:
-32%5* to O°
reference to instrument
celibrated hot

3, Refuel Ranse!
=-23* to 4379°

reference to instrument
calibreted cold

4, Shuldown Ransge!
~-178* to -78°
reference to instrument
calibrated cold

5. Yarway Ransge!
-1465° to +50°
reference Lo instrument
calibrated hot

REFERENCE
LOT-0050s REV Oy pg 5-7

ANSWER 3.07 (3.00)

A, At low rower levelsy the sidnel rroduced by decey
damma overshadows Lhe si1gnasl rroduced bv

B, 0,660 + 54 where W=% recirc loor flow

0.,66(50) + 5S4 = 33 + T4 =

Cs 1. High voltade low(.25)

switch not in orerete(.25) 4,<14

REFERENCE
LOT-0270s REV 0y »#¢ 5 8§ LOT-0240

ero

L

Zero

Z€ero

Zero

Zero

8Y%

-B4/08/2B-KVAMNKE »

538*%)

(1)
(,2)
(.1)
(.1)

neutrons

2+ Module unrludded(,23)
oreratle

beckground
end fission

3,8¢lector
LFRHM inrutse(.295)

24

(.5)

(.5)

(.5)

(.5)

(1.0)

(1.0)

(1.0)



 3.__INSIEBUNMENIS_A&ND_CONIEOLS FAGE 25

ANSWERS -- FEACH BOTTOHM 283 -84/08/28-KVAHMHE,» J.

ANSWER 3.08 (2.00)

The withdrawasl rortion of 8 normel notch out secuence taskes about

1.5

seconds,. The 2 second timer monitors thie intervael(.D). If

the wilhdrewal sisnesl is sent to directionel control vlasves

for > 2 secondsy the timer times oul, It will denerate a2 select

block which deselects the rod(1.0) This rrevents & foulty wmaster

timer from causing an uncontrolled withdrawal signel(.35) (2.0)

REFERENCE
LOT-0080s REV 0y »s 5913

ANSWER 3.09 (3.00)

A

*A' FPressure Redulator:
Steam throttle rpressure=950reisg
Fressure set plus new bias=52045=925
therefore 950-925=2%ae signel out of *A" preccure resguletor(.9)
*R* Pressure Redulator?
Throttle Fressure=%950 Frecsure sel rlus bicei 920410=930
therefore 950-930=20 me signel out of *B® reduletor(.3)
*4° resulastor signal resses 25x3.3=82,5% saidgnel., Control valves
begin to close to B2.5% but 2¢ rress invreesses reoren to 100%
with new throttle rressure. 304925=955rsid and Rx Presc=1020rsid(.5)
(1.5)

In Lhe sreed circuitsy both summers will see & =-4.0 rrm sreed

error since Lhe senerator is in s¥nc. end will follow the grid.

The LVG will pass one of these Lo the CV § IV reguleation blocks.

The IV res. block will see & demand decreese of 12.05% but the

oren bies will hold them ovens The CV reg, block will develore e

-5% demand which sums with the loesd select Lo send & 90X signal

to the pressure load gate, CV's will close to 95%. Since Rx demand

has not chanseds the BFV's will oren to S%Z., This condition will

hold as lons es Lhe freauency holds at 1804.0 rewm. (1.5)

REFERENCE '
LOT-0590 & EHC Logic trensients



4.__PEOCEDUBES_=_NDEMALs OBNDENMOLs EMEBGENCY_ 8ND FAGE 2¢
BEADIOLOGICAL . CONIEDOL

ANSWERS -- PEACH EOTTOM 283 ~84/08/28-KVAMHE,» J.

ANSWER 4,01 (2.,00)

1. It seals in the scram s.gnal by inserting an additionel scram
signal for ten seconds. (1.0’

2. 1t changes the rlant mode such thet if the MEL rrecsure decresses
to GF 1 isclation setrointsy MSIV’s will NOT shut. This 1is
desirable to keer the feedrumrs SJAE» and off-dee therebw
maintaining the condenser s8s & heat sink. (1.0)

REFERENCE
T-100y REV 0y pg 12

ANSWER 4,02 (2.00)
1. Run recirc flow back to reduce Ry pressure < 1040 rsaig, (1.0}

2, Control Rx pressure <1040 peid wilh the buress velvee usinsg
the Jack. (1.0)

REFERENCE
0T-102» REV 0y psg 1

ANSHWER 4,03 (¢ +30)
'C' d (v3)
REFERENCE
ON-100s REV 0y pg 1
ANSWER 4,04 (3.00)
When the control rod swetem is incersble of shutling down
the reesctor eand! (+7%)
.’1. Rx power is increasing as indiceled by NI's ARD sim Tlow. (+75)
2, If five or mure adJdacent CR’s ur thirty or more CR'S can’t
.& be inserted rast rusition 06 AND level cen’'t be meanteined, (+7%5)
3, If five or more addecent CR'e or thirvte or more CR¢ cvan’t

be insertd pesetl rusition 0& AND surrression roul tems
resches 110 F, 0,75
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4.__EROCEDUBES._-_NOEMOL: OBNOEBMOLs EMEECENCY_ AUD FACE 27

EADIOLOGICSL _CONIROL

ANSWERS -- FEACH BOTTOM 233 -B4/08/28~-KVANME,» J.

REFERENCE
S.B.6.B.» REV 79 pg 1

ANEYER 4,095 (2.00)
., 1, Normal rpower availible- 10 secounds (.5)
2, After diesel rpower availible - 9 seconds (.3) (1.0)
B, Manually start the rumr. €+3)
C. < 450 psis v.. ot om w..ﬂn.opuu—-f rated ot 100%% o (.5)
ps 7 W—‘s"."’# /\T_IJ)
REFERENCE

€.,3,4,B.» REV Sy pdg 1»2

ANSUWER 4,06 (3.00)
A. 1. CGenerator loued reduction or burasss velve closure.
2, "Blow Down Relief Valve HI Temr® or *Scfetwy Relief

Valve Oren® z2larm.
3, Relief Valve rosition lidhts.
4, Incressing Toruse tems., Ao AcckieT SRV ReoysT e (+39 eech) (2.0)
0"0N:70¢4Aq 515 o .

B. 1. Place both loors of Torus cooling in service.(.5)
2, If Torus tems reaches 95 F enter T-102.(.5) (1.0)
REFERENCE
0T-114y5¢ 142
ANSUWER 4.07 (2.00)
A. All core flow being Jiverted throush the idle Jet r«um— (bu ng)
the core) . wice ” - Aceey d-scossioN or ANswie ob s1 ,Jl (1.0)
B. Metasl surface temrerstures below weler level will bLe less
then indiceled covlaent temreralure. (1,0)
REFERENCE

GF~12y REV S5y ps 9



5

4. _FPEOCEDUBES.=_NOEMOLa ABNDEMAL. EMEEGENCY.6HD
EeDIOLOGICAL CONIROL

ANSWERS -- FEACH ROTTOM 233 ~B4/0B/28-KVAMME» J.

