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SUMMARY: Oral, written and simulator examinations were administered to twelve
reactor operator and three senior reactor operator and one senior reactor
operator retake candidate. In addition, just the oral and simulator portion
was administered to one senior reactor operator retake candidate. Seven
reactor operators passed all portions of their examinations and will be issued
lTicenses. Both senfor reactor operator retake candidates passed all required
portions of their exams and will be issued licenses. Of the three remaining
senior reactor operator candidates, one passed all portions of the exam and
will be issued a Ticense. The specific details of the candidates that failed
all or portions of their exam can be found in the examination results table on
the following page.
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REPORT DETAILS

TYPE OF EXAMS: Initial Replacement X Requalification

EXAM RESULTS:

| RO | SRO |

| Pass/Fail | Pass/Fail |

| | |
| | | |
|Written Exam | 10 / 2 | 4 /1 |
| | | |
| | | |
|Oral Exam | 37 13 | 5/0 |
I | | |
| | | |
|Simulator Exam| 9/3 | 372 |
| | I |
| | | |
|Overall i 775 | 3/ 2 |
| | | |
| | | |

I. CHICF EXAMINEk AT SITE: G. S. Barber, NRC
II. OTHER EXAMINERS: . Keller, NRC
. Dudley, NRC
. Norris, NRC
. Silk, NRC
Gruel, PNL
Defferding, PNL
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II1. Generic observations and weaknesses noted during the operating exams:

Iv.

1.

Candidates became preoccupied with hanging caution tags and 00S
stickers while instrument malfunctions and casualties were stil)
in progress. Attention to these administrative requirements is
commendable, however, timing in the cases noted was improper.

Nonpermanent marker pen was used to list diesel trips, AFW start
signals and other oral examination answers on panels, components and
switchgear throughout the plant. If these operator aids are needed,
they should be replaced with permanent tags or labels.

The control room key cabinet was improperly locked. It could be
opened by turning the combination lock approximately one-quarter
turn. Three instances were observed where Maintenance and
Radiological Controls personnel took keys without an operations
supervisor's approval. The follow=-up on this issue was turned over
to the senior resident inspector and will be discussed in Inspection
Report 86-18.

Some ROs could not do a manual RCS subcooling calculation.

An examiner observed three plant personnel in the Spent Fuel Pool
Area without proper anti-contamination clothing.

Some ROs could not explain the functions and principles of operation
of the incore instrumentation system.

An SRO could not verify the accuracy of a manual calculation for an
unplanned release. The unplanned release was due to a steam gener-
ator tube rupture with a stuck open atmospheric dump valve.

Candidates frequently reported proper SIS, CIA and CIB valve and
pump alignment prior to checking or verifying the actual indication.

Simulator Deficiencies noted during the Operating Examinations:

1.

During a scenario, the RO identified that annunciators were alarming
and resetting without a horn. When he attempted to acknowledge and
test the alarm, the simulator froze. In a subsequent scenario, the
manual tap changers failed to operate and the Building Services
Panel Alarms could not be acknowledged. The simulator instructors
attributed these deficiencies to an electrical storm that occurred
the previous night and to the lack of surge suppressors for the
simulator's power supply.

There were instances during scenarios where the turbine driven AFW
pump did not start even with the proper valve alignment.

Candidates were distracted by erroneous electrical spikes in the
megawatt, steam flow and feed flow recorders.




Instructors stated that the BOL snapshots were not as accurate as
the MOL snapshots.

The operators normally have the source range fuses removed when
operating in Mode 1. There is no administrative or procedural basis
for this action.

Changing the Tineup of the Boron Recovery System sometimes resulted
in isolating CCR to the Reactor Coolant Pumps. The normal flow
(48 gpm) is very close to the trip setpoint (50 gpm).

AFW pump flow was 350 gpm with the normal supply tank empty and
suction valves from river water closed.

Generic weaknesses noted from grading of written exams:
A. RO candidates were unable to adequateiy explain the following:

1. The effect of starting a RCP or bypassing a string of feedwater
heaters on actual critical rod position during reactor startup.

The effect of interstitial fission gas absorption on fuel
centerline temperature.

What determines differential pressure across the #1 seal of a
RCP.

The purpose of opening the turbine driven AFW pumps recircula-
tion valve.

The automatic actions associated with the Containment Purge
Exhaust Monitor during Refueling.

Immediate action substeps for E-0, Reactor Trip/SI. For
example, the actions required to verify AFW flow.

FRGs may be entered from other than red path conditions. For
example, FR-H.1 is required to be entered from E-0O when flow
is less than 350 gpm.

Conditions that cause high activity in the RCS per AOP-43, High
Reactor Coolant Activity.

SRO candidates were unable to adequately explain the following:

1. The design features that protect the CCR system in the event of
a leak in the thermal barrier.

The advantages and disadvantages of using alternate dilute.

Reasons for closing the MSIVs on a steam line rupture.




VI.

VII.

VIII.

IX.

4. System parameters checked that verify that inadequate core
cooling no longer exists.

5. When pressurizer venting should take priority over containment
hydrogen limits.

6. Given the RCS leakage T.S., determine if leakage limits are
exceeded for a given set of plant conditions.

Training/Reference Material:

The training material was improved from the previous examination.
However, there were several instances where the material was
incorrect or inadequate. (See Attachment 4)

Personnel Present at the Exit Interview:

NRC Personnel

G. S. Barber, Reactor Engineer (Examiner)
B. S. Norris, Reactor Engineer (Examiner)
D. M. Silk, Reactor Engineer (Examiner)
W. Troskoski, Senior Resident Inspector
T. J. Kenny, Senior Resident Inspector

A. J. Lodewyk, Reactor Engineer

Facility Personnel

. Jones, General Manager - Nuclear Operations
. Lacey, Plant Manager, BV-1

. Sieber, Senior Manager, BV-1

. Schad, Coordinator, Simulator Training

. Lindgren, Simulator Supervisor

. Kuhar, Nuclear Operations Instructor
Nowinowski, Westinghouse Training

A. Russell, Nuclear Operations Instructor
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Summary of NRC Comments made at exit interview:

The chief examiner reviewed the number and type of examinations admin-
istered during the previous two weeks and presented generic weaknesses
observed during the simulator and oral examinations.

Examination Review:

An examination review was conducted. Facility comments were discussed
on a line item basis. All items were considered during grading but not
all items resulted in a change to the master exam. Attachment 3 details
the Facility's Comments on the written exam. Attachment 4 details the
significant changes to the examinations.



Attachments:

1. Written Examination and Answer Key (RO)

2. Written Examination and Answer Key (SRO)

3. Facility Comments on the Written Examination
4. NRC Response to Facility Comments



Arrschment #

MA STER.

U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: BEAVER VALLEY 182

REACTOR TYPE: PWR-WEC3

DATE ADMINISTERED: 86/07/22

EXAMINER! SILK» C

AFPLICANT! Answer_Key

INSTRUCTIONS TO APFPLICANT!

Use separate paper for the answers. Write answers on one side anly.
Staple question sheet on top of the answer sheets. Pointe for each
question are 1ndicated i1n parentheses after the gquestion. The passing
grade requires at least 70X 1in each category and 2 final grade of at
least 80%. Examination papers will be picked up si1ix (6) hours after
the examination starts.

3
CATECORY % OF APPLICANT'S CATEGORY
VALUE TOTAL SCORE VALUE CATEGORY
D LB §. THEORY OF NUCLEAR FOWER PLANT
OFERATION, FLUIDS: AND
THERMODYNAMICS
L A, e R L 6. PLANT SYSTEMS DESIGNs CONTROL»
AND INSTRUMENTATION
L B s VB L T P B U 7. FROCEDURES - NORMALs AENORMAL
EMERGENCY AND RADIOLOGICAL
CONTROL
e R R R (R 8. ADMINISTRATIVE FROCEDURES,
CONDITIONSs AND LIMITATIONS
100.00 100,00 TOTALS
FINAL GRADE %

- —— -

All worv done on this examination 13 my own., 1 have neither
Jiven ncor receivea aigd.

AFFLICANT '§ SICGNATURE



S. THEORY OF NUCLEAR FOMWER PLANT OFERATION» FLUIDS» AND FAGE 2

Would the positioning of & nevtron source TOO CLOSE to the

neutron detectors bein3 used for constructing a2 1/M ploty result

in OVERFREDICTING (not conservative) or UNDERFPREDICTING (conservative)
the reactivity addition needed to reach criticality?® EXPLAIN., (1.0)

How rdoes the i1niti3l source ranae level (cps) afvect critical rod
position?® EXFLAIN, (1.0)

How coes the positive reactivity 1nsertion rate affect the source
range cournt level st which craticelity 1s achieved? EXFLAIN., (1.0)

QUESTION S.02 (3.50)

a. Explain both HOW AND WHY the following factors affect differertial
boron worth (more ne3jativesr less ne3zastive or no change’.

Earon concentration increase (0.79)

Moderator temperature decrease (0.75)

Fission product buildue ((0.79%5)

Core burnug from MOL to EOL with constant rod sosition (0.7%5

Why does the criticzl boron concentration droes rapidly from 0 to
190 MWD/MTU of burnup 25 seen in Figure 17 (0.5)

AUESTION S.03 (3.,00)

3. How does DNER chanae (increaser» decreases no change) as the followina
are 1ncreased? (Consider each semarately’. (1.0)
+ Tava
+ RCS pressure
RCS flow
4. Reactor power (Constant Tava)

What adverse fuel assembly condition could result 1f zctual
i

nest flux exceeds the critical heat flux in 8 PHR core? Explain. (1.¢

- -

From “iqure 2y what zarsmeter 1s beirqg limited on Section A af the
figure and what :s the si1gnificarce of 1t? (1.0)

(sxxsx CATEGORY 0% CONTINUED ON NEXT FAGE sxsxx)




S, THEORY OF NUCLEAR POWER FPLANT OPERATION,» FLUIDSs AND FAGE 3

“TYHERMODYNAMICS

4 U N « D8 « Q0

After operation at 100X power for several weeks near the end of cycle»r
power 1s reduced to 75X using rcds only.

3. Explain HOW and WHY Xeron concentration will change over the
next 40 hours., (1.9)

O what rod motion would De reguired %o maintain

e plant at 754K cower
over the same 40 nours azsumin2 no chan3e 1n Doron concentration”™
Include applicable time frames, (0.9)

QUESTION 5.0% (1.50)

3. Does Eeta bar effective 1ncreaczes decreaser Or remsin the same
from BOL to EOL? Explain your answer. (1.0)

b. For two eauivalent positive reactivity additions to 3 critical
reactory will the SUR be the came+ lara3ers» or smaller at ECL as
compared to BOL? No explanation 1% necessary. (0.9)

QUESTION S.06 t2.50)

8. 7o increase the discharge nead of a variable sreed centrifugal
hydro-pume from 1200 teo 1800 psie Dy what factors shouwld the speed

and vower inputs De 1ncregsed? Show vour calculations., (1:.%)
b, What pressure 1s needed st the suctionrn of 3 feed pump 10 provide 21°%
feet of NFPSH :f the water 15 at 384 =7 (1.,0)
QUESTION £.07 (2.00)
whern wowld 3 rod be worth more - 1f 1t were dropped while at =zower or 1°

1t were stuck out wnile all othner rods were 1nserted? EXFLAIN,

(xanax CATEGORY 05 CONTINUED ON NEXT FAGE =xxaxx;



S THEORY OF NUCLEGR FOWER FLANT OFERATION, FLUIDSv AND FPAGE 4

' -
rld ' Nvk: s OO0

Hith all systems in manuval and no operator actions what effect (increase»
decreases no change) will decreasing the circulating water temperature
have on the following3?

a. Conoenser vacuum

n., Corndencate temperature
c., Stezm 3enerator pressure
d. Electrical output

e. Reactor power

QUESTION S.0°9 (2.50)

a. MWhat effect does 1increasing moderator temperature have on control
ron worth? Explain. (1.0)

b, What 1s the effect of 3 dropred rod on long term reactor power and
Tave? Explain, Assume 3ll systems in manual and no reactor traip
oCC 'IrS . (1.95)
QUESTION $.10 (3.00)

The reactor 1s at 70% rower and Tave 1s 568 F. A aovernor valve failure
raises load 1S%.

3. From a8 reactivity standeointe 21pid3iln NOW 3nc Wwhy reactor gower
responds. Assume rods 1n manual., (1.9)

b, Using Figure 3» calculate the new Tave 1f rods are in automat:ic
Show 3ll work and state all assumptions. (1.5

(sxxxx END OF CATEGORY 05 =xxwxx)



6. FLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTATION

QUESTION 6.01 (2.00)

startup than at 1002 pouer° (O 5)

b. At 100% power the N44-B Poucr Range Detector fails hxgh. With rods
in manuals 3ive five annunciators associated with the NIS that alarm,
(1.9)

QUESTION ¢6.02 (2.,50)

Dckﬂ'a. ihat is the major advantajze of drawing an RCS activity sample from
the letdown line instead of directly from the RCS? (0.4)

gos

Eesides the Condenser Air E jector Radiation Monitory list four rad-
13tion monitor alarms that may be indicative of 3 primary to sec-
orndary leak? (1.%)

What automatically napperns when 2 hign-nigh alarm from the Condernser
Air Ejector Radiation Monitor occurs? (0.9)

GUESTION 4.03 (2.20)

How would arn operator determine tne location of 2 10 GFM leak from
the component coolin3y water system by weing the indications available
to him irn the main control room? (0.7)

What three design features of the component cooling water system marn-
imize the effects of a rupture of the RCF thermsl barrier? (1.93)

QUESTION 6.04 (2.00)
What 15 Lhe reascn for maintaining a minimum pressure of 15 2si
ir the volume contro. tank® (Q.3)
Norma. omeratians nas the *IC* charging sump oreakers 1ELS and 1F1S
disconnected from the bus. What prevernts tyina both emergency busses
together? (0.3)
Whern 1s the Alternate Dilute mode used and what adlsadvantaje accomp-
anies 1ts use? (1.0)

(suxsx CATEGORY C4& CONTINUED ON NEXT FAGE 2xsx2x)




6. PLANT SYSTEMS DESIGNs» CONTROL» AND INSTRUMENTATION

QUESTION 6.0S5 (2.00)

e plan s operatin V% poOw "] Q - : .
impulse pressure transmitter FT 4446 fails HIGH. Explain the effects of
this failure and the sequence of events (control and protection) that
lead to 2 reactor trip. Assume BOL» no operator action and 1mitial
plant conditions are in a normal system line-up for 30X power.
(Setpoints are not required.) (2.0)

QUESTION 6.06 (2.70)

8., what 1s uwsed to control RCS pressure during cold solid plant operar-
ions? (0.4)

b, What three plant conditions provide 1nputs to the 1nterlocks 3ssoci-
ated with RHR suction valve MOV-RH-701? Setpoints are required,(1.%!

¢, Frior to entering 3 water solid operating moder» describe now over-
pressure protection is enabled? (0.4)

3., If the air supply system for FORV's PCVU-RC~-4SSC & D fa3i1lsy describe
how the overpressure protecticn systenm functions? (0.4)

QUESTION 6.07 (2.90)
a. Wny 1s the operability of the steam 3enerator code safety valives
imzortant during sower operation? (0.95)

b, 05Hive two reasons (NOT CONDITIONS) why the ®mSIV's are requirea to
close during 2 steam line rupture. (1.,0)

c. Which mode (HSEs HZFs HFF) and time in cycle (EOL, MOL, EOL) will
nave the most severe effect on 3 mairn steam line break accident.
Erxwlain each segparatelv. (1.9)

(wxxnnx CATEGORY (& CONTINUED ON NEXT FAGE »¥xxx)



6. FLANT SYSTEHS DESIGNs CONTROL» AND INSTRUMENTATION

QUESTION 6.08

vower 1s 3upplxod to one 120 vac Vital Bus and one 12 VDC Bus. The
sketch should include all rnormaly alternate and emergency supplies.

Label 21l electrical componentsy busses and transformers. (Breakers
are rnot required.) $1:.9)

Why do the two 480 V Emergency Motor Control Centers MCC1i-E13 and
£14 feeder bDreasvers remain closen during z loss of offsite power”®

(0.4)
What si3anal 1s needed to 3llow sequencial loading following & loss
of offsite power?® (0.4)

QUESTION 6.09 (3.20)

What two simultaneous conditions will cause the gquench spray flow
cut-back valves (MOV-10S-103AsE) to close?® (0.8)

What 1s the purpose of the ori:fice that 1s parallel to quench sgray
flow cut-back valves? (0.,8)

In the recircwlation spray coolersy what 1s the reason for the recir-

cwlation water pressure being 3reater than the river water pressure?
(0.,8)

CIE has been reset and the spray pumps have beer secured, If 2z CIE

s19nal recurss will the gquench segray pumes restart auvtomaticelly?
E‘(FLAINo '0.8)

QUESTION 6.10 (3.60)

The safety 1njection accumulators are required to De maintained with-
ifh certain pressure limits., what sroblems exist 1f the mressure is
sianificantly above and below its limits? (0.8)

What conditions are required before automatically transferring from
the injection phase to the recirculation phase? Include logic and
coincidences. (0.9)

dhat 1s the sequence of the automatic valve realigrnments that occur
to transfer from the irnjection phase to the recirculation phase®

'2-0)
1f ¢the low heard safety 1njection pumps f311 during recirculatiorny
what can be done to gproviade suction to the niah head safety inject-
1on pumps? (0.4)

CATECORY Q06 rtxux,




7. PROCEDURES - NORMAL» ABNORMAL» EMERGENCY AND

3, & Decay Tank Discharge 1s in Progress when Laseous Wests Las Monitore
RM-1GW-108E» becomes inoperable. Briefly explain what has to be done
to continue the release. (1.0)

b, During a liquid releaser a liquid waste effluent high-high activity
alarm comes in, The oroblem 1s i1dertifie”d and corrected. When pume-
in3 to the coolin3 tower 1s re-establisheds high activity 1s still
present. Is this to be expected? Explain., (0.7)

QUESTION 7.02 (2.90)

a. What are the two entry conditions *to FR-H.1» *Response to Loss of
Secondary Heat Sink'? (0.5)

b, What two conditionss cauvsed by a3 loss of secondary heat sinky calls
for tripping the RCP's and initiating feed and bleed? (0.8)

Co In the response to inadequate core coolingr» what three system para-
meters are checked to verify adequate core cooling has been re-
covered? (1.,2)

QUESTION 7.03 (2,50)
Answer the folliowing concerning E-0» Reactor Trip or Safety Injection!
8. The Mairn Turbine has not tripped and you attempt 2 manual trip as
reauiredy with no respanse. Wwhat additicrnal action are you requires
to take 1in order to shutdown the turbine® (0.6)

o, List three zlant conditions that require SI initiation? Include
setpoints., (0.6)

c. HWhat four parameters are checked to determine 1f SI flow s€howlid be
terminated? (0.9)

4., Following an SI resetr» what condition must Ce met before an automatic

reinitiatiorn of SI will occur? (0.4)

(axxxx CATEGORY 07 CONTINUED ON NEXT FAGE szxxx)



7. PROCEDURES - NORMAL,» AENORMAL,» EMERGENCY AND

- ——————————— -

""" RADIOLOGICAL CONTROL

Answer the following concerning the EOFs rules of usage.

How does the operator krnow 1f the sequencial performance of subtasks
within a procedure 1s required? (0.5)

Whern does monitoring of the STATUS TREE's be3in? List two circum-
stances. (1.0)

The STA reports the following!
1. Heat Sink - Orange Fath
2. Contazinment - Red Fath
3. Core Cooling - Orange Path
4, Swubcriticality - Yellow Fath

List the order 1irn which the above conditions should be addressed?
(1.0

QUESTION 7.095 (2.00)

Irn order to maintain the plant at 100X power» work must be performed inside
the contairment in @ radiation field of 850 MREM/HR gamma a2nd 300 MREM/HR
+thermal and fast neutron. The mainternance man selected is 28 years old ard
nas @ lifetime exposure throwah last quarter of 48 REM on his NRC Form 4}
sdditionallys he has accumwlated 1.0 REM <o far this quarter,

How lon3 may the man work in this srea without exceeding his 10 CFR
iim1t? Show 2ll work, (1.2)

During a declared emerg3ency» this individual volunteers to enter 2 high
radiation area and perform work necessary to gprevent further effluent
release. In accordance with the Station Frocedures» what 13 his max-
:mum 3llowed whole body exposure and whose authorization 1s rneeded?

(0.8

(wxxxx CATEGORY 07 CONTINUED ON NEXT FAGE xmxxxx)




7. PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE 10

Answer the following questions in regard Lo a reactor startup.

00k4° a. An idle RCP in 3 non-isolated loops with the RCS at 250 Fy» shall not
be started unless what specification is met? (0.95)

7.06a
6 . What should be dore 1f criticality 1s not achieved by S00 pcm past
the ECF? (0.3)
¢+ The Reactor Coolant System lowest operating temperasture (Tava) 1is
not allowed to 30 below 541 F during 2 reactor startup. What are
the four bases for this limit? (1:3)
QUESTION 7.07 (2.,00)

Answer the following questions in regards to Operating Marwal 1.6.4 0y
‘Response to Voids in Reactor Vessel.®

2., What symptoms would be indicative of 3 void in the reactor vessel?

(1.0?
b. Wher should verntina the reactor vessel take priority over containment
nydrogen limits? (0.:.5)

Cs When showld venting the pressurizer take priority over containment
hydroaen limits? (0.9)

QUESTION 7.08 (3.30)

a. What are the two reasons for stopping 2ll RCF's 1n the case of 3
small break LOCA®? (0.6)

b, What are two criteria for determining 1f RCF's showld be stopped 1f
HHSTI pumps are running? (0.8)

¢c. In accordance with E-3y Steam Gererator Tube Rupturer list four ways
that a3 ruptured steam generator can be identified. (1.0)

4, What is the definition of adverse containment conditions? (0.9)

(xnxxx CATEGORY 07 CONTINUED ON NEXT PAGE wxxxx)



7. PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND

PAGE 11!

#y Whirle moving fuels @ high-high alare from & contairnment purge exhaust

sonitor occurs. What avtomatic actions follow besides an evacwation
alarm? (1.6)

b. What is the basis for the requirement that two RHR loops be operable
wher water level 1¢ less tharn 23 feet above the vessel flarnge® (0.6

¢+ Under what conditions 1s 1t permissible to stop RHR flow during
refueling® (0.8)

QUESTION 7.10 (3.00)

a. Fer AOF-43, High Reactor Coolant Activitys, what three plant condit-

ions can cause high RCS activity due to the release of irradiated
corrosion products?® (1,0)

b. In the event of high RCS activitys what 1s the reason for securing
the following! containment sump pumpsy primary drain pumps and theair
containment isolation valvesy containment vacuwum gumpsy and contain-
ment 1solation valves for reactor plant sample systems? (0.,95)

c. An i1ncreased concentration of what two 3ases sampled from the VLT 3as
sample sjace would be 1ndicative of failed fuel? (0.9%5)

d. Under what conditions can power operations continue

activity of the primary coolant 1s 3rezter than
cation limit? (1.0)

if the specific
its Technical Specif-

(mxxxx END OF CATEGORY 07 xxxux)



8. DNINISTRATIVE PROCEDURES» CONDITIONS» AND LIMITATIONS PAGE 12

QUESTION 8.01 (1.50)

Storogo Tank (RHST) shall be verified once per 7 days in accordonco
with Technical Specification 3.9.5. The chemist sampled the RWST o
on the following schedule. (All samples takern at 1200 hours.,)

April 1 --- April 8 --- April 16 --- April 24 --- April 31

2., EXPLAIN why or why not surveillarce time interval requirements
were exceeaded on April 16, (0.7%)

b. EXPLAIN why or why not surveillance time interval requiremernts
were exceeded on April 24, (0.79%5)

QUESTION B8.02 (1.00)

What restrictions are placed on the manning and composition of the Fire
grigade? (1.0)

QUESTION 8.03 (2.50)

The RCS is heating up at SO F per hour with the RCS presently at 3295 F.
Maintenance reports that Charging Fump 1B repairs will not be completed
for one hour but thav Charg3ing Fump 14 1s operadble. Technical Specificat-
ions Action Statement 3llows 72 hours to repair an 1noperadble pump 1in

Mode 3. What actione 1f anys» shouwld be taken? (2.95)

QUESTION 8.04 (2.50)

What action(s) (EOTH operational AND administrative) must be taken 1f the
RCS-PRESSURE-Safety Limit is exceeded irn accordance with Technical Speci-
fications? Consider ALL Modes AND include applicable time limits 1in
answer.,

your

QUESTION 8.05 (2.50)

Discuss the relationsnip between Limiting Conditions for Operationsy
Limiting Safety System Settings» and Safety Limits in terms of preventingz
release of radiosctivity to the environment.,

(wxnws CATEGORY 08 CONTINUED ON NEXT FAGE m»xxux)



8. ADMIMISTRATIVE PROCEDURES, CONDITIONS» AND LIMITATIONS FAGE 13

QUESTION 8.06 (2.00)

visor. Explain what actionsy» 1if any» would need to be taken in regards
to shift staffing for the following conditions. TCONSIDER EACH CASE SEFP-
ARATELY.

a. Your on-shift BOF operator 1s seriowsly :injured in the plant and you

send him to the hospital for treatment. (1.2%5)
b, The on-coming STA calls and says he won't be 1n. (0.7%)
QUESTION 8.07 (2.00)
The plant is operating at 75% power and the latest leak rate data shows!
13.2 GPM - Corrected RCS leakage rate
1.5 GFM - Leakage into the Fressurizer Relief Tank
t+.2 GFM - Leakage into the Frimary Drains Transfer Tank
3.4 GFM - Leakage through SI-23y» RCS Loop 1A» cold leg i1solation
(Frevious leakzge rate was 1.6 GFM)
0.8 GFH - Total erimary to secondary leakage
4,7 GPM - Learzae past RCF seals

what RCS leakage limitsy» 1f anys» have been exceeded? Refer to attached
Technical Specifications,

QUESTION 8.08 (2.50) '

Fer Techrnical Specificationsy when does contsinment i1ntegrity exist? (2.95)

QUESTION B8.0° (2,00
3., If ar emeraency condition developsr» who assumes the role of the
Emergency Director? (0.S°

b, Wher 1% an immediate deviation from Techrnical Specifications just-
1fied? (1.9)

(uxsxx CATEGORY 08 CONTINUED ON NEXT FAGCE »xxxx)



8. ADHINISTRATIUE ?ROCEDURES-

CONDITIONS» AND LIMITATIONS

QUESTION B8.10 (3.50)