ANSWER 4,08 (2.00?

Ensures sufficient shaeft driven lube o0il rumy Frecsure and
'10“0

Ensures high enoush stesmins rele Lo svoad exhaust line check

vaelve *chetter® and rossibly subsecuent demesu.

REFERENCE
LOT-1560» REV., Oy rsg 14

ANSWER 4,09 (3.00)

1. RFV level below -48B' or unknown.

2, Drywell pressure is above 2 rsig,

3, A Grour 1 1solation occurs.

4, Scram condition with rower sbove 3% or unknown.

(.79 each)

REFERENCE
LOT=-1540s REV 0y pg 7+ & T-101

ANSWER 4,10 2.50)

A, 1., Brour 11a isolastion (OR MO-12-15y MO-12-18» and MO-12-48

close).
2. RWCU pumese tLris.
3, RWCU demin hold rumps start. (3 at .5 eech)

B, Within 10 minutes.
C, To minimze Lhe reactor transient,

REFERENCE
ON-113y REV Os #s 1 & ON-113 BASES, rs 1




4.. FEBOCEDUBES = _NOBYOAL: OBNOEMOLs EMEECENCY_aND FAGE 29
E4DIOLOGICAL _CONIBOL

ANSWERS -~ FEACH ROTTOM 2383 ~B4/0B/28~KVAMME,» J.
ANSWER 4,11 (3.00)
A, The Tirel rodis) (1.0)
B, To establish & constant flow in and outl of the reuector vessel
(DR & constlanl feed flow demaend)(.66) to minimizce temrereture
fluxuations on the feedwater nouzzles(.67)y thus wminimizing
the probability of thermel stess cracking(.67). (2.0)

REFERENCE
GF-2y REV 35y g 1216
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"Sa. IPEOEY. UE_NUCLEAE EDWEE_ELANI_OFEESIIONs ELUIDS:_ OND
JHEEMODYNOMICS

QUESTION £.01 (1.50)
Redarding the core Lthermal limits:

a. The srocess compuler outruts CHFLPDy is used to monitor

WHICH core thermal limit? (+79)
b. WHICH core thermal limit ensures reck cledding temvereture
will not exceed 2200 desdrees F following & LUCAT (.75)
QUESTION S.02 (3.00)

Briefly EXPLAIN WHAT herrens to the mednitude of the modervator
temrersture coefficient of reectivity (MORE OR LESS NEGATIVE) and
WHY consaidering the following chendes!

a8, An incresse in moderstor temrersture. (1.5)
b, A decrease in control rod density, (1.%5)
QUESTION 5.03 (3.00)

Concerning heat transfer in the resctor!

8., Briefly EXPLAIN WHY nucleste boiling improves the heat
transfer chaeracteristics uf the core over simrly forced
convection? (1.8)

b, Considering the heat trensfer mechenism following fuel
dryout after ¢ larse Lreak LOCA from @ hisgh reectory rowery
WHY ere the centrael fuel rvods in & fuel bundle more livelyw
to exceed the 2200 dedree F limitle for reek cled temrerature
than the edse or corner rods which have hidgher local
rpeaking factors? (1.2)



.

"Su..IHEORY_ OE. . NUCLEQE EOWEE_ELONI_OFERGIIONs ELUIDSa.OKD FAGE 3
IHERMODYNGMICS

QUESTION 5.04 (3.00)

Following an aute initietion of RCIC at & reactor pressure of BOO rsidy
reactor rressure decreasec to 400 rsisg, HOW ARE THE FOLLOWING FARAMETERS
AFFECTED (INCREASES» DECREASES» REMAINS CONSTANT) by the chende in resctor
pressure? BRRIEFLY EXFLAIN YOUR CHOICE. ASSUME the RCIC cvectem is orera-
tindg @s desidned.

@, RCIC flow to the reector. (1.0)

bs RCIC pure discherde heesd (cssuming NFSH remeine constant). (1.0)

¢+ RCIC turbine RFM (1.0)
QUESTION 9S.0% (3.50)

Resarding the xenon Ltreansient followind ¢ sidgnafaicent DECREASE in
reactor power from high power oreration!

@+, PBrieflysy EXFLAIN WHY the xenon concentretion will reak
following the menuever., (1.0)

b, HOW will rerirheral control rod worth be effected (INCREASE
DECREASEs REMAIN THE SAME) during the xenon peekT BRIEFLY
EXFLAIN wour enswer. (1.5}

c. 1f the decresse in reector power wes from 100X to S0%»
would Lhe new (50% rower) eauilibrium xenon reectivity
be MORE THANs LESS THAN or EQUAL TO one helf the 100%
eauilibrium value? BRIEFLY EXFLAIN YOUK ANSUWER, (1.0)



'Sa.-IHEDEY . DE_NUCLEAE _EOWEE _ELANI_OFEEAIION: ELUIDSa_OND
- JHEEEODYNGMICS

QUESTION S.06 (3.00)
The reaclor is orereting 8t 70X power with 81l sustoems functiovning
normally when Recirc Flow Controller *A" feils HIGH. Using ettached
Fisure 2y IDENTIFY the CAUSE of the recorder indicetion changes at
EACH of the NUMBERED FOINTS described below.
NOTES! © Time intervals on the grarh gre in 1 minute
increments
o The transient bedins 1 minuter 10 seconds
from the bedinning of each graeh.
decresse in reactor weter level.
increase in resclor rower.
decresse in core Tlow.
increase in resclor pressure.

sicrease in totel feedweter flow.

slight incresse in totasl steam flow.

QUESTION ©S.07 (3.00)

Attached Fidgure 3 shows selected rplant peremeter resronces for a
TURBINE TRIP transient initiated frum reted conditions with NU OFERATOR
ACTION.,

NOTES! (1) Time intervels on drverhs @re 1 minute each.
(2) Use of dgrerhe not directly referred to in
auestion MAY be rewvulired to corvrectly answer
2all rarts.,
(3) Malfunction(s) other then the initieting one
MaY be involved.
|
\
|
\

ANSWER the following!

@, Why doues core flow decreese [Foint 13 end why doesn’t i1t
decresse Lo zero [Foint 217 (1.0)

b, Why does reactor rressure i1ncregse [Foint 21 end remain
hish [Foint 427 (1.0)

ce Why doues resctor level decreasse initielly [Foint 51 and
what is ceusing Lhe resks 1n level leter [Foint 617 (1.0)



"Sa._ 1HEOEY._OE_NUCLEGE_EOWEB_ELANI_OFEEAIION: ELUIDS:_OND
- THEEMODYNOMICS

QUESTION 5.08B (2.75)

Consider the attached rrocess cumruter F-1 printouty Figure By
part of an ACTUAL P-1.

8. IS the outrut signasl from AFRM 1 MORE or LESS conservative

than Lthe outrutl signal from AFRM 37

b. If 2l]l the fuel hes & desidgn LHGR limit of 13.4 KW/ft.»
WHAT is Lhe HIGHEST asctuel LHGR 1in the core?

Cs IS the @xi8l rower distribution bottom or tor core recked?

QUESTION ©5.0°9 (2.295)

The following stelementls sre concerned with subcraticel multirlica-

FAGE S

(.75)

(1.25)

(.75)

tion. CHOOSE ONE of the caritelized words to meke evech stetement true.

a8, As K-effeclive srrroeches unitys & (LARGER/SHMALLER) chensge

in neutron level occurs for e diven chenge in K-eff.,

(+75)

be As K=-eff arrroasches unitys ¢ (SHORTER/LOKGER) reriod of time

is reauirrd to resch the ewuilibirium neutron level for
chaende in K-eff.

e given

(.75)

Co As k-eff aprroaches unitys the count rate doubling techniaue

becomes (MORE/LESS) &sccurete.

(.75)
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t

QUESTION

6.01 (3.00)

When orerating Lthe Residusl Heast Removel (RHR) svstew in SHUTDOWN
COOLING MODE:

QUESTION

WHY is it necessary to heve the reﬂiac rume an the return
loor shutdown with itlse discherse v '
shut?

WHY must rower be secured to the minimum flow valve?

FAGE é

3

HOW will the sustem be effected if resctor rressure exceeds

75 reig?

6.02 (3.50)

With the slant orerating at 100% rower (Unit 2)» recire in Mester

Manual»
S pesis

an orerator inedvertently DECREASES the "FPressure Set' by
WHAT will be the INITIAL recronse end FIRAL stetue of the

following raramelers due to this sction? BEriefly EXFPLAIN, Assume
NO urerator sction. See stteched Fidgure 0090-é6» EHC Logic Disdram.
ANSWER on the attached hendout rade.

a8
b

Coe

QUESTION

TCV position
BFV position
Fower

Fressure

6.03 (2.50)

Concerning the Control Rod Drive (CRIDD Hedraulic Sustem:

Uron comeletion of & resctor screm with all CRDs fully
inserteds WHAT are the TWO (2) sources of waler contin-
uing Lo fill the scram discherde volume until the screm
is reset?

Briefly EXFLAIN WHY pressure ewuslizer velves were 1n-
stelled between Lhe couling weter line end the exheust
waler header.

(1.0)

(1.0)

(1.0)

(1.0)
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QUESTION

6.04 (3.00)

With resard to the Reasctor Recirculaetion Flow Control Sustem:

b

QUESTION

WHAT &re

hish trir setroint (3 x

ditionse?

QUESTION

WHAT rlant conditions will cause 8 60 X recirce pume
runbeck? (Setroints rewuired)

With the eplant orerating at 23% rower and minimum flows an
orerator inasdvertently shifts the M/A transfer stetion for

recirc rume "A° from *Menuel® to *Auto.® Acsuming NO

further orerator actions
to the sreed of "A* recirc rpumr. Continue wour discussion

briefly EXPLAIN WHAT will haerren

to Lthe final steady state sreed.

6.05 (3.00)

S§I1X (&) different sutometic ections which should occur af
Main Steam Line Radiation Monitore *C* and *D° exceed their high-

normal FFPER) while orerating gt reted con-

Srecify individuel comronent aclions.

6.06 (3.00)

Concerning the Standby Liauid Control Svustem!

WHY is it necessary for
Jecting Lhe contents of
of 129 minutes?

the sustem to be cerable of in-
the SLC tenk in ¢ HAXIHKHUM time

WHY is the SLC sume suction riring heet Lreced?

WHAT are THREE (3) uses of the SLC indectlion srergers
OTHER THAN roison indection?

FAGE 7

(2.0)

(1.0)

(3.0)

(1.0)

(1.0)

(1.0)
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QUESTION 6.07 (3.00)

With Unit 2 oreratlindg st S0X rower in 3-element controls HOW will

the Feedwater Control Sustem (FWCS) resrond to each of the following
instrument failures? Your answer should include how the instrument
will fail (hish or low)y» the FUWCS recsronse end effect on ectuel water
levely as well s asny sutometic ections ee & recult of the chande

in actusl vessel level.

8+ A steam flow deteclorvr’'s censory diarhregm rurtures. (1.0)

b. The level channel selected for inrput to the FENCS loses
instrument rower., (2

QUESTION 6.08 (4,00)

For easch of Lhe HFCI (High Fressure Coolant Indection) Sustem comronent
failures listed belowr STATE WHETHER OR NOT HFCI WILL AUTO INJECT into
the resctor vessels IF IT WILL NOT INJECT WHY» ARD IF IT WILL INJECT,
provide ONE FOTENTIAL AUVERSE EFFECT OR CONSEQUEKCE of scustiem oreration
with Lthe failed comrponent.

Assume NO OFERATOR ACTION» end the comronent is in the feiled condition
at the tLime HFCI receives the suto initisting sidnal.,

«0)

@+ The GLAND SEAL EXHAUSTER feils to orerate. (1.0)

b, The turbine AUXILIARY LUBE OIL FUMF feile to orerete. (1.0)

cs The MINIMUM FLOW VALVE feils to suto ovren (STAYS SHUT) when

sustem conditions rewuire 1t to ve oren. {(1.0)

d. The HPCI FPUMF DISCHARGE FLOW ELEMERT outrut sidgnel to the HFCI

flow controller 1s feiled 8t 1te meximum cutrut., (1.0)
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QUESTION 7.901 (3.00)
According Lo GP-2» *Normal Flent Startus®?

a. During Lthe arrroech to criticals WHICH rvod(s) in & new Rod
Grour is(ere) likelw to exhibit high noteh worth? (1.0)

b. Durinsg hestur tu rated temperaslure end preccure ofter
raising the EHC rressure setroint to 600 rsigy EXFLAIN WHY
one turbine byrass valve it orened 10 to 20% (wath the
byrase valve Jack)? (2.0}

QUESTION 7.02 (2.00)

With the resclor shuldown end cooled down Lo lese then 212 dedrees Fo
according to GF-12y *Core Cooling Frocedure®?

a8, 1f only one loor of Shutdown Cooling 1e OR with RO recirce
flow throush the other loors resctor level must be wain-
tained hish enough to rrevent WHAT from occurringT (1.0)

b, HOW would coolant temrerature stretificetion be indicated
by rescltor vessel metal surfece temreratures? (1.0)