AFD outsice the target band before AFD 1s considered outside
its target band by Technical Specifications? (0.%)

b. Assume the plant 1s ocperating at full power and the Axial
Flux Difference (AFD) has been outside the target band for
the last 5 minutes:. What are the TWO actions specified
which you may choose between to meet tne Tecnnical

Spec:fication requirements? Include time limitations. (1,0)

is 0312 on 05/13/8% and the plant 1s presently
Considering the AFD penalty history belowr at

C. Assume that 1t
at 4%5% power.

what date and time may power be increased above SOX? EXFLAIN,
(Show 211 work.,) Assume no deviation ouwtside the band after
0310 on 05/13/89S
TIME WENT OUTY TIME EBACK
DATE OF EAND IN EAND FOWER
05/12/8% 0310 0318 BS%
05/12/8% 1557 14637 65%
05/13/8% 0148 0310 9% 2.0
QUESTION B8.11 (3.00)
3. What are the reswmornsibilities of the Nuclear Station Operzting Fore-
man (NSOF) 3t shift change?® (1.0)

o, If clearance 15 rneeded to do maintenance on a8 pirece o9f rnon-ESF equiz-

ments how 15 permission 3ranted to do the work and who 3ives the per-
mission? (1.,0)

c. Can a SRO soley autnorize the installiation of a jumper for non-
Technical Sepecification related equipment?® Explain., (1,0}

(xuxxx END OF CATECORY 08 sxxxxx)
(xxxxxxexxxexx END OF EXAMINATION XXXXrxX X XXXXxx)
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f = a veg/t Cycle efficiency = (Networx
out)/(Energy in)
RN ] s Vot +« 172 .tz
£ = act
KE = 1/2 av® am (Vg =V )/t A = AN Ae AO.“‘
PE = mgn
Vg ® Vo *at w s/t A= u\th”z - 0.693/tl/2
g o - ty 2eff = ((t,5)(t))]
fi2) * (Y)
& = 93] @ . iy
s [*= Ioe
Q » m(pat
G = uvAat [ = xoe‘“‘
Pur = dgah F 5
™ = 1.3/u
p = p_1059r(%) HVL = -0.593/u
O /T
P = Poe
SUR = 26.06/T SQR = S/(1 = Kypg)
@, = /(1 - Keffx)
SUR = 260/1t* + (8 = o)T Ry(1 = Kopeq) = CRH(1 = K gq)
T e (2*/p) + ((8 = 0)/20] Mo 1/(1 = Kee) = RU/R,
FEwe S M= (1= Keppo)/(1 = Kegpy)
T a(8-0)/(2) SOM = (15- nceﬁ,)m.ff
0 * (Kopg1)/Kops = Kope/Kogs :' = 10 second§
2 A = 0.1 seconds™
o = [(e*/(T “ff)] » [i;ff/(‘ +aT)]
hdy 5 I
P = (20¥)/(3 x 10'0) f0 S o s,
= alt ’/hr = (0.5 CE)/d%(meters)
R/hr = 6 CE/d% (feet)
Yater Parameters Miscellaneous Conversions
1 gal. = 8.345 lom. 1 curie = 3.7 x 10'%ps
1 gaj. = 3.78 liters 1 kg = 2.21 lom
1 ftd = 7.48 gal. 1 hp » 2.54 x 10° Btu/nr
Density = 62.4 lbm/ft3 1 mw = 3.41 x 105 Btu/hr
Qensity = 1 gm/ . lin = 2.54 cm
Heat of vaporization = 370 Btu/lom °F = 9/5°C + 32
Heat of fusion = 144 Btu/lbm °C = 5/9 (°F-32)

| Atm = 14,7 psi = 29.9 1n2. Hg. 1 BTU = 778 ft-1bf

s l in. AL R N T SR
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REACTOR COOLANT SYSTEM

QPERATIONAL LEAKAGE

LIMITING CONDITION FOR QPERATION

3.4.6.2 Reactor Coolant System leakage shall be 1imited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GPM UNIDENTIFIED LEAKAGE,

c. 1 GPM total primary-tc-secondary leakage through all steam
generators not isolated from the Reactor Coclant System and
500 gallons per day through any one steam generator not isolated
from the Reactor Coolant System,

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coclant System, and

e. 28 GPM CONTROLLED LEAKAGE at a Reactor Coolant System
pressure of 2230 +20 psig.

APOLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANCBY
within 6 hours and in COLD SHUTDOWN within the next 30 hours.

b. With any Reactor Coclant System leakage greater than any cne
of tha above limits, excluding PRESSURE SOUNDARY LEAKAGE,
reduce the leakage rate %0 within limits within 4 hours cor be
in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

§QRVEILLANCE REQUIREMENTS

4.4.6.2 Reactor Coolant System leakages shall be demonstrated to te
within each of the above limits Dy:

a. Monitoring the containment atmosphere particulate and gaseous
radioactivity monitor at least once per 12 hours.

BEAVER VALLEY - UNIT 1 3/4 4-13



-~ REACTOR COOLANT SYSTEM
/ PRESSURE ISOLATION VALVES

LIMITING CONDITION FOR OPERATION

31.4.6.3 Reactor coolant system pressure isolation valves shall be
ooerational.

APPLICASILITY Modes 1,2, 2 and 4,

Action:

1. A1l pressure isolation valves 1isted in Table 4.2-3 shall
be functional as a pressure isolation device, excapt as

specified in 2. Valve leakage shall not exceed the amounts
indfcated.

2. In the event that intearity of any pressure isolation valve
specified in Table 4.4-3 cannot be demonstrated, reactor
operation may continue, provided that at least two
valves in each high pressure line having a non-functional

valve are in and reTain in, the mode corresponding to the
; . fsolated condition.'a)

e 3. 1f Specification 1 and 2 cannot be met, an orderly shutdown
shall be initiated and the reactor shall be in the cold
shutdown condition within 24 hours.

4, The provision of specification 4.0.4 is not appliicable “or
entry into Mode 3 or 4,

(‘)Motor operated valves shall be placed in the ciosed pasition

18 Pewe!
supplies deenergized.

pa s SEAVER VALLEY - UNIT 1 3/4 4742 Order dated April 20, 1981
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REACTOR COOLANT SYSTEMS
SURVEILLANCE REQUIREMENT

4.4.6.3.1

4.4.6.3.2

( h valve listed in Tap)
Periodi akage testin on each valve ste n Table
4?4-3 §h11$ B! accomp 1ghcd prior to entering Mode 1 after every

time the plant is placed in the cold shutdown condition for
refueling, after each time the plant is placed in a cold shutdown
condition for 72 hours if testing has not been accomplished in
the preceeding 9 months and prior to returning the valve to
service after maintenance, repair or replacement work is
performed.

Whenever integrity of a pressure isclation valve listed in Table
4.4-3 cannot be demonstrated the integrity of the remaining valve
in each high pressure line having a leaking valve shall be
determined and recorded daily. In addition, the position of the
other closed valve lccated in the high pressure piping shall be
recorded daily.

(a)

To satisfy ALARA requirements, leakage may be measured indirectly (as
from the performance of pressure indicators) if accomplished in
accordance with approved procedures and supported by computations
showing that the method is .apable of demonstrating valve compliance
with the leakage criteria.

BEAVER VALLEY - UNIT 1 3/4 4-14b Pragr/dared/Aer1Y/ 204/ 1928]

AMENDMENT NO, 101



TABLE 4.4.3

REACTNR COOLANT SYSTEM PRESSURE ISOLATION VALVES

HIXTM(.) (5)
System Valve No. Allowable Leakace

Loop 1, cold leg S1-23
S1.12

Loop 2, cold leg $1-24
SI-1N

Loop 3, cold leg S1.25
St-10

Leakage rates less than or equal to 1.0 gpm are considered acceptable.

2. Leakage rates greater than 1.0 gpm but Jess than or equal to 5.0 gpm
are considered acceptable {f the latest measured rate has not exceeded
the rate determined by the previous test by an amount that reduces
the margin between measured leakage rate and the maximum permissible
rate of 5.0 gpm by S0% or greater,

3. Leakage rates greater than 1.0 gpm But less than or equal to 5.0 gpm
are considered unacceptable if the latest measured rate exceeded the
rate determined by the previous test by an amount that reduces the
mar21n between measured ]eakage rate and the maximum permissible rate
of 5.0 gpm by 50% or greater.

4, Leakage rates greater than 5.0 gpm are considered unacceptable,

N (®) Minimum test differential pressure shall not be less that 150 psid.

374 414¢ Order dated April 20, 1981
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S+ THEORY OF wYCLEAR POWER PLANT OFERATION, FLUIDS» AND PAGE 1S5
B iiEiiﬁo?iii e e R R IR tht
ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D,
ANSHWER 5.01 (3.00)
a. Overpredicts (not conservative) (0.5)., The source neutron
flux dominates the detector reading until the flux level
from core multiplication 1s higher than 1f the source was
further from the detector (0.5).
bs It doesn't (0.5). The critical rod position reflects the
positive reactivity necessary to brin3g the reactor critical
and 1s independent of source magnitude (0.5).
¢+ The faster the rate» the lower the source range counts at criticality
(0.5) due to the reduced time for subcritical multiplication (0.5).
REFERENCE

BVFS Reactor Theory rManual Chapter Sy pp 36+47,49

3.1 001 000 K S.18

- ——————————————————————————————— - ——————— - ——-———————————————— -

4
010 K S.16 3

ANSHER S.02 (3.50)

b.

1. Delta boron worth becomes less ne3ative (0.29) due to increased
comegetition for rneuvwtrons by more boron atome (0.5).

2. Delta boron worth becomes more negative (0.25) because more
neutrons are thermalized due to denser moderator and since boron 1t
a3 1/v absorbers the probability of absorption increases (0.5).

3. Delte boron worth becomes less neg3ative (0.25) due to increased
competition for neutrons by the poison atoms (0.5,

4, Delts boron worth becomes more ne3ative (0.25) due to reduced
boron concentration from MOL to EOL (0.5,

Negative reactivity caused by the buildup of Xe and Sm (0.5).

REFERENCE
BVFS Reactor Theory Manuwal Chapter 8, p 34,y 45, 37

- ———————————————————————————————————————————————— -

3.1 001 000 K S.2

3.2
K $5.28 3.8
x 7 |



S. THEORY OF NUCLEAR FPOWER PLANT OFERAIION, FLUIDS» AND PAGE 16

TNERHODYNAHICS
ANSWERS ~-- BEAVER VALLEY 182 -84/07/22-SILKy D.
ANSHER $.03 (3.00)
a. 1. Decrease (0.29%5)
2. Increase (0.295)
3. Increase (0.29)
4, Decrease (0.295)

. Clad failure (melting» burnout) probability 1s 3greatly 1increased
becavse film boiling will reduce the heat being transferred from
the fU.l (100)0

¢c. Coolant outlet temperature 1is limited (to below saturation temperature)
(0.%). If coolant becomes saturated ther there will be no change 1in
RCS hotleg temperature and thus no i1ndication of core power (0.5).

REFERENCT
BUFS Thermodynamics Manuals Chapter 7y p3s. 14-17,» 19
3.4 003 000 K S.01 3.9
3.2 002 000 K S5.09 4.2
K 5.01 3.4

ANSWER 5.04 (2.00)

3. After the power decreaser the production of xeron from fission (0.25)
and from the decay of 1odine (0.25) 1s 3greater than the removal by
decay of xenon (0.25) and burnouwt by fiux (0.25), After five hours,
the removal rate 1s greater than the production (0.25) and positive

reactivity 1s being added uvnt:l equilidbrium 3t about 40 hours (0.,25).

b. Rods will need to be withdrawn for 3bout 5 hours (0,2%5) and then
inserted for the next 35 nours (0.25).

REFERENCE
BVUFS Rx Theory Manual chapter 7 p3s. 13-14

g S S S —————— e I

3.1 001 000 K S5.13 4
K $.32 3



S+ THEORY OF NUCLEAR FPOWER PLANT OPERATIONs FLUIDS» AND FAGE 17

THERHODYNAHICS
ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D.
ANSKER $.09 (1.50)
a. Decreases (0.5) Pu 239 concentration increases and Fu 239 has a3

b.

smaller beta. (0.95)
Larger SUR (0.35)

REFERENCE
BEVPS Reactor Theory Manuals Ch S» p3 14-17

EO 3

001/000 KS.47 2.9/3.4 p3 3.1-3

ANSWER

S5.06 (2.50)

The speed needs to increase to 1.225 times the original speed to
raise the disches 3e head from 1200 to 1800 FSIA.

2 1/2
H1/H2 = (N1/N2) = 1200/1800s» NZ/N1 = (1800/1200) = 1,225 (0.75)

The horsepower needs to increase to 1.837 times the ori3inal horse-
power to raise the dischar3e head from 1200 to 1800 FSIA.

3 J
P2/P1 = (N2/N1) = (1.225) = 1.837 (0.75)
b, NPSH = (Fsuct - Fsat)/density (0.3)
Fsat = 205.29 FSIA (0.2)
1/density = 0.,0184146 ftxx3/1bm (0.2)
215 ft 1bf/lom = (F - 205.29 1bf/inxx2) (144 inxx2/ftxx2)
(0.018414 ftxx3/1bm)
P = 286.3 FSIA or 271.6 FSIC (0.,3)
REFERENCE
BVUFS Thermo Manual chapter 4 p3s. 14, 21dy 33

-—————

S ——————————— P et

Appendix p3. A-9



S+« THEORY OF NUCL.AR FOMWER PLANT OPERATION» FLUIDS+ AND FAGE 18

THERM  DYNAMICE
ANSWERS ~-- BEAVER VALLEY 182 -86/07/22-SILK» D.
ANSWER S5.07 (2.00)

The stuck rod would be worth more (0.5). Reactivity worth 1s
proportional ‘o the relative flux squared (0.5)., For a dropped rods
the flux 1s depressed adjacent to 1t (0.9) whereas 1f the same

rod was stuck outs while the otherc were incerteds it would be evmosed
to 3 much higher flux than the flux 1n the rest of the core (0.5).

REFERENCE
BEVFS Rx Theory Manual chapter B p3s. 14-146
3.1 000 003 EK 1.03 3.8
005 EK 1.05 4.1

ANSKWER 5.08 (2.00)

8+ Increase
b+ Decrease
cs. Decrease
d. Increase
e+ Increzse (0.4 each)

REFERENCE
BEVFS Thermo Manual chapter 6 p3. 20
3.5 03%9 000 A 1.095 3.2
3.2 002 000 K S.11 4.2

ANSHWER 95.09 (2.950)

a. As moderator temperature 1i1ncreasesr» the migration and thermalizatian
lengths of neutrons in the core increasess therefore more neutrons
will migrate to the control rods (0.5) thus increasin3 their worth
(0.5).

b. Reactor power would remain constant (0.5). The negative reactivity
inserted by the dropped rod would be countered by positive reactivity
inserted oy MTC (0.5) since Tave would be lower (0.5),

REFERENCE

BVFS R« Theory Manwal chapter 6 p3s. 14» 20
chapter 9 p3. 3

R ———————————————— I it



., THEORY OF NUCLEAR POWER PLANT OFERATION» FLUIDS» AND

ANSWERS -- PEAVER VALLEY 182 -86/07/22-SILK» D,

K $5.29 3.9
000 003 EK 1.16 3.2

ANSHER S.10 (3.00)

a, Reactor power will increase (0.5) to match secondary power from pos-
itive reactivity inserted by MTC (0.5) which will be countered by
nejative reactivity from power defect as power 1increases (0.3,

b. Q@ =UA (Tave - Tstnm)

70% = U A4 (568 - S21.3) = 70/85 U A (Tave - S18.7) (0,95)
{521.3 and S518.7 are from the steam tables for their corresponding
pressures in Figure 3} (0.5)
Tave = 57079+ (0.95)
F. M
REFERENCE =~ "
BVFS Thermo Manwal chapter 7 pas. 1-4
3.5 039 000 K S.08 3.6
A 2,095 3.3



6. PLANT SYSTEMS DESIGNs, CONTROLs AND INSTRUMENTATION FAGE 20
ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D,

ANSHER 6.01 (2.00)

3. The ratio of gamma to neutron flux 1s 3reater (0.5)

b. PR comparitor deviation
NIS FR high setpoint rod stop block rod w/D
NIS PR high setpoint neutron flux high
NIS PR neutron flux rate nigh
FR low setpoint flux deviation or auto defeat
Computer alarm rod deviation / SEQ NIS FR Tilts (S5 of 6+ 0.3 each)

REFERENCE
BVFS OM 2.1 3 16
2.2 pg. 7
NS-8 figures 8y ¢
3.9 015 000 K 3.01 4.3
K 6.02 2.9

S ———————————— et

ANSHER 6.02 (2,.50)
ola 0""!' Allow for the decay of N-16 (0.4)

0. Stezm gener3ator blowdown sample monitor
AFWF turbine exhaust monitor
Main steam safety valve effluent monitor
Steam gjerierator blowdown tank discharg3e monitor (0.4 each)

¢« The condenser 31r e jector discharg3e will be diverted to the
containment (0.S).

REFERENCE

sVFS OM 43.1 p3s. 9 135, 21

AOF-42 pas. 1y 2

Appendix p3. A-6 2.7
3.3 000 037 EX 2.02 2
3.3 000 037 EK 3.10 3
3.9 073 000 K 1.01 3.
2336 RCS 6

2393 NSS 10



6., PLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 21

- ——————————————————.

ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D.
(-;?
ANSHER 6.03 (2.20) wmeoMn+ ﬁmp?(a"\‘((’ lklN.‘—) e (4"6’ 5\4‘"‘() a‘af“l*) (, l,§)

3. -Elow indresters—paraliel—tbothetesk—witl irdreate—alower—4thermrmor—
Bl fiow A5 IBRAoEAMILIy D10 COMLOHENL LoMeratires. O Ssffocted
componsnt tenperetrres—wonid—be -
as—dowrrstresmof—theToOMPUTETTt oot e r—bhRefr—rroTmE T4 he
leak uwas upsisesmn—of—tme—conparment—O0T7

be Hiah flow will cause RCFP therm2l barrier CCR outlet valves to close
Fressure builldup will seat check valve
Fiping between valves 1s designed for 2485 psig (0.9 each)

REFERENCE

AOF-20 p3. 1

BVPS OM 15.1 3. 16

3.10 008 000 K 3.01 3.5
3:3 000 009 EK 3.15 3.2

LP-S50QS-6.3 1

ANSWER 6.04 (2.00)
2. To ensure required adequate back pressure 1n the RCF seals (0.9)

b. Key interlock will only 3llow one breaker to be racked in at a3 time
(0.5)
€ For load follow and permits the dilution of water to follow the
initi1al xenon transient (0.95) but wsing 1t adds lar3e amounts of
non-hydrogenated water to the RCS (0.5).

REFERENCE
BVFS OM 7.1 p3. 38
7.2 p9% 1¢ 3

- - - e e e e e -

3.1 004 000 K 1.06

3.2 002 000 K 1.06




6., PLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION PAGE 22

-

ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILK» D.

ANSWER o 6.0%5 (2.00)

Control rods will auvtomatically move outward (0.4) due to temperature
error and power mismatch error during the transient (0.4)., With a
small MTC» reactor power will rise (0.4) cauvsing a (C-2) overpower rod
stop (0.4} and power overshoot results in an OTdT or OFdT trip despite
Doppler feedback (0.4).

REFERENCE
BVFS NS-10 pa3s 3 to 12
NS-8 p3.39

————————————————————————————————————————————————_——————————— - -

3.1 001 000 A 1.02 3.4
3.5 04S 010 K 4.21 3.2
3.9 012 000 K 4.02 4.3

2352 MSS 3

a8+ Letdown pressure control valve (MY—€H—4TS (0.4)

bs, Will not open at RCS pressure » 430 psig
Will auvto close at RCS pressure > 630 psig
Will not open i1f pressurizer vapor temperature > 475 F (0.5 each)

c. Manually placing two keylock switches 1n their automatic position
(Enables tne FORVs' low pressure setpoint) (0.4)

d. The backup supply are two nitrogen filled accumulators (0.4)

REFERENCE

BVUPS OM 10.1 pas. 2» 15

10,2 p3s. 6» 7

6.1 P3s. S22y 93
3.2 006 000 K 4.08 3
3.4 005 000 K 4,01 3
3.3 010 000 K 4.03 4
3.8 078 000 K 3.02 3

- ————————————————————————————————————————————————————————————————— -

LP-SQS5-10.1 a RCS FZR Fressure relief system 7

S
2 ¥ K 8:87 35
1
6



6., PLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTATION FAGE 23

[P —————————— ettt Al

ANSHERS -- BEAVER VALLEY 182 -86/07/22-SILKs D.

ANSHWER 6.07 (2.50)

a. Ensures that secondary system pressure will be limited to within
its design pressure during the most severe transient (0.5),

b, 1. Minimize positive reactivity effects of RCS cooldown associated
with the blowdown (0.5)
2. Limit pressure rise within containment during 3 steam break
in containment (0.%5)

¢, Hot Zero Power (.25) because of the 3reatest mass in the SGC results
in the largest RCS cooldown (.29)
EOL (.295) becawse MTC 1is at its maximum negative value (.295)

REFERENCE
1/8 B 3/4 7-1
T/8 B 3/4 7-3
FSAR 14.,1-35 to 38
3.5 000 040 EK 3.01 4.5
EK 2.01 2.5
EK 1.05 4.4
3.5 039 000 K 4,05 3.7

S ————————— M it

Objectives FGS-10-17

ANSKER 6,08 (2.30)
- ) See sketch $2+45)

b, To precerve power to the Diesel Generator Auto Loading Sequence
Circuwits (0.4}

c. Permissive signal from associated undervoltage devices (0.4)

REFERENCE
BVUFS OM 37.1 p3s 78y 79
BV exam Bank Question 6-4 =z

3.7 062 000 K 4,09 2.9
K 4,03 3.1

S ——p— ettt

LP-SQS-36.1 27
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6. PLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTATION PAGE 24

ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D.

ANSHWER 6.09 (3.20)

3. Associated quench spray pump running (C,4)
RWST low low level (0.4)

b. Reduces quench spray flow to minimizZe negative pressure when con-
tainment returns to subatmospheric pressure following a LOCA (0.8)

¢, 9nly out leakaze can occur 3and dilution of porated water by river
water ir containment 1s not possible which ensures necessary shut-
down mar3in (0.8)

d. N T —EIbrrrbrete$ushbutions must be depressed Defore—the—
1 3 4

REFERENCE :
EVPS OM 13.1 p3s. 2» 8y 12y 19 quench dpruy pumps

V@Y (0-3) ¢ signal e oot mitic

P ———————— e I

LP-S05-13.1 314,53



6. PLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION PAGE 25

-~

ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILK» D.

ANSMER 6.10 (3.60) -

a. Higher pressure would tend to increase the amount of accumulator
water carried out the break (0.,4), Lower pressure results in less

rapid delivery of accumulator water to the reactor tending to delay
core recovery (0.4).

b. SI signal (0.2) and 2/4 low level on RWST (0.,2)

c. 1. Containment sump to LHSIF's suction valves (SI-860AyE) open
2. LHSIF's miniflow iscolation valves (SI-BSSA+EsCs»D») close

3. LHSIF's discharge valves to HHSIP's suction (SI-B63AsE) open

4., HHSIF's suction from RWST (CH-11SE+D) closed (0.3 for valves

S+ LHSIP's suction from RWST (SI-B&2A»B) closed 0.5 for order)

4., Manwuwally align an owtside recirculation spray pump (0.4)
REFERENCE

BVFS OM 11.1 pgs. 3» 7% Fig 11-12 3 BV Exam Bank Question é-11 asrbd
PVUPS NS~-13 pgs. 9-13
3.2 006 000 K 46.02 3.9
K 4,06 4,2
3.4 005 000 K 3.05 3.8

- e e

LP-80S-11.1 326



7. PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND

ANSWERS -- BEAVER VALLEY 122 -86/07/22-SILK» D.

ANSHER 7.01 (1.70)

a. Decay Tanks sampled and analyzed (0.5)
Independent verification of release rate calculation and valve line-up
(0.95)

b. Activity should decrease 3s soon 3s water in the pipes from the dis-
charge of the pumps 1s curged v, —FH——aetr—tnemrthe Teieses—eshould
be—sterpet—tOTIrr (0.7)

REFERENCE

TS pa. 3/4 3-63

BVPS OM 19.4 pg3.
17.4 £3.

3.11 068 000 Sys gen 4
071 000 Sys g3en S

ANSWER 7.02 (2.50)

3. MWhile performing E-0 i1f totasl AFW flow < 350 apm (0.2) g/
Heat Sink Red FPath - SC narrow range level in Jeest—eme,SC < S% (.15)
- Total feedflow to 8G's < 350 GPM (.15)

bs Wide rarage level 1in two SG's < 104 (0.4)
Fressurizer pressure 3reater than 2335 psig (0.4)

€. RVULIS full range 1nd1catxon(i 611) (0.4)
At least two RCS hot le3 temperatures { 350 F) (0.4)
Five hottest exit TC's(< 1200 F) (0.4)

REFERENCE
BVPS EOP FR-C.1 p3. 11
FR-H.1 p3s. 1y 2
3.4 000 074 EK 3.11 4.4
3.5 000 0S4 EK 3.04 4.6

LFP-SQS5-S3A-FR-H EO0 2
LP-8G8-33A-FR-S E0 2




-

7. PROCEDURES - NORMALs» ABNORMAL,» EMERGENCY AND

ANSWERS -- BEAVER VALLEY 182

ANSHER
8.

d.

REFERENCE

(1)
(2)

(1)
(2)
(3)

(1)
(2)

(3)
(4)

7.03

(2.50)

Close main steam trip valves

-86/07/22-SILKy D.

Close non-return valves R

Pressurizer pressure < 1845 FPSIG
Contsirnment pressure . 1.5 PSIG.