QUESTION 7.03 (3.00)

When starting & recirc rumr a8t rower (Lhe other recirve rume
orerating) in sccordance with Start-Ur of @ Recirculetion Fumes
procedure S.2.,3.1.41

a. WHAT ARE THE EBASIS for the twu (2) coovlent temrerature
conditions that must be met prior Lo sterting & Fums T (2.0)

b. WHY must tine sreed of Lhe orerating loor be less then or
eauel to 40%L7 (1.0)

QUESTION 7.04 (2.00)

If en unexrecled or unexrleined incresse in drywell rrecsure occuress
WHAT TWO (2) iemediatle orervetor ections should be rerformed rer
0T-101, *Migh Drewell Fressure Frocedurer® gssuming rreccure did NOT
reach the scram setroint?
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QUESTION 7.05 (2.50)
Redarding ON-113, *Louss of REBCCW':

a. WHAT THREE (3) automatic ections should be verified af the
nen-resen heal exchanser outlet temrevature reeches 200
degrees F7? t1:.9)

b, When shultinsg down the recive rumesy WHY arve thew first
runback to minimum sreedy then trirred 10 seconde ararvt? (1.0)

QUESTION 7.06 (3.00)

Briefly discuss WHY each of the overall rlant preceuvtions below for
the Transient Resronse Imrlementation Flan (TRIF) rrocedures are
necessary.

8 o NOT derressurize the reasctor below 100 psiy unlecse motor
driven rumrs are ready to indect. (1:5)

b, Do NOT initiste drywell srravs unless torus weter level is
below 1B.S feet. (1.5)

QUESTION 7.07 (3.00)

WHAT are Lthe FOUR (4) entry conditions for the *Keector Fressure
Vessel (RFPV) Countrols® TRIF procedure» T-1017

QUESTION 7.08 (2.00)

WHAT are TWO (2) reasons for reauiring by procedure thet HFCI and
RCIC NOT be orerated at less then 2200 RFM7?

QUESTION 7.0% (3.00)

WHAT are Lhe entry conditions for @ ‘*Loss of Stetory Couling: Fer

OT-1137
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QUESTION 7.10 (1.50)

MATCH the followins whole body Emersency Exposure Limits with the
arprorristle emersency function as r»rovided in the rlunt Emerdency
Procedures.

EXFOSURE LIMIT EMERCENCY FURCTION

8. 5 REM 1. Oreretion of eauirment to mitidate
an vmersency. |

bs 295 RENM 2, Life saeving and rveduction of indury.,

ce 75 REM 3. Frotection of heelth end sefety of
the rublic.
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QUESTION 8.0 (2.50)

Reserding the Technicel Srecificetions for Core Altervations!
@, HOW MANY SRM’'s muetl bLe ovrersble?
b, WHERE must the OFPERABLE SKkel detectors be loceled?

c. WHAT conditions must be satisfied Lefoure an SKM is con-
sidered OFPERAEBLET LIST TWO (2).

QUESTION 8.02 (3.00)

Assume that Unit 2 is el errruximately BOX rower end thel @ll conditions
are normal when wou relieve the shift ot midrnight, Letler an the shaft
WIDE RANGE DRYWELL PRESSURE RECORDER FR-4BO0S (0-70 reig) feils low. In

sccordance with Lthe Technical Srecificetionss WHAT ACTIORS MUST YOU TAKE

IN THIS SITUATION? (3.0)
T II 3 I I T e R R A R R R R R R R A L
% NOTE: USE THE ATTACHMED SECTIONS OF THE TECHNICAL SFECIFICATIONS TO ¥
- TO ANSWER THIS QUESTION., FULLY REFERENCE ALL AFFLICAFKLE SEC- *
X TIONS OF THE T.S5. THAT YOU USE TO DEVELOF YOUKR ANSWER. -
Il Il I It e R R R R R R R R A R R A R R R AR R R 2 0

QUESTION 8,03 (3.00)
In reference to the rrocedure four Contrel of lgnition Sources!
. WHEN is & Tech Srec fire wetch revuared?

b, MHOW are the duties of & Tech Srec five wetch dufferent from
thuse of & Dedicetled fire wetchT?

GUESTION B.04 (1.50)

WHAT is Lhe sisnificence of the WHITE» YELLOW» end GREEN color coding
on ALARM CARDS? (1.5
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QUESTION B8.0S (2.00)
@+, WHAT &sre Lhe THREE (3) rarameters wou ucse Lo determine whether
@ Jet pume i1s OFERAERLE? (1.0)
bs WHY must Lhe plant be in COLD SHUTDOWN within 24 hours if one
or more Jet =umpe is INOFERARLE? (1.0)
QUESTION B8.06 (1.50)

WHY is Lhe reasctor sressure vesselr rether than the recirve rirings the
most limiting comronent of the reasctor covlent system when concidering
the high rressure safely limit? (1.5)

QUESTION 8.07 (3.50)

Unit 2 is et 65X rower and 2ll conditions are normel with the following

excertion! One Diesel Cenerator is INOF due to waeter beindg found in the
fuel during the monthly fuel check.

Subseauentlyy during the Core Srraey Orerasbrility checks the A’ Core Serrav

Fumr would not start.

In accordance wilh the Technical Srecificastionss WHAT “CTIONS MUST YOU

TAKE IN THIS SITUATION? (3.5)

EEERERRRRRER AR R RN R AR R R RN R RN AR R KRR R R KRR RN AN AR RN X

* Nole! USE THE ATTACHED SECTIONS OF THE TECHNICA! SPECIFICATIONS 10 %

X ANSWER THIS QUESTION. FULLY REFERENCE ALL AFFLICAELE SECTIONS OF ¥

X THE 7.8, THAT YOU USE TO DEVELOF YOUR AKRSWER. ¥

3 R R R e R R R A R R S R SRR S

L. ZSTION 8.08B (2.50)
For the surrression chamber weter temreretures licted belowr WHAT
ACTION(S) in(asre) reauired by Lhe Unit 273 Technicel Srecifications
with the unit MODE SWITCH inn RUN. (2:5)
8. 97 desgrees F.

[ < 106 desrees F. during HFCI testing

Co 121 desrees F. following & scram with the MS1IV’S SHUT
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QUESTION B8.0°9 (2.00)

With Unit 3 &t 100% powery an inconsistency in the temrerasture indice-
tions for the main steam line tunnel exhaesust ductl 1¢ observed by the

8TA., Investisgaticih reveels that temrerature elementsy TE-D931A end TE-
S931E are rulled out of the exhausti duct. In eccordence with the Tech-
nical Srecificationsy WHAT ACTIONS MUST YOU TAKE IN THIS SITUATIONT (2.0)
EERARR R R R AR R AR A AR R R R AR A KRR KRR RN RN RN N AN RN RN RN RN N RN RN
X NOTE: USE THE ATTACHED SECTIONS OF THE TECHNICAL SFECIFICATIONRS TO 3
X ANSWER THIS QUESTION. FULLY REFERENCE ALL AFFLICAELE SECTIONS OF *
X THE T7.8. THAT YOU USE 70 DEVELOF YOUR ARSWER. ¥
EERERRR AR R R R RN RN R R R RN R R R R R RN A RN KR VKRR RN N P ARV AR RN X N

QUESTION 8.10 (3.50)

Frerarations are urderway for e recclor startur on Unit 2 when the
*125 VDC BRATTERY CHARGER FAILURE® 2lerms., Uron anvestaigetions 1t

found that the 2RCA 125VIC Bettery Charder outrut as 90VIDC,

In accordance wilh the Technical Srecificalionsy WHAT ACTIONS MUST BRE

TAKEN DUE TO THIS INSTRUMENT FAILURE? (3.5)
T332 223133 3331 23S T3NS R SRR R Y]
* Note!: USE THE ATTACHEDN SECTIUNS OF THE TECHNICAL SFECIFICATIONS TO ¥
X ANSWER THIS QUESTION. FULLY REFERENCE ALL AFFLICAELE SECTIOUNS OF L 3
X THE T.S8. THAT YOU USE TO DREVELOF YOUR ANSWER. ¥

S I23 1 33323 I T I I I I NN R R e R R R R R R R R R R R R R R R R ]

1%



e B -

. - -
- ST bee w04 e e EA L AL L TR L

- e

- Time*

FIGURE 2 for Question 5.06

o

1

4 - - Kl S . O » - - ;VJJ 1"! * ".I - -
.. . y— - J,,J_. —.,1_1. _,__— _ QJJ
4Y1 =t
B ﬁ.‘ﬁ.TIl[I
N
H
| i
Yonss Vamea 604V be T we s aviis wiss s ..nod...ﬂh b
- - - . J - - A..v Lol = 1—- d '11—.‘] lho 3) jJJ]J Jg]# -
(inll . . {
@ "
g

g TR W
ane L Y]

-——Time*

*Fach time increment is one (1) minute



Figure 3 for Question 5.07
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Figure 4 for Question 5.08
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ANSWER SHEET for Question 6.02

INITIAL RESPONSE:

a. TCV position (in % steam flow demand)
b. BPV 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. BPV position (in % steam flow demand)
c. Power

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

Reason:




EQUATION SHEET

f = ma ves/t
2

w = mg s = Vot + 1/2 at
£ = mc?
KE = 1/2 mv a s (Vg = V )/t
PE = mgh
Vf = Vo + at w =38/t
W=y aP ¥ A = n 02
& = 931 am m . VavAO
6 = &Cpat
é = JAaT
Pwr = dfah

0 /7T
Pepe
SUR = 26.06/T
SUR = 26p/t* + (8 = 0)T

v 4 4 -

(e#/e) + [(8 = ¥/ %0]
/(s - 8)
(8 = 2)/(%s)

(Kapgm1)/Kage = Kope/Kops
[law/(T Keff)] » Ci;ff/(l +13T)]

(zov)/(3 x 10'0)
aN

Water Parameters

1 gal. = 8.345 lom.
1 gal. = 3.78 liters

1 fto

= 7.48 gal.

Density = 62.4 1:3/&3
Density = 1 gm/c

Heat of vaporization = 370 Btu/lom
Heat of fusion = 144 B8tu/lbm
] Atm = 14,7 psi = 25.9 in. Hg.

8 i ¥ HZO = 0.4335 16f/in.

Cycle efficiency = (Net work
out)/(Energy in)

A= AN t

-A
A=Ae
A= mZ/tV2 B 0.693/t1/2
t]/zeff = [(ty,5)(t)]
((ty,0) * (2,)]

-Ix
[ = Ioe

[ = Ioe'“x
I s I ]O-X/WL
Q

VL = 1.3/u
HVL = -0.693/u

SGR = /(1 = Kypg)
Ry = S/(1 = Kopgy)

CRY(T = Kgggy) = CRHUT = Koggr)

M=1/(1 - Keff) = CR1/CRQ
M= (1 - Koppe)/(1 -
SOM = (1 - Kepe)Kepr
t* = 10 seconds

T = 0.) seconds™

Refs1)

1,y ® 1.4
x141 2 -zxzd g

14 2%
R/hr = (0.5 CE)/d%(meters)
/hr = 6 CE/d° (feet)

Miscellaneous Conversions

1 curie = 3.7 x 10'0gps
1 kg = 2.21 lom

1 np = 2.54 x 10° Btu/nr
1 mw = 3.41 x 105 3tu/hr
lin = 2.54 cm

°f = 9/5°C + 32

°C = 5/9 (°F-32)

1 BTU = 778 ft-1bf
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- JHEEMODYNAMICS
ANSWERS -- PEACH BOTTOM 213 -84/08/28-HILLy I

ANSWER .01 (1.50)
@+ LHOR. (.75)
b. AFLHGR or MAFLHGR (.79)

REFERENCE
PRAFPS L/F Vol. é» Lot 1400y »d, 10

1410y r&g. 2 EIH-378

ANSWER S.02 (3.00)

F- More negalive [0.5]., Because each dedree increese 1in moderator
temrerature resulls in & lardger moderator densiiy decrease
£1.01. (1.5

b, Less nesative [0.5). Beceuse as control rod density decresses:
neutronse leaking from the volume nesr the fuel rode heve less
of 2 chance for non-fission absorrtion [1.0] (end & dreater

chance to cause fission)d. (1.5)
REFERENCE
PRAFS L/F Vol. é» Lol 1450, rd. 4 EDH-379
ANSWER 5.03 (3.00)

@, The formation of bubbles serves tou editale and bresk-ur [0.61]
the relatively stasnant fluid boundary file [0.61]. As nucleate

boiling rrosressesy relatively colder weter rerlecec the dars

on the clad surface lefi by the bubbles &s thewy detech end move

into the coolant stream [0.613. (1.8)
b, The edsge and corner rods cen dissirate hesl by redistion sway

from Lthe bundle [0.6) while the central rods rediate much of

their hest to other centrel rods [0.61]. (1.2)
REFERENCE

PRAFPS L/F Vol. é» Lot 1340y re. 1-6 ENH-380
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IHEENODYNGMICS
ANSWERS -- FEACH BROTTOM 233 -84/08/28-H1LLy D.
ANSWER S.04 (3.00)