Steamline mressure <

910 PSIG

RCS subcooling criteria met
Feed flow to intact SG's(> 350 GFM)or

Narrow Range level

RCS pressure -
PZR level( > S%

in at least one intact SC

v Runhif He turl,pe

PAGE

2

7

Clawne e Muin sham b’f\lﬂ,«, valves (O aC&‘[,)

(0.2 each)

(0.23)

Sst.able or increasing) (0

(0.22)

Reactor trip breakers must be closed

BVPS EOF E-0 pas. 3» 5

S ———————————————— e

3.1 000 007 EK 3.01 4.6

S S S ————————— e

Letters deriote sequencial i1importancer

LP-S5QS-S3A-E-0 ED 1.3
ANSWER 7.04 (2:50
3.
b. As directed in E-O
Coe 2930194 $3:8)
REFERENCE

EOF E:x Vol p3s. 31698

S S - —— e et

SWFWGKA

g ————————— e

22 &§.3

LP-SQS-S3A-Intro CO 1b»

)

14,

(0.95)
When transferring out of E-0 (0.%)

22

(0.4)

bwllets do not

v 22)

(0.23)

(0.5)



7. PROCEDURES - NORMAL» AEBNORMAL.» EHERGENCY AND PAGE 28

ANSWERS -- BEAVER VALLEY 182 -846/07/22-SILKy» D.
ANSHER 7.0%5 (2.00)
a8 S(N-IB) = 50 REM (0.2)
Total lifetime to date = 48 + 1 = 49 REM (0.2)
Total lifetime available = S0 - 49 = 1 REM (0.2)
Totzl this quarter available = 3 - 1 = 2 REM (0.2)

Lifetime 1s more restrictive than auarterly limait

0.85 REM/HR gamma + 0.30 REM/HR neutron =1.15 REM/HR dose rate
1.0 REM/1.15 REM/HR = 0.87 HRS = S2Z MIN (0.4)

b. 25 REM whole body one time exposure (0.4)
Emergency Director (0.4)

REFERENCE
10 CFR 20.4; 101
BEVPS RCM p3. 9

S —————————————— ettt

System wide and plant wide generic K&A (SWFGKEA) 10 3.9

ANSHER 7.06 (2.50)

Dt’/cﬁ’@ The actual pressurizer water level is less than 60% or
The secondary water temperature of each SG 1s less than 25 F above
each of the in-service RCS cold le3s temperature (0,5 for either)

b, Return bank to 500 pcm below ECP and recalcuwlate ECF  (0.95)

¢+ Ensures that!
1. The moderator temperature coefficient is within its analyzed
temperature ran3je

2, The protective instrumentation 1s within its normal operating range

. The pressurizer is capable of being in an operable status with 3
steam bubble

4, The reactor vessel 1s above 1ts minimum NDTT temperature
(0.3 each)

REFERENCE

BUFS OM S50.4 pg. 308 10

TS p3. B 374 1-2

TS 3.4.1.6» BEVFS OM 6.4 23 3

3.4 000 000 Sys Gen S 3.9

3.1 001 010 A 2.07 4,2

- U e G G W W U G A5 WD S G R W D S R D SR A D D D S D WA -

LF-50QS-6.3 S



7. PROCEDURES - NORMAL» ABNORMAL» EMERGENCY AND PAGE 29

RADIOLOGICAL CONTROL

ANSKERS -- BEAVER VALLEY 182 -86/707/22-SILKy D.
2336 RCS 8

ANSWER 7.07 (2.00)

a. Abnormal pressurizer pressure and level responses to charging
and spraying (0.95)
Indication of departure from subcooled conditions (0.95)

b. If the potential for interruption of core cooling with hydrogen in the
vessel exists (0.95)

c. I1f the pressurizer bubble is interferring with the ability to
maintain pressure control (0.,95)

REFERENCE
BVUPS OM 6.4 pgs. 121, 126

R ————————————— A it

3.6 028 000 K S.01 3.9
3.3 000 009 EA 2.01 4.8
EA 2.38 4.3
LF-SQS-6.9 S
ANSHER 7.08 (3.30)
3. 1., Prevent excessive inventory loss (0.3)
2., Freclude core uncovery from RCF's tripping a3t a3 later time (0.3)
b. 1. Highest RCS SG D/F < 145 PSI (0.4)
2., No CCR Flow to RCF's (0.4)
¢+ 1. Unexpected increase in S/GC narrow range level.
2, High S5/G sample radiation.
3. High S/GC steamline radiation.
4, High S/G blowdown line radiation. (0.25 each)
4., Containment pressure - S psig or containment radiation > 100000 R/hr
or integrated containment radiation > 1000000 R (0.%)
REFERENCE

EBVPS Exec Vol E-0 step 23 p3. 33
BVUFS EOP E-3 pgs. 2» 3
E-0 Attachment &

SR —p———— M ettt g



7. PROCEDURES - NORMAL» ABNORMAL» EMERGENCY AND PAGE 30

RADIOLOGICAL CONTROL

ANSWERS -- BEAVER VALLEY 182 -846/07/22-SILKy» D,

LP-808~-33A-E-1 EO0 3
LP-S0S-53A-E-3 EQ0 1

ANSHER 7.09 (3.00)

a. Containment purge exhaust and supply dampers close
Contairment pur3e to exhaust far damper closes
Main filter bank bypass dampers close
Main filter bank inlet dampers open (0.4 each)

b. Ensure that a single failure will not result i1n 3 loss of heat
removal capability (0.6)

c. May be stopped(}or one hour per eight howur perioq)for core alterations
in the vicinity of the hot legs (0.8)

REFERENCE
AOP-22 p3. 1
TS pgs. B 3/4 9-2y» 3/4 9-8
3.4 000 025 Sys gen S 3.9
3.11 034 000 K 3.01 2.9

A S - ————————

LF-8Q5-10.1 9

ANSWER 7.10 (3.00)
a. Plant heatups plant cooldowns abnormal pressure/t?mperature transients
Chemical sheck (0,33 each)
b. Preclude potential high airborne and increased radiation levels 1in
the auxiliary building (0.5)

c. Xenon and 10dine (0.23 each) m-Kkyp#on

4. Seerstrenms—aiy COontlifue—tup—to-dG—ovresiprovided—thot—operatron UTTHET
W!HB trme v ('}P'"."A(,r’ f"“y (*"Y'h"“(’ p,’;’/,(,(‘(/ ﬂ’(" (’(ﬁ V,*\/ (/((__‘

REFERENCE e T Oxeod] the himif on e Toch ypec Curw
AOF-43 pgs, 1y 2 (TS5 Fiqure 3 u-1) . SNSRI S wie o oo
TS p3. 3/4 4-18 Pre 20 o0 by within spourlrach
3.11 000 076 EK 3.01 3
EX 309 3
Sye gen S

J/n/ "

- —————————— i ——————————————



8., ADMINISTRATIVE PROCEDURES, CONDITIONS» AND LIMITATIONS PAGE 31
ANSHWERS -- BEAVER VALLEY 182 -86/07/22-SILKy D.
ANSHER 8.01 (1.50)

a. Interval requirement not exceeded [0.25]. Eight days does not
exceed 1.25 times the specified interval [0.53].

b, Interval requirement exceeded (0.25). The last 3 consecutive
intervals exceed 3.25 times the specified interval [0.5].

REFERENCE
TS p3. 3/4 0-2

LP-SQGS-11.1 7

ANSWER 8.02 (1.00)

The Fire Erigade shall not include three members of the minimum shaift
crew necessary for the safe shutdown of the unit or any personnel
required for other essential functions during a fire emergency (1.0).,

REFERENCE
SAF og3. 8
TS Pgo 6"1

- S e . e e e A e e e S S R SR S S R S S TR R S A DGR ED SR DR R R R AR S DR R S D - -

ANSKHER 8.03 (2.50)

(The Technical Specifications require that all LCO's be satisfied prior to
entry gnto an operational mode.)<®+?5>~ Sin you are about to enter Mode
3« the heatup must be discontinued O+%) and Tave held at less than
350 F until Charging Fump 18 1s proven operable (S8 .

Py g

REFERENCE

R —————— DR A ettt Rl

SR pppesspe—mse————— P R R 2 e et

LP‘SQS‘?Q‘ 9



8. ADMINISTRATIVE PROCEDURES» CONDITIONS» AND LIMITATIONS PAGE 32

ANSHWERS -- BEAVER VALLEY 142 -86/07/22-SILKy» D.

ANSWER 04 ; +50)

()
Modes 1&2-- e in ﬁsa with pressure within l&nxts in one hour., (.795)

s %
Modes 394-5-- Reduce pressure to within limit in S nx?utes. (+79%)
¢ 3)
All Modes-- Notify the NRE: Manager of Nuclear Oporatxon: and J;C
(within 24 hours). (1.0)

REFERENCE
TS pas. 2-1y 6-12

-

SWPWGKEA S 3.9

2336 RCS 8

ANSKWER 8.05 (2.50)

LCO's i1ndicate lowest performance level of equipment required for safe
operation of the facility (0.5)., If proper automatic action occurs prior
to reaching Limiting Safety System Settingss then Safety Limits will not

be exceeded (1.0)., If Safety Limits are not exceeded then fuel and RCS
integrity will be mainteined (1.0).

REFERENCE

TS pgs. B 2-2+3
10 CFR S50.36 ¢

SWFWGKE&A S 3.9

ANSHER 8.06 (2.,00)

2., You may operate for up to two hours with one less than

mirimom
complement (0.75) provided that immediate action is taken to bring the
complement up to minimum (0.5),
b. The orn-shift STA will have to wait for 2 relief to come in (C.75).
REFERENCE
TS p3. 6-4

S ——————— ettt



8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 33

ANSHWERS -- BEAVER VALLEY 182 -86/07/22-SILK» D,
ANSHWER 8.07 (2.00)
RCS Pressure Isolation Valve Limits exceeded. (1.0)
UNIDENTIFIED Leakage limits exceeded,. (1.0)
REFERENCE

TS 3.4.6.2% TS 3.4.6.3

R p——————— A ettt Rl Rl R il o

2336 RCS 8

ANSHER 8.08 (2.50)
All penetrations required to be closed during accident conditions are
either!

Capable of bein3 closed by an operable containment auto-isolation
valve system (0.5)» or
Closed by manual valvesy or blind flanges (0.95)

All equipment hatches are closed and sealed (0.3)

Both doors in each personnel air lock are properly closed unless bein3
used a2t which time 2t least one air lock door shall be closed (0.35)
and air lock leakage is within limits (0.3)

The containment leakage rates are within limit (0.95)

REFERENCE
T8 1-2

- - e e e

LP-SQ@S-12.1 9



8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 34

ANSWERS -- BEAVER VALLEY 182 -86/07/22-SILK» D.

ANSWER 8.09 (2,00) -
@a. Shift Supervisor (0.95)

b, In an emergency when this action is immediately needed to protect the
public health and safety and no action consistent with the license
conditions and Tech Specs that can provide adequate or equivalent
protection 15 immediately apparent. £31:+8)

REFERENCE
SAF pg3. 49
EFF 23 5-3

R ——————— A ettt

SWPHGKEA 36 4.7

ANSKWER 8.10 (3.50)
8 2 (0.9)

b, HWithin 15 minute. (0.2)
1. FRestore the indicated AFD to within the target band (0.4)» or
2. Reduce the thermal power to <90% of rated thermal
power., (0.4)

c. Accumulated penalty over the past 24 hours is 89 minutes. (1.,0)
The penalty will be reduced to 60 minutes 3t 1618 minutes on
05/13/8%5 and thern power may be 1increased. (1.0)

8S% 0318-0310 = 8 (0.29)
5% 1637-15%57 = 40 (0.2%)
435% 0310-0148 - 82/2 = 41 (0.%5)
89 min. total penalty
05/13/85, from 15575 81 min left -60 - 21 min -> 1618 05/13/85 (1.0)
REFERENCE

T8 3.2.11 18 pg. & 3/8 2-2

PR TR pe———s———_ R S S R Sl el gt ot e



S

8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS FPAGE 35
ANSWERS -- BEAVER VALLEY 122 -86/07/22-SILKy» D.
ANSHER 8.11 (3.00)
@+ Review plant status by inspection of control room instrumentation

Review entries in logs
Conduct a briefing with the off-30in3g NSOF using Shi"t Relief Turn-

over Checklist (0,33 each)
b, The Nuclear Shift Supervisor (0,33) expresses permission via the
Equipment Clearance Fermit (0.33) and Maintenance Work Request (0.33)
c. No (0.5)., Technical evaluation has to be done with OSC concurrence
prior to installation (0.5).
REFERENCE

SAP p3s. 12y 27» 23

S ——————— A ettt R

SWPWGKERA 14 4.0
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1. PRINCIFLES OF NUCLEAR FOWER FPLANT OFERATION.

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

[P ——————————— i TR g

QUESTION 1.01 (2.50)

a. ior an operator taking data for 3 1/M ploty how will the Shut-
dowri marair (SDM) zffect the time elapsed before & stable count
rate -an be obtained sfter withdrawing rods ?

b, HYow will the initiz2l count rate affect the count rate st crat-
icality 7

¢se If the speed of the control rods were to somehow 1ncrezse. What
wonld e the effect be on:

.

1. Rod hei1ght at criticality ?

2. Couvnt rate at criticality °?

QUESTION 1.02 (2:,00)
2. Does Betz par effective increaser decreaser or remain the same
from BOL to EOL? Explain your answer.

b, Ffer two equivalent positive rezctivity 2dditions to a3 critical

reactory will the SUR be the samey largers or smaller at EOL a3

compared to BO0L? No explanation 1s necessary.

QUESTION 1.03 (2.00)

FAGE

(0.7%5)

The reactor 1s at 100%Z power at EOL. Rods are at 220 sterps on EBank D,

Eoron concentration 1s 300 pom. Fower muzt be reduced to 75%. It

rods

will be inserted to 129 steps on Bank Dy what will be the final boror con-

centrata
$0=-7+ 30

sxxax CATEGORY 071 CONTINUED ON NEXT FAGE xx¥xx)

-y v &

or 3t eaquilibrium conditions at 75% power? Use the Figures 50-6»
-8 S50-10 3ttach2ad, Show 311 work and state 3ll sssumptions.,



i,

QUES

Com
4 h
{EC
and
ar

D

QUES
A
mai
2.