8. Remains constant [.25]. Flow is controlled by the RCIC flow con-
A troller which will sttemrt to meintein 8 constent outrut flow re-
gardless of reactlor rressure [.751], (1.0)

b. Decreases [.25], The flow controller functions to meintein ¢ con-
stant flows Lhus pump discharde rressure is decressed elong with the
decreasing reaclor epressure to meintasin constent flow. OR Since
the flow controller maintains flow to the resctory es reector Frecsure
decreasesy Lhe rums discharde heed must decrezgse to meintean e con-

stant flow (constaent NFSH) [.751]. (1.0)
c., Decresses [.251., Since rumr discherde head is decreegcing to mein-

tain & constant flowy turbine RFM must also decreasce [.75], (1.0)
REFERENCE

PBAFS L/F Vol. 2y Lot 0380

ANSWER 5.05 (3.50)
2. The decrezse in the burnout term [0.5] with the rproduction of
Xenon from lodine slill &t the higher rower rate dominetes [0.5]
causing the xenon concentration to increesse. (1.0)

b, FPerirhersl rod worth will increase [0.5] becasuse the hidhest
venon concentretion will be in the center of the core
where the hishest flux existed rreviously [0.,5]. Thie will
surrrese Lhe flux in the center of the core and increase
the flux in the asres of the rerirheral rodss thereby
increaesing their worth [0.53. (1.5)

c. More than one half the velue st 100X rower, The rewmoval of
wenon is directly rrorortional to the xenon concentration but
it 2lso derpends on flux (rower). Therefore the removel rate

would become less significant, (1.0)

REFERENCE
FRBAFS L/F Vol., é» Lot 1510y rd. 657 EDIH-384



 S.__IHEOEY_OF _NUCLEAE_EOWEE_ELONI_OFEEGIION: ELUIDS:_OUD FAGE 17

. IJEEMODYNAMICS
ANSWERS -- FEACH EOTTOM 283 -84/08/28-HI1LLy D.
ANSWER S5.06 (3.00)

(1) Due to void collarse caused by the high AFRM screm ¢ in-
creegsed recirc suction flow from the annulus.

(2) Due Lo the increase in rvecirce flow.

(3) Due Lo the unaffected recirc rpumr runback to min, when feedflow
decreases to <20%.

(4) Due tou increasing reacltor rower.,
(S) Due to FWCS resronse to decreesindg reector weter level.

(6) Due to TCVs orenind to control reactor rressure.

REFERENCE
BWR-4 Transients BXY-4

ANSWER 5.07 (3.00)

3. RFT on turbine tris [0.53. Naturel circuletion from decaw
heat [0.513.,

b. Turbine BPV‘e fail closed [0,5]3, SRV’s control rrescure at
higher value [0.53].

Co» Void collarse due to pressure increasse and the scram [0.51.
Level swell from SRV’s lifting [0.53.

(@. No RPT "fo'P) - Auept toip b orenrc pumps

REFERENCE

BWR~-4 Transients DXY-4

ANSWER 5.08 (2.7%5)
8, Less
b, Maximum LHGR = 0,846 » 13.4 kw/fi = 11.34 KW/t
c. Tor

REFERENCE
PRAFS L/F Voul. és Lot 1400y »s&, 5-10

(0.%9)

(0.5)

(0.%5)

(0.5)

(0.5)

(0.5)

EPK-385

(1.0)

(1.0)

(1.0)

EIIH-3Bé

(.75)

(1.25)

(+75)

EDH-387



'S.__IHEDBY_DE_NUCLESE_EODWEE_ELANI_OEEEGIION:-ELUIDSs._a8KD FAGE 18
. JHEBEMODYNGMICS

ANSWERS ~-- FEACH BOTTOM 283 -B4/08/728-HILL, DI,
ANSUWER .09 (2:.23)
L
E Larser {.75)
bs Longer (.75)
cs More (.75)
REFERENCE

FPRAFS Reactor Theorss Vel., é» Lot 1430 EIH-388



.

6;--ELONI-S!SIEBS-DESIGN;-CONIROL;-GHD-IHSISUEENIOIIOH FAGE 19

ANSWERS -- FEACH ERCTTOM 283 -B4/08/28-H1LL,y L.

ANSNER 6.01 (3.00) ‘
a. To sreveni recirc rume bearinsg damade due to reverse flow, (1.0)
b. To srevent draining the resclor vessel to the Ltorue., (1.0)
Co Inboerd and outboard suction velves shuts RHR rumrs tLraie. (1.0)
REFERENCE
PRAFS Lot Lesson Flan 0370y rs., 16917 EDIH-356

ANSWER 6.02 (3.50)

INITIAL RESFONSE:

a. TCVs - Remzin at 100X oren (or oren to 100%) [.351.

b. BFVs - Oren 16.5% [.351.

¢, Fower - Decreases [.351].

d. Fressure - Decreases [.35].

REASON: Abtove caused by FCU celling for *115% steem flow
((950-915) x 3.3) [.351].

( Lcd Lt 3eh @ 1O5% = mcF sed ot tio%)

FINAL STATUS:

a., 7TCVs - At 100%Z rosition (ovr initial) [.351].

b. BF‘VS - Shut [03530

c., FPower - Slishtly lower [,35].

d., Pressure - Slightle lower £.351.

REASON: Above caused by the decresse in pressure end fower
causing BRPVs to shut -- FCU cwcling te new ecuilibirium
state ((945-915) x 3.3) [.351.

REFERENCE
EIH-359

PRAFS Lot Lesson Flan 05%90» rd. 6-17




ba- . PLONT _SYSIEMS _DESICGN: CONIBOLs OND_INSIBUMENIOIION FAGE 20

ANSWERS -~ FEACH EBOTTOM 233 -B4/08/28-H1LLy DI,

ANSWER 6.03 (2,50)

3. Resctor water leaking rpasl the CRD seals [0.05] end charding
water from the CRIDH Swyetem [0.51. (1,0)

[ To rerressurize the exhaust heeder followindg ¢ screml0.5] and
prevent excessively high ord orereting drf0.,52 during subseauent

oreration of a8 selected rodl0.51 (1.5)
REFERENCE
PRAFS Lol Lesson Flan 0070y pd. 13916917 EDNH-360
ANSWER 6.04 (3.00)

8., 1. Reactor water level <17°'[0.5] AND
2, An individual RFF flow <20%[0.5] OR
3, Total feed flow >%0XZL[0.S] AND
4, Any condensate rume not runningl0.5] (2.0)

b, Pump sreed will increase to S50%Z at «hich time the Kester

Controller low sreed limiter will be limiting. (1.0)
REFERENCE
PERAFS Lot Lesson flan 0040, re<. 9510 EDH-361
ANSWER 6.05 (3.00)

1. Reactor Scram
2. MSIV closure
3, Recirc sameple line isoletes (close)
4, Mairn Steam sameple line isvlates (close)
S. RHR samrle line isolates (close)
&, Main Steasm line drains igolate (close)
(&6 reaquired @ 0.5 eesch? (2.0)

7 ﬂk-l\bﬂ-u-\ Vol s Pum? "f-?

REFERENCE
FRAFS Lot Lesson Flan 0180, TF 43 EIH-362



b4 _ELONT_SYSIEMS_DESIGNa_ CONIBOLs 6ND_INSIRUMERIEIION FAGE 21

ANSUERS -- PEACH ROTTOM 233 -B4/08/28-HILL» D.

ANSWER 6.06 (3.00)

a. FPoison inJection must be fast enousgh to overcome resclivite
due tou cooldown. (1.0)

b. To ensure that the peison solution doves not solidifg in the
lines and maeke Lhe system i1norerabile. (1.0)

¢+ © Core rlate dF.
o Core Seraw Susiem line bresk detection.
o Jet rpump dF.

(3 et 0.33 eech) (1.0)
REFERENCE
FPRAFS Lot Lesson Flan 0310y »d, 697 end TF $2 ENH-363
ANSWER 6,07 (3.00)

2. Fails lowl.25) causing SF/FF mismelchl.25] decressing feed pPums
speecl .251. Actual level will be mainteined ¢ few inches lower
£.251]., (1.0)

b, F=2ils low[.25) causes level errorl.23] increesing feed rumr
sreedl.25] to HSS[.25)., Actuzl level incressesl.20] resulting

in Main Turbine trirl.25]y Feed rpumr Lrirsl.25]y and Reazctor
scraml .253, 2:0)

REFERENCE
PRAFS Lot Lesson Flan 0550y rd., 19,20 ENH-364




buo_ELANI _SYSIEMS_DESIGHa CONIBOL2 6D _INSIBUMERIOIION FACE 22

ANSUERS -~ FPEACH EROTTOM 283 ~-B4/08/28-H1LLy I,
ANSWER 6.08 (4.00)
a., Will inJect [0.253. Turbine seal ) okade resulting in rotentisl air-
borne sctivity in the HFCI room [0.751]. (1.0)
b. Will not indect [0.25]. Turbine stor &nd control velves will not
oren [0.75]. (1.0)
c. WNill indert [0.251. Fumr overhecting and seal demade mey result
during low or no flow conditions [0.75]. (1.0)
d. Will not inJect [0.2351. Maximum signal from the flow element will
cause the controller to keer turbine sreed et miniwuw [0.7053], (1.0)
REFERENCE

PRAFS L/F Vol., 2» Lot 0340



. Z+. .EBDCEDUBES .= _NOEMAL: ABNOEMAEL + EMEEGENCY_aND FACE

EeDIOLOGICAL . CONIEDOL
ANSWERS ~-- FEACH EROTTOM 2383 -84/08/28-HILLy D,
ANSWER 7.01 (3.00)
8+ The first rodis).
b, To establish & constant flow in and out of the reector vessel
(DR 28 constant feed flow demand) [0.66] to minimize tewrereture
fluxuastions on Lhe feedwater nozzles [0.67])s thus wminiwizing the
probability of Lthermal ctress cracking [0.67]., (2.0)
REFERENCE

GF-2» Rev. 35y r#r. 12 & 16.

ANSUWER 7.02 (2.00)
2, All core flow being diverted tLhrough the idle Jet pumrs (Lyrassing
the core)d. (1.0)
b. Metsl surface temrperatures below weter level will be lesse than
indicated coolant temrercture. (1.0)
REFERENCE

GF-12» Rev. Sy P, 9.

ANSWER 7.03 (3.00)

&

Assures that Lhe changes in cooulent temrerasature et the reector
vessel nozzles and bottom heed redion are eccertable. (1.0)

Assuree that ASME Codes are notl exceeded when recirce rumrs are
started and the colder water in the bottom of the vescel 1s forced
ur Lo the urrer resions of the vessel., (1.0)

To evoid receiving 8 AFRM Hi flux scram from the rower crike
following the rumer stlart, (1,0)

Alse acwept vilodion of the jet pumps nduced by dlas veverm\’

REFERENCE
$.2.,3.1.A» Rev:, 4y ¢, 29 and

LOT-0030y ». 26.




" 2...PEDCEDUBES.=-_NOEMALa:_ OBNORNMOL . EMEEGENCY_&ND
- BeDIOLOGICAL_CONIEOL

ANSWERS -- PEACH BOTTOM 213

ANSWER 7.04

0o Maximize

o Terminate

REFERENCE

07T-101» Rev.

ANSWER 7.05

a, 0 OGrour llz isclation
close).

Oy

(2.00)

Pe 1.

drywell coolinsg

drewell inerting

(2.5C)

o RWCU pumps trir.

o RUWCU demin hold pumps start.

-84/08/28B-HILLy» D

(OR MO-12-15» MO-12-1

(3 at 0.5 each)

b, To minimize the reactor trencsient.

REFERENCE

ON-113y Rev.

ON-113 BResess

ANSWER 7.06

Oy

Fo

e 1o

1.

and

(3,00)

a, Ensure. desrressurizetion bhelow the HFCI and RCIC isolation

setroints will nol occur
aveilable.

b. The surrression
covered with water

chember

[0.5] making

unless motor driven

it roseible

FACE 24
(1.0)
(1.0)

By and MO-12-68
(1.5)
(1.0)

inJdection rumrs
(1.%5)

to drewell vecuum breckers would be

to exceed the design

DW nesative internasl rrescure [0.5] following Lhe drestac
reduyction in DW internagl rpressure ceused by

[0.33.

REFERENCE
LOT=1560»

Rev.,

Oy

FF.

8 & 9.

W esrrey initiastion

(1.5)



2. _BEOCEDUBES.=_NOEMAL:_ OBNOEMOL: EMEEGENCY_OND FAGE 25
EADIOLOGICAL - ZONIEOL

#NSWERS -- FEACH BOTTOM 233 -84/08/28-HILL, I,

ANSWER 7.07 (3.00)
1. RPV level below -48B" or unknown.
2, Drywell pressure 1s sbove 2 rsid,
3, A Grour I isolation occurs.
4, Scram condition with rower asbove 3% or unknown.

(4 recuired @ .75 each) (3.0)

REFERENCE

LOT-15460» Rev. O0» . 7y and
T"1°1 .
ANSWER 7.08 (2.00)

1., Ensures sufficient shafl driven lube o0il rumy rressure end flow. (1.0)

2, Ensure hish enough steaming rete to evoid exheust line check
valve °*chatter® and rpossibly cubsevuent domade. (1,0)

REFERENCE
LOT~1560s Rev. O» p. 14,

ANSWER 7.09 (3.00)
A stator coolant sustem trouble 2larm in condunction with (+73)
0o &n automatic turbine deneretor runbeck OR (+75)
o the Lrir of both recirc rpumrs OR (+75)
o & °*Generastor Stator Slote Hi Temr.*' elerm (+75)
REFERENCE

0T-113,



" Zo__EBOCEDUBES._=_NOEMOLa_ OBNOEMALs EMEEGENCY_&ND FACE 26
EeDIDLOGICeL CONIROL

ANSWERS -- FEACH ROTTuM 2383 -84/08/28-HILL, D,
ANSWER 7.10 (1.50)

8 3

b. 1

Ce 2

(3 at 0.5 each)

REFERENCE
EP"IOS' Rev:. S F. 9.