DQ

NOT

QUES

FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION» FAGE 3
THERHODYNAHICS- HEAT *RANSFER AND FLUID FLOH
TION 1.04 (3,00
pare the Actuwal Critical Fosition (ACF) for 3 startup to be nerformed
ours after 3 triz from 100% powers to the Ectimated Criticzl Fosition
PY 1f the following events/conditions exist. Consider each separately
independently., Indicate whether the ACF 1s HIGHER tnans LOWER than
the SAME 3s the estimated critical control rod position. Eriefly
i2in the reaszon for ezach of your answers.
The THIRD coolant Pump 1s started two minowtes grior Lo
eriticality.,
The startup is delaved wuntil 8 hours 3fter the trio.
The steam dump pressure setopint 13 increased to 2 value just
pelaow the Stesn Gernerstor Atmosgheric Dume (FORYV) setpoint.,
Ar entire string of feedwater hezters is taken out of service
just prior to criticality.
TION 1400 {2:.90)
lean core 13 started wep and taken %o 39 % powery where 1t re-
ne for 30 days!
Describe tine reactivity changes the operator muest compensate for
due to fission product 20150Nns., {3:5)
After 30 dasvs 2ower 1s increased to 100%X. Explain 3ny further
reactivity chanses required., .Specific reasctivity values 2re
NOT reouwired) 3:0)
€/ Indicate amerouimzte time and duration of reactivity changes.
TION 1.06 (3.00)
w1ll the following paramater changes affect control rod worth? Explain.
ave increszsec T degreesz F© 1.0)
aren Concentration 1ncrezses S0 PEM (1.,0)
v gt DeLETED ;
e ettt et e g e -
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1. PRINCIFLES OF NUCLEAR FOMWER FLANT OFERATION,

THERMODYNAMICS, HEAT TRANSFER "AND FLUID FLOW

QUESTION 1.07 (2.00)

3. Why is the limit for the overtemperature Deliltas T trip bhased
on not reachina sasturation conditions 1in the hot legs?

b, Refer to figqure 2.,1-1 asttached.

Qperation within the limits of the 2250 ﬁsxa curve from "98%
power- “422-F Tave to "120X power- S90-F Tave will prevent
exceedira what srecific minimum plant thermal criteria?
Include any arplzcable setroints.

QUESTION 1.08 (2.50)

Assume one RCF tries 3t 30% power without 3 reactor protection
system sctuation or 2 change in turbine load. Eriefly discuss “OW
and WHY each of the fcllowing garameters will change.

a. Flow in the operetins Reactor Coolant System:z loops.

ny, The ratio of core flow compared to the total loor flow.

{Core flow/Total looz flow)
(3 Rezctor vessel delta-F.,
d. Actuval Core delta-T.

e, Steam tempersture 1n 3 steam Jenerator in an opersting loop.

Briefly exclain how 3nd why fuel centerline temperature 1is affect-
ed by the following!

a. Fuel densification.
b, Interstitial apsorbrion of fission 3asses in the fuel =elliets.

ce Llad creen,

[ EEXER)

N
(g
N

(exxys CATEGORY O: CONTINUED ON NEXT

FAGE

(0.3)
(0.5}

(0.3)
(0.5)
(0.3)

(1.0)

(0.75)

(0.75)



1.

PRINCIFLES OF NUCLEAR POHER FLANT OFERATION, FAGE

QUESTION 1,10 (3.00)

E

Qo

A variable speed centrifugal pump 1s operating at 1./4 rated speed
in 2 CLOSED system with the following parameters:

Fower = 300 KW
Pump delta F = 50 psad

Flow = 880 apm

What are the new values for these parameters when the pump speed
15 increased to full rated speed?

-
-
o

Cinoose the answer %*hat most correctly completes the sentence. {1

<
w
sk

*In 3 CLOSED sy tems twe single staje centrifugal Fumps
1=

Y5
operating in parallel will have--(choose-from-bDelow)--+ as

compared to the same svstem with one sinjle stage centrifugal
pumz operatins wiih one pump isolated.®

1., double the head 3and double the flow rate.
2, the zame hezd 2nd the same flow rate.

3. the s2me hesad and double the flow rate.
4, douwble the ne3d a2nd the szme flow rate.

How doet the svailzble NFSH change when system flowraz
increagsed 7

i
i
o
>
w
o
(L}

o
i

Why 1¢ cavatation wndesirable® t

(xxxxx END OF CATEGORY 01 w»xxxx)

wn



2, PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE )
QUESTION 2.01 (2,00)
Match each RCS system menetration in Column A to 1ts correct location
in Column E.
COLUMN A COLUMN E
3. Excess Letdown i+ Loop A Hot Leg
2+ Loop C Hot Leg
b, Normal Letdown 3. Loop A Cold Les
4, Loop & Cold Ley
c. RHR Cooldown Suction S+ Loop C Cold Leg
4. Loop B Hot Leg
4. Pzr Surge Line
e. Normal Charging
QUESTION 2.02 (2.90)
3. Explazin why the flowrste through tne RCF #1 seal is not constant for
gll plant conditions. {1.0)
m, How i the #1 seal return flowpath affected by a Containment (cntmt)
phase * A * isolation ? (1.0}
c. What determines the differentisl pressure across the RCF #1 seal? (0.9)
GUESTION 2.03 (2+90)
3, How 15 the 1nterlock 2ssociated with 4160 Bus 1A supply Dreskers
ACE 41A&C bypasses 3o that 3 live bus transfer can De conducted? {0 3)
b. What olant condition will caus2 automatic closure of the Emergency
Diesei Generator outiput Dresker ? (0.9)
¢, What 3re the three 41460 volt loeds (motors) capable of Deing
sueolied by either safezuwards bus 1AE or 1DF7 £1+9

R EENY

CONTINUED ON NEXT FAGE »xxxx)




2., PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 7

QUESTION 2.04 (2.50)

a. Describe the ogpening interlocks 3ssociated with the RHR 1inlet
isolation valve (MOU-1RH-701),Include setpoints where applicable, (1.0}

0 State the TWO conditions that must De satisfiead for Automatic

Recirculation Sume valve, opening for Cold Le3 Recirculation. (1.0)

ganoﬁuikuu:,npinalls BeoAfBwcR

c., How does RCS pressure chanje 1f 3 K 13 started when RHF 1s
controlling slant pressure and temperature under solid conditions ?
Assume a mlant cooldown has just beern completed wsing RHR from

250 F to 150 F. (0.8)

\
)

QUESTION 2.05 '

w
O

[

=

Indicate whether the following statements concerning the Feedwater and
Condensate system are TRUE or FALSE.

1

3. At 300 psig feed pump swction pressure (decreasingles a condensate
D!ﬂm pume will aute starty if zvailable.

b, 70 % SG level will trip a feedwater ocump/turbine.

te If 2 Main Feedwater Fume's recarculation valve dcoesn't open
shutdown the oume,

QUESTION 2.96 (2.50)

3. State the rated flow of ezch type of suxiliary feedwater
cumt= below!
- motor driven.
- turbine driven., (1.,0)

-

b, State FOUR conditions/signals that will auvtomaticzlly start the

MOTOR driven zuxiliary feedwater sumpe, (Include coincidences) (1.0)
C. Why does the turbine dr-ven auxiliary feedwaster pump's
recirculation valve osen at 55 gpm 7 (Q+5)

(xmesx CATEGORY 02 CONTINUED ON NEXT FPAG

E x¥egx)



2. FLANT DESIGN INCLUDING SAFETY AND EHERGENCY SYSTEMS FAGE 8

PP ———— A e - ——————— -

QUESTION 2.07 (3.90)
3., List 3 sources of hydrogen found 1n containment ~ost-LOCA (1.3)

ne, The containment air hydrogen concentration must De kept Delow
percent Dy volume to prevent the possibility of an

e plosion in containment, (Frovide value) (0.5)
c. What two systems provide for nydrogen removal post-LOCA 7? (1,0)
QUESTION 2,08 (3.00)

Far the following comporentss 1ndicate whether they will receive an OFEN
CLOSE: or NDO 3ignal wpon safety injection 1initiation due to low RCS
pressure.

Control room swe=ly and exhaust ducts

Main feed bypass valves

€I z2ccumulator discharge 1solation valves
Normzl charging containment 1solztion valve
Msin steam 1sclation valves

RWST to charging pump suction valves

-

M ON U w

3. €&oron recire to BIT isolation valves

he VLT outlet isolatior valves

i. Component coecling 1s0l2tion from letdown heat excnanger

j+ Steam supply valves to turbine-driven feed pums
QUESTION 2.09 (3.00)

a. Provide THREE Comeoonent Cocling (CCW) system alarms that could
indicate 3 RCS to CCW leak,

em 135 protected against an

b, Describer in details Now the st
2 CCW rupture occcurred 1 the

overpressure condition if
RCS Thermal Esarrier.

(spums CATEGORY 02 CONTINUED ON NEXT FAGE wxxxxx)
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QUESTION 2,10 (2.350)

If 3 Recirculation Spray Heat Exchanger tube rupture were to occur
durina operation with 2 large break LOCA in progressy» what would be!

a. The indicaticn to alert the ogperator of this occurence?
b, The consequerces of no operator action?

e, Hcw would the operator recover from this event? (Give the
basic stepe that 2re necessary - valve and instrument numberse

etec. not recuired,)

(xxxxx END OF CATEGORY 02 xxauxx)

FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 9

(0.5)
(1.0)

(1,0)
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3., INSTRUMENTS AND CONTROLS FAGE 10

- ———— -

QUESTION 3.01 (3.00) Assume 81D 15 Conttol chaneel

The plant is operating at B80%Z powver when a“Thot RTD fails high., EBriefly
EXPLAIN how this failure will affect the followin3. Consider each item
independently. Assume no operator sction 3nd all control systems are in
avtomatic.

3. Rod insertion limi%t setpoint (0.7%)

b. Chzraing flow (initially) (0.75)

c. Control rod bank zosition (0.7%)

g, Stezm dume control system (0.79)
QUESTION 3,02 (3.00)

Eriefly describe any AUTOMATIC actions and 3larms associated with the
followina Process Radiation Monitoring System channels.

3., Condenser Air Ejector Vent Monitor (RM-15V-100) (0.8)
b. GCaseous Waste Farticulate Monitor (RM-1GW-108A) (0.8)
¢, Contairnment Furge Exhaust Monitor (RM-1VS5-104A.E) (1.4)

during REFUELINC operations.

QUESTION 3.03 (3.50)

a. How miaht overcompensation of one 1ntermediate range e:icore
detector be reccanized on the startup RATE meters after a
resctor trip ? Consider response i1mmediately azfter the trip
and 5-10 minutes after the trip, (0.75)

L
-

Irtermediate range channel N39S 1s reading 10 ~1! amps while
channel N34 1s reading 10 -10 amps. Using the Source Ranges
how would you verify which channel 1s reading correctly? (0.7%9)

wlain the effect of an adjustment of the ‘summing and
level amp 3sin ad just pot’' on the NSO current comparator
and the power rana3e (FR) level indication. (0.795)

(3]

Lo

. -

ra

Why should raution te wsed when 2d justing this pot while 2t
power ? (0.7

3. Hhen 1s this pot

("
o
“
W
(g
04
(8
b
-
-
-
)
w
-
o
o
]
et
i )
<
o

(sxxnxn CATEGORY O3 CONTINUED ON NEXT PAGE sx¥ax
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3., INSTRUMENTS AND CONTROLS FAGE 11

- - - - —— -

QUESTION 3.04 (2.00)
Indicate whether the following situations will ARM ONLY» ARM AND ACTUATE
or HAVE ND EFFECT on the steam dump system.

3) S0% powery 18% step load increaser Tavg is 6 F less than Tref,
steam dumps are in the Tavy mode of operation

o) B80% powers 7.5%/min ramp decrease in turbine load for 3 minutesy
Tavg is 7 ~ greater than Trefy steam dumps are irn the Tavgy mode
of operation

c) Mot Zero Fowers Tava=S4% F, steam dumps are in the STM FRESS mode
with 985 psia set into the steam pressure controller

4) Reactor trims Tavg=%549 degreess steam dumps 1in Tavy mode

QUESTION 3.0FT (2.50)

2. List two control rod interlocks that will prohibit rod withdraw-
al in awvtomatic only AND explazin the necessity for these inter-

locks. (1,0)
b, List and explain the $ functions of (or automatic actions reswlting
fram) an nraent failure in the Rod Control System. (1.95)

TRUE or FALSE

2, The intercestar 3nd 3ovenor valves are the ONLY valves closed by the
Overspeed Frotection Controller.

6. The “hrottle and reheat stop wvalves are th ONLY valves closed Dy
the Overspeed Trip Mechanism.

. The reheat stoes 2and i1nterceptcr valves are opened when the
turbine 13 latched,

QUESTION 3.07 (3,00
List 211 the automat:c signals tnat will cauvse 2 safety i1njection.
Ineluje setmointe and coincidence/logic. Do not include manual SI.