Be__ODMINISIEATIVE EEOCEDURES: COMDITIONS: 6ND_LIMIIGIIONS FACE 27

%ﬁSUERS -=- PEACH ROTTOM 213 -B4/08/28-HILLy D,
ANSWER 8.01 (2.50)
a. Two (0.5)

b, One in the core cuadrant where fuel or control rode erve beins

moved and one in Lhe adJescent wuadrent. (1.0)
c, 1. The SRM shzll be inserled to the normel orereting level. (0.%5)
2. The SRKRM shall have @ minimum of 3 crs witlh ¢ll1 rode fully
inserted in the core. (0.5)
REFERENCE
Technical Srecifications 3.10.E.1y rd, 227,228 EDIH-347
ANSWER 8.02 (3.00)

Table 3.2.F., SURVEILLANCE INSTRUMENTS [1.0] rewuirec & mwinimum of 2
orerable instruments [0.5] however NOTE 41 to the teble [1.0] states

that if the rparameter 1s reduced to one indication thet continued orer-
atior is rermiesible only during the succeeding 30 dovs unless such inst-
rumentation is sooner made orerable [0.51.

REFERENCE
Technical Serecifications Table 3.2.F.» rd&., 77-78 EDH-348
ANSWER 8.03 (3.00)

a., When an ignition source is Lo be uced in @n a8resr governed by
T.8., 3.14y which hasy or will heve as @ recult of the work score
inorerable fire protection ewuirment, [T.85. number not rewuiredl (1.0)

b. The Dedicated fire watch ic not recuired during rperviods when the
ignition source is nol in uce and which are at leasst 30 winutes
after the most recent use of the i1gnition source. The Tech Srec
firewastch ie continuous redardless of whether or not the idnition
cource is in uses until SS5/88SV advises thet the inor fire suystem
is back in service. (2.0)

REFERENCE
Admin Frocedure A-12y r&. 394 EDH-350



8. _QDMINISIEAIIVE FEOCEDUEESa CONDITIONSs_ &NHD_LIYITGIIONS

h“SUERS -~ FEACH BOTTONM 233 ~-84/08/28-HILLy D,

ANSWER 8.04 (1.50)

White-common to both units
Yellow-unitl 2 only
Green-unitl 3 only

REFERENCE
Admin Frocedure A-11y pdg.:l

ANSWER 8.05 (2.00)

2. 1. Recirculation Fumr Flow
2., Total Core Flow

3, Diffuser-to-Lower Flenum dr o Jef pamp &
(3 reaquired for full credit)

b, In the case of & DEAy the blowdown ares 1s i1ncreesed gnd the
carability for reflooding the core is reduced.

REFERENCE
Technical Srecificestions 4,6.Ey pd. 1487 Besecr pg, 159

ANSUWER 8.0é (1.50)

Even thousgh the recirculation suction riring desidn pressure is
lower (1148)s Lhe ANSI code &llows 120X (1377.6) of design for
piring, ASME codes &llow 110% of design rpressure for maximum
allowable rressure transients. (1250 » 110X = 1375)

REFERENCE
PEAFS L/F Book VIII» Lot 1820y reg, 15

FAGE 28

(0.5)
(0.5)
(0.5)

EDH-351

(1.0)

(1.0

EDNH-352

(1.5)

EDH-353



I¢--.DBINISIROIIUE-EEDCEDURESA-CONDIIIOHS:-GHD_LIBIIAIIORS

A“SUERS -- FEACH ROTTOM 213 -B4/08/28-HILLy DI,

ANSWER 8.07 (3.50)

7.8, 3.9.B.3 [1.0] states continued reaclor oreretion is rermissible

in sccordance with 3.5.F, if 3.9.A.1 ic satisfied [0.5). FEoth off-site
sources and both the startur and emerdency transformers a2re eveileble
S0 3'90A01 is sstisfied £.25]. 3:.5.F:1 [1.0) states that with one D/C
inopy 11 low rressure core cooling must be orerable [0.53])s Thevefore
an orderly shutldown of Lthe resctor must be initieted and the reactor
must be in Cold Shutdown in 24 hours[.‘Si

(lelewence 4o T.9 3G not repe. ved dor fall wred S

REFERENCE

Technical SPQCi'iC‘atiUnb 3I.9:.E:.3» I.9.F.dr» ps. 132221

ANSUWER e.08 (2.50)

2, Restore Lhe temreratlure below 90 degrees Fo 1€, anitiste
surPrFrression rool cooling. (0.5)

b, Stor HFCI testing and reduce Lemrersture below 0 degreve Fo i€,

initiaste surpression rool couoling, (1.0)
c. Depressurize to less then 200 epsig ot normal cooldown retes. (1.0)
REFERENCE
Technical Srecifications 3.7.A.c» rd., 1658 EDH-35S
ANSWER 8.09 (2.00)

1.8, Table 3.2.A [0.5] recuires two orervable incirument chennels »er trie
suystem and one of two instrument channels is defected in each trip sustem
[0.5]. Note 2B for Table 3.2.A [0.5] states to initiete en orderlye load
reduction #nd have Mazin Steam Lines isoletled wilhin eight hours [0.5] (2.0)

REFERENCE
Technicel Srecificationsy Notes for Teble 3.2.8s end Teble 3.2.4
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B...€DMINISIBAIIVE EEOCEDUBES: CONDITIONSs @ND_LIBIIG1IOKRS FACE 30

"ANSWERS ~-- FEACH EROTTOM 2383 -84/08/2B-HILLy D.

ANSWER 8.10 (3.50)

orerable if the resclor is to stertur [0.5] 7.8, 3.9.E.3 [1.0] 2llows
continued reactor oreration during the succkeding 3 dove within electri-
cal safels counsiderastionss srovided rergir work i1s initieted [0,5]., T.5.
3.0.D #llows orerastion to be governed by the LCO¢ for the rpower sources
not the individual &action staslements for eazch svctem determined to be in-

orerative solely because of the rower source [0.5]
(Firot sentence wcephible oo £t ceed 4D

REFERENCE
TQChﬂif;il Srecificatlionsy 3:9:A:4y 3,.9.B.S5y 3.0.:D

7.5, 3.9.A.4 [1.0] reauirec 4 unit batteriei and thear chersgers to be