(axxxx CATECORY 02 CONTINUED ON NEXT FAGE #mxxx)



INSTRUMENTS AND CONTROLS

QUESTION 3.08 (2.00)

Indicate whether the Over Temperature Delta Temperature (0T-DeltaT) trip
setpoint will INCREASE, DECREASE, or REMAIN THE SAME for the following
parameter changes. Consider each separately.

a. Increasing Tav3.

b, Tavg decreasing to less the than rated full power Tava.

c. Deltz I becomina more negative,

d. Fressurizer Fressure 1ncresasing.

QUESTION 3.0°9 (2.50)

“povide TWO additional (different/separate) AUTOMATIC signals
other than High-Hiah 5/GC water levels which will generate 2
a feedwater 1sloation signal., (Setpoints are not regquired)

Liet ALL the additional automatic asctions zssociated with
High=-High SC water level, other than feedwater 1solation
valve closure, (MOV-FUW-156 AYEsC)

QUESTION 3.10 t2,00)

Plant losd is S0% arnd the Chemical and Yolume Control System (CVCS)

in a2 normal lineup &and controlling pressurizer level fails high. Assuming?
no operator actions stszte the sequence of events that would ocecur until
stable plant conditinne are reached or until the reactor trips. Include
3pplicable setpoints.,

(xxwxx END OF CATEGGRY Q2 =xy3xx)
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4, FROCEDURES - NORMAL» AENORMAL, EMERGENCY AND PAGE 13

TTTTRADIOLOGICAL CONTROL

QUESTION 4.01 (3.2%9)
2 .ist five conditions that regquire Emergency EBoration of the
<CS. (2.2%5)
b. How 1s Emergency Boration 1nitizted ? (1.00
QUESTION 4&4.02 (3.00)

Answer the following concerning Adherence to Oper~ating Frocedures.

3. What two conditions do not reauire 2 procedure to be wresent (at the
location) and open (reazdable)? (1.0}

b, There 2re two specific instances that allow devistion from groce-
duress license conditions and/or Tech Specs. In one circumstance
prior SKRO approvel iz needed. In the others» no prior gporovel 1s
required. What are these two circumstances? (2.0)

QUESTION 4.02 (3.00)

List the immediate action sub-steps from E-0» *Reactor Trip or Safety
Injection® that eliow vou to accomplish the following 1mmediate actions!

@, Check if SI is actuated (1.0
bs Verify Gerierator Trip (1.0}
c. Verify AFW pumps running (1.0

(xwxxx CATEGORY 04 CONTINUED ON NEXT FAGE wxxxx)



4, FROCEDURES NORMAL» AENORMAL» EMERGENCY AND

QUESTION 4.04 (3.00)

Answer the following questions regarding E0F 35 FR-H.1» RESFONSE 7O LOSS OF
SECONDARY HEAT SINK:

3. List the two separate circumstances which warrant entry 1nto
this procedure., Incliude any applicable setpoinis.

b, What 3ctionrn is required 1fy during this crocedurer the RWST
level decrezses to less than Z0 feet 7

what symptoms must be sresent before 3 SGC 1s considered
E hot/zdry .

QGUESTION 4,09 (2+50)

During a serious emerjency» operators may be called upon to assist
search and rescue or recovery operations in the plant,
a. In such casesy» what dose couwld you receive!l

1) To bring an injured worker to safety?
2 To eliminate the further escape of radioactive effluents ?

What 2re the possible effects of receiving radiation exposures
the ievels of S0 rem ° 1Include short and long term effects.

Who must authorize this voluntary radistion exposure up to the
emergency limits 7

(axaxx CATEGORY 04 CONTINUED ON NEXT PAGE wxxux)




4, FPROCEDURES - NORMAL» AENORMALs» EMERGENCY AND FAGE 1S

- — - —————— - —— -

The following questions pertain to Frocedure E-1» Loss of Reactor or
Secondary Coolant.

3. If SI is terminated 3nd RCS pressure decreases to less than 250
psi13» themn what action 1s required 7 (0.5)
be What are TWO circumztances per E-0 which require shutdown of the
Reactor Coolant Fumps? One circumstance relates to the steam
gJeneratorss the other relates to 3 RCF support system. £3:.95)
¢y, The minmimum pressurizer level required to terminate Safety
Injection 13 not the same 1f containment conditions are
adverse compared to rnormal. Which condition requires the
higher level (adverse or normal) ? WHY ? (1.0)
QUESTION 4,07 (2.00)

a. Fer AOFP-43y High Reactor Coolant Activitys what three plant condit-
10ne may cavse nish RCS z2ctivity due to the release of 1rradizted
corrosion products? (1.,0)

by In the event of high RC3 activitys what 1s the reason for securing
the fellowing! contzinment sumz pumpss mrimary drain pumps and their
containment 1solztion valvess contairment vacuwum sumpses 3nd contain-
ment i1solation valves for resctor plant sample systems? (0.9

cs An 1ncreased concentration of what two 3Jases sampied from the YCT gas

samele space would be indaicative of failed fuel? (0.5)

(mxxxx CATEZECORY O4 CONTINUED ON NEXT FAGE xsxxx)



a, PRDCEDURES NORMALs AENORMAL,» EMERGENCY AND

QUESTION 4.08

Answer the following gquestions concerning reactor startup.

3., What are the MINIMUM requirements for Source and Intermediate
range operability (# requaired) prior to startup?

What 1s the MINIMUM temperature far criticality?

What 1e the MAXIMUM startup rate wermittea under normal
conditions”?

What 15 the MIN

MUM rumber of RCFs required to be running prior
startup wtili 3

control rods?

-

Wwher 1s it permissicle to block the Sowrce Range (SR) high
flux trip?

QUESTION 4.0% (2.29)

3. State the Safety Injection termination criteria 3s presented
in E~O0: List setr 01n~:- 1f applicable.

b, State the Safety Injection reinitiation criteria as presented
in E~0., List setpointsy 1f applicable.

(segx® EN CATEGORY 04 xxxxx)
(xxwxxsexyxxnyy END (OF YAMINATION XA Es XX XXX XY )
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tQUAT [ON SHEET

f = ma veg/t Cycle efficiancy = (Networx
out)/(Energy in)
- s oV e 12 0t
£ » ac?
KE = 1/2 v’ ae (Vg = V)t A e AN Aw At
PE = mgn
Ve ® vo + at w s g/t A lm'!.’tvz - 0.693/t‘/z
s ° try2eff = L(t)5) (%))
((%,,2) * ()]
o = 931 am e
& [C= Ioe
Q = mCpat
G = uAat [ = !oe"“
Pwr = Wsh [ = Io 10=%/TVL
™VL = 1.3/u

P ep ]osur(t)
)
/T
P = Poe
SUR = 26.06/T

SUR = 260/t + (8 - o)T

T = (s*/0) + [(8 - a)/:o]
Te= (o ~8)
T = (8 ~0)/(2)

0 = (Kepp=1)/Kgpe = Kopp/Keogs

o = [(a*/(T ‘.ff)] * [!.‘(f/(‘ *:T)]

P = (zov)/(3 x 10'9)
L = alN

Water Parameters

1 gal., = 8,345 Tom.

1 9:1. = 3,78 liters

| ft = 7.48 qal.

Density = 62.4 lom/ft3

Density = 1 gm/

Heat of vaporization = 970 B8tu/lom
Heat of fusion = 144 Btu/Tbm

| Atm = 14,7 psi = 29.9 1n2. Hg.

HVL = -0.693/u

@y * W1 = Koppy)

QRy(1 = Kgpgp) = QRy(1 = K pps)

M 1/(1 = Kepp) = RY/R,
Mo (1 =Keppg)/(1 = Kappr)
SOM = (1 = Kope)/Kops

t* = 1077 seconds

T = 0.) seconds™'

il B
1,4y & Ly,
R/hr = (0.5 CE)/dz(meurs)
R/h~ = 6 CE/d® (feet)

Miscellaneous Conversions

2

1 curie = 3.7 x lo‘odps
1 kg = 2.21 lom

1 hp = 2.54 x 103 Btu/nr
] ow = 3.41 x 106 Btu/hr
lin = 2.54 cm

°f = 9/5°C + 32

°C = 5/9 (°F-32)

1 BTU = 778 ft-1bf
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

1.

10.
11.

13.

14,

15.

16.

17.

Cheating on the examination means an automatic denial of your application
and could result in more severe penalties.

Restroom trips are to be limited and only one candidate at a time may
leave. You must avoid all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil only to facilitate legible reproductions.

Print your name in the blank provided on “he cover sheet of the
examination.

Fi11 in the date on the cover sheet of the examination (if necessary).
Use only the paper provided for answers.

Print your name in the upper right-hand corner of the first page of each
section of the answer sheet.

Consecutively number each answer sheet, write "End of Cathory
appropriate, start each catego ry on a ncv page, write o one 'Tde of
the paper, and write "Last Page" on the last answer shee

Number each answer as to category and number, for example, 1.4, 6.3.
Skip at least three lines between each answer,

Separate answer sheets from pad and place finished answer sheets face
down on your desk or table.

Use abbreviations only if they are commonly used in facility literature

The point value for each question is indicated in parentheses after the
question and can be used as a guide for the depth of answer required.

Show 21l calculations, methods, or assumptions used to obtain an answer
to mathematical problems whether indicated in the question or not.

Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE QUESTION
AND DO NOT LEAVE ANY ANSWER BLANK.

If parts of the examination are not clear as to intent, ask questions of
the examiner only.

You must sign the statement on the cover sheet that indicates that the
work is your own and you have not received or been given assistance in

completing the examination. This must be done after the examinatfon has
been completed.

Examiner Standards 12 of 18
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18. When you complete your examination, you shall:
a. Assemble your examination as follows:
(1) Exam questions on top.
(2) Exam aids - figures, tables, etc.
(3) Answer pages including figures which are a part of the znswer.

b. Turn in your copy of the exaninati&n and 21) pages used to answer
the examination questions.

¢. Turn in all scrap paper and the balance of the paper that you did
not use for answering the questions.

d. Leave the examination area, as defined by the examiner. If after

leaving, you are found in this area while the examination i: still
in progress, your license may be denied or revoked.

Examiner Standards 13 of 18




1., PRINCIFPLES OF NUCLEAR FOWER FLANT OFERATION» PAGE 17

- A ——————

ANSWERS -- BEAVER VALLEY 182 -86/07/22-BAREBERy S.

ANSWER 1.01 (2.50)

a. The closer to criticality» (less SDM) the longer time required
to reach 2 stable count rate, (0.75)

b, A higher 1niti1al count rate will result in a3 higher count rate
at criticelity. (0.795)

¢ 1. Critical rod height 1s nnt affected. (0.9)
2. Critical count rate will be lower. {0:+3)

REFERENCE

BVUFS Reactor The2ory Manuales Ch S» p3 39-41

EO 11

001/010 KS.08 2.9/3.2 p3 3.1-7

ANSWER 1.02 (2.00)
a., Decreases (0.5) Fu 239 concentration increases and Fu 239 has a smaller
beta, (1.0)
bs Larger SUR (0.95)
REFERENCE
EUPS Reactor Theory Manualy Ch Sy o3 14-17
EQ 3

001/000 KS.47 2.9/3.4 p3 3.1-3



1. PRINCIPLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 18

- e S e e AR R R -

[ ————————————— e

ANSWERS -~ BEAVER VALLEY 122 -846/07/22-BARBER» S.
ANSWER 1.03 (2.00)
Fower Defect!: 1700 pcm - 1290 pcm = + 410 pcm (0.5)
Xe! 2800 pcm - 2600 pem = ¢+ 200 pcm (0.9)
Rods ! S pcm - 40S pem = - 400 pcm (0.%)
+ 210 pem
210
Boron must supply <@ pcm of neaative reactivaty
210 pem X (pem/9.7 pcm) = el PHPM 0.2%)
300 ppm + 22 mepm = 322 ppm (0.,295)

RE
BEVFS Reactor Theory HManuals Ch 9y o3 3-8
EOQ

ANSWER 1.04 (3.00)

a. SAME (0.2%5) Steam dumps will compensate for any additional heat
added by the RCF. RCS temceratu-e/reactivity unchanged. (0.75)

Do ACF HIGHER than ECF (0.2%5) Xernon will increase to near pesk at 8
hours after trip. Rods must be higher to compensate., (0.795)

c. ACF HIGHER than ECF (0, The corresponding temperature increase

25)
must pe compensated by 2 higher criticzl rod pgsition. (0.,75) .
ds ACF ECP (0.29)
- (0'75) ™ {
R and ,noqfrauﬁoﬂsfmm bw-

ctor Theaory Manuals Ch 9y pg 7-9 Rlence, +ha

urs , : a“
= C | e T ‘a,ﬁo( s NG~ reacfinty



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE

- ——————————————————————

19

THERMODYNAMICSs HEAT TRANSFER AND FLUID FLOW

ANSWERS -- BEAVER VALLEY 1&2 -846/07/22-EARBER,» S.
ANSWER 1.09 (2.50)
2, The 0perator MUt wedaci ot ittty bty tbdbetis. COMOONSELE
for the build up of Xenon to eaquilibrium 1n 40-50 hours Ovéae
and Samarium 1n - . e Do) o4

T3 Gyt o B hes.
Aqain Xenon will increase to 2 new higher equilibrium valuve 1in
11 not change. (0.4)
(Both may uwndergo 2 slight dip before increasing to or
to equilibrium)

REFERENCE
EVFS Reactor Theory Manuale Ch 7» pg 13

ED 2+3+4,8+10

40-50 howurs. (0,4) Samarium reactivity w1

returning

rJ
7S )

0017000 K5.:33 3:.273.5 pg 3:+1-3
KO3 Zil72:5
2.00
ANSWER 1.06

a.Increasses (0.295
higher pr obat

moderator becomes less densesneutrons can travel further
increses, (0.795
L
o

3
ity of reaching 2 contrel rods therefore rod worth
)

LLNCrEZTed CONCENLT 21 100N Sttt it e it

D, beapeaas (0,0

- ‘Fii'iii.‘ o -~ ey |~ El‘FiiliF PP .h" Q .'o 250 w|cu

REFERENCE
BEVFS Reactor Theory Manuale Ch 8y p3 14-16

EQ B

001/010 KS.04 2.2/2.8 p3 3.1-2



1. PRINCIPLES OF NUCLEAR FOWER FLANT OFERATION, FAGE

- -

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

- -

ANSWERS -- BEAVER VALLEY 122 -86/07/22-BARBER,» S.

ANSWER 1.07 (2.00)

8. If core exit conditions reach saturation the enthalpy rise will no
longer be proportional to the delta T across the core. Therefore
the OT Delts T trip no longer provides adequate protection. (1.0)

b, Prevente eiceedina the DNER limit (0.75) of 1.3 (0.25).,

REFERENCE
BVFS Thermo. “anualy Ch 7» p3 1°9-20

LP-808S-1.1 EO 4
PHE 8 2.:.9/73.%9 »pg 2~}

ANSHER 1.08 (2.50)

3. Increase - due to reduction in beck gresswure from other loops.
b, Decrease - due the backflow 1n the 14dle 1oop.

¢. Decrezse - due %o lesm istance ac the cor
d. Incresse - less flow ‘*éﬁ removal 13her %temperatnre.
e, Decrease - increszsed delta T means lower Tc and since S/GC temp.

is slways slightly < Tecs §/C temperature is less.

(0.2) direction
(0.3) explanztion

REFERENCE
EVFS Thermo. Manuals.s Sect 4.8

Comg FPump-Centrifugasl No., 7 2.3/2.3 pg A-10



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION,

- ——— -

ANSWERS -- BEAVER VALLEY 1242 -86/07/22-BEAREBER,» S.

ANSWER 1.09 (2.50)

a. Fuel centerline temperature (FCT) 1increases (0,9) due to densi-

FAGE 2

fication resultina in increased 3ap betweern fuel 2nd clad. Therefore

3 larger delta T will be necessary to transfer the heat. (0.3)

b, FCT decreazsec (0,25) due to araduzl swellina of fuel which reduces
- 3

the gap between fuel and clad. Sos 3 smaller delta T will
heat. (0.3}

c. FCT will decresse (0.25) clsd creep causes the 3ap Lo decrease.

Sopy @ smaller delt2 T will transfer the neat. (0.3)

REFERENCE
BUFS Thermo. Manuals CTh 2+ Sect 2.6

Comp HX and Cond., No. 9 2.4/2.5 pgq A-17

ANSWER 1.10 (3.00)
3 3
a. PFPower(2) = Power(l) x (N2/N1) = 300 » (4) = 19,2 MM
”» Y d
Delts F(2) = delta P(1) ® (N2/N1) = S0 x (4) = 800 psid

Flow(2) = Flow(l) x (N2/N1) = 880 x 4 = 3520 gpm
s 3
c. DECREASES
d., It cavses pump dama3e (erosions pitting and vibtration).
REFERENCE
BEVPS Thermo. Manuals Ch 4» =3 31-35

Comr Fump-Centrifugal neo.? 2.172:2 pa A-10
No.23 2+1/2+3
No,10 3.4/3.6
ND.29 3.0/3.1

transfer *“he

(0.9)
(0.5)
(0.5)
(0.5)
(0.5)



.+ PLANT DESICGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 22

-~

- ——————————————————————————————————————————————— -

ANSWERS -- BEAVER VALLEY 1282 -86/07/22-BARBER» S.
ANSWER 2.01 (2.00)

= -

B 3

Co 1

d. 2

TR S 1tems (0.4) ez,

REFERENCE

EBVPS Flow Diagramsy Fig. NS-3-1
LP 2334 EO 3
002/000-¥1.06 (3.7/4.0)

'f\looe ';405,/4061’
-K1.09 (4,1/4.1)

ANSHER 2.02 (2.50)
(o)

3. As the plant pressure cChan3es €0 Wllil tne deita-F across tne
$1 sezl thus changing the sezl flowrate. :

(1.0)
b. Seal return cntmt 1solation valves cloce. { MOV-CH-378&381) (1.0)
¢+ RCS pressure compsred to the packprezsure created by the VCT., (0.%)
REFERENCE
BUPS OM 4» Sect 1.6.1» pg 24
OM 1» Sect 1.1.5» p3 9
O 7+ Sect 1.7.4y pg 62

LP 2336 EQ 2

003/000 K4.04 2.8
Al.09 2.8/
AZ.01 3.9



R P a———

TR T — .

2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSWERS -- BEAVER VALLEY 122

ANSWER 2.03

a3, The live ous transfer switch must be 1in the

b. Emergency bus

c. Reactor plant
Reactor plant
Charg3ina/HHSI

REFERENCE
EVFS OM 36+ Sect

Sect
LF-S0S-36.,1 ED

0627000 K2.01
K3.,02
K4.03

ANSWER 2,04

ai 1.
b3 F‘:T.

b.

1
P

c+ RCE pressure
will increzse

REFERENCE

BUFS OM 10+
ES-1.3»

LF-5Q8-10.1

0057000 Ké,07

KS.,0S

- RCE pressure -
temp -

« RWST Low-Low level
v SI sigral present.

Sect
Attach. 2y pg 1

EQ 4.7

(2.50)

(1AE or 1DF)

CCW pump
river water pump
oump (CH-F-1C)

1.36v1'
1036047

s8y7

3.3/3.4
4,1/4,4
2.8/73.1

p3 78926
&

~

.

W w
LW

- .
~4

'
rd =

430 psi1a.
475 F

8 % A 3%

(due to cold
rapidly heat

1,10.2s pg 37

3.:/3-5 F’S 304-8

207'301

undervoltage siarial,

FAGE 23

-86/07/22-BAREERy S.

(0.35)
(0.5

‘on® position.

(CC-P-1C)

(WR-P-1C)
£0.S ea.] (1.95)

(auto close at 630 psig).
(1.0)

ivl alarm?
(1.0)

* or 20' or 2/4 RNWST low

water from the RC® volute being

ed 1n the steam g3enerator [SGI) (Q9.5)



2, FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 24

- e e -~ -~

ANSWERS -- BEAVER VALLEY 122 -86/07/22-BEARBERs S.

ANSHWER 2.0%5 (1.50)

3. TRUE
b. FALSE
Co TRUE

REFERENCE

EVUPS OM 22y Sect 1.22.,2y p3 596
LP-808-22. £E0 3

059/000-K4003 (201/203)

'K4016 (301/30:)
-KQtla (201/:03)

ANSHWER 2.06 (2.50)
a. Motor Driven- 350 GFM (a2t 2696 ft of head).
Turbine Driven- 700 GFM (3t 2696 ft of heazad). (1.0}

Do low-low levels i1in 2/4=5/G's,

M\%MHaxn Feed pumps irip

Any safety injection s:ignal.
Start sianal to FW-F-Z without 1t developing the required

discharge within 2 time period., 4 items (0.25) es. (1.0
c. To prevent pump overnesting (0.5
REFERENCE
BVFS OM 24, Sect 1.24.1» 23 6
Sect 1.24.4, o3 14,15

LP-80S-24.1 EO 3+7+9910

061/000 Ké6.,02 2:6/72.7 pg 3.5-42
K4.,02 4,5/4.6
K4,08 2:772.9



ANSHERS -- BEAVER VALLEY 182

ANSWER 2.07 (3.00)

Zirc-water reaction
Radiolytic decomposition of ECCS

rrosion of metals by solutions

Aay———3 items (0. CER
b B

¢

Contzirnment Atmosphere Furge Elow
Hydrogen Recombiner

REFERENCE

BUFS OM 44, Sect 1.446.1y 23 2,2

LF-S0QS-46.1 EQ 3+4+5

028/000 {$.03 2:973.6 pg 3.6-23
'7:500‘. 3-4/‘30‘:
¥t 0% 25 D= g

a:, NO

b, w8 CLOSE

c. OPEN

d. CLOSE

e. NO

. OPEN

3. CLOSE

hs CLOSE

1. NO

$ig . ND 10 1tems (0.3) ea.

REFERENCE

BUFS E-Q0y Attachment 2

LF-SQS-11.1 ED 446

0046/000 A3.03 S+37%] pg 3.2-12

EMERGENCY SYSTEMS

-86/07/22-BARBERy S.

fluids

wsed for cntmt spray

er




2, PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 26

ANSWERS -- BEAVER VALLEY 142 -84/07/22-BEAREERy S,

ANSWER 2.09 (3.00)
3. RCF Therm Ear Cool Wtr Disch Flow High
RCF Therm EBar High Disch Temp
High CCW Radiation level slarms
Component Coolina Surge Tank Level z2larms 3 itews (0.5) es3,
b, High flow closes the respective trip valve (TVU-1CC-107 A+E+C)
Check valve isclates on reverse flow -
Esl ef valve prqtegts isolated piping 3 1tems (0.5) ea.
\Ping 15 rated 4 ressdre Y
REFERENCE e‘SP —
BUFS OM 6+ Sect 1.6.1» pg 23
Sect 1060‘1' F"E ?C"d3’44
93-01 3.:300 =) 3010"2
ANCHER —atd (2.50)

a., Hi or Hi-Hi activity alarm from radiastion monitor on discharge
from the HX.

Do Introduction of conteéminated recirc spray water 1into river water
return OR loss of recirc water inventory from containment (either
answer acceptadblel.

e (Veri1fy 3lzarm?

-Determine adequate recirc spray flow through non-faulted HX's
-Isolate faultead HX (0,5 eachl
REFERENCE

BUFS OM 30y Sect 1.30.4y p3 61-712

LF-
026/000 K

808-1.3.1 ED 2+S5+6

[
O
rJ
§ &Y
-
[,
a
e
w
o
I
[
w

£3.09

(1.0



3. INSTRUMENTS AND CONTROLS
ANSWERS -- BEAVER VALLEY 182 -846/07/22-BAREBER» S.
ANSHWER 3.01 (3.00)
3., Raises the limity, becawse nigh dT7 indicates 3 higher power.
b. Increases to raise pressurizer level to 100% programs because
of the higher Tave
c. Rods move in» because of the Auct., Tave/Tref mismatch
4, No effects the demand signal 1s present (Tave/Tref) Dut
there is no arming signal,
REFERENCE

gUPS "M 1, Sect G PR 73 12920

Sect 1:.1.95» Fig 1-14

LFP-S0S-1.3 g0 10

LF~-S0S~-1.4 ED 12

Fressurizer LF ED0 3

Vie/ 000 e P ¢ s S+37°35.95 5 S2.7-13
K3.03 3.0/3.1
K3.01 3.4/3.6

ANSWER 3.02 {3.00)

a.
.

Coe

High-High 3larm (0.2) diverts air ejector <discharg: to cntmt

High-High 2larm (0.2) closes valves downstream of decay tanks

FPAGE 27

(0.75)

(0.7%)
(0.7%)

(0.,7%)

(0.5)
(0.6)

High-high alarm (0.2) during refueling will sutomatically close

the purge suprply and exhaust dampersy (0.4 activate the local

fuel building and local cntmt evacustion zlarms (0.4) and opens
the main filter bank eome “ampers and closes the bypass dampers

"004)

REFERENCE
BEVYPS OM 43y Sect 1,43.1y pg 11,15,18

0737000 K4.01 4.0/4.3 pg 3.9-23




3. INSTRUMENTS AND CONTROLS PAGE 28

——————————————— - ———————————— -

ANSWERS -- EEAVER VALLEY 182 -86/07/22-BARBER» S,

ANSHER 3.03 (3.50)

3. Its associated SUR indication wowuld be more negative than the
other channel when power is decreasing (0.5) asnd approximately
9-10 minutes after 3 trip 1t will indicate more rne3ative than

-1/3 dpm (0.29%)., (0.75)
b. Compare SR level indication with IR level indicztion

R 10 -10 amps = " 10 4 CPS on the SF) (0.75)
cs 1. No effect on the current comparatory but it will

cause the power ranje meter to move accordingly. (0.75)

2« Actual protective functions (i.e. R trip) may be 1initiated, {0:73)

3. After a2 calorimetric (if required). (0.9)
REFERENCE

BUPS OM 2» Sect 1.2.1» pg 16:17
Sect 1.2.4» p3 4§
Sect 1.2.3» Fig 2-4

LP-8G6-2.1 EOQ 3+4,8

0157000 K1.01 4.1/4.2 pg 3.9-5
}"\3'01 309:’403
KS.02 77249

ANSWER 3.04 (2.00)

3) No affect

B AP i IJENC*GJ

c) Arm and actuate

2 Arm eess and actuade (O-Wab

REFERENCE

BUPS OM 21» Sect 1,21.1» p3 13-
System Flow Diagrams, Fig

17
’:.
‘:,

Lwm
I

e Wy}
|
el
L}
o




3. INSTRUMENTS AND CONTROLS PAGE 29
ANSWERS -- BEAVER VALLEY 182 -86/07/22-BAREER,» S.
0417020 K4.,11 2.8/3.1
K4.14 2.5/2.8
ANSWER 3.05 (2.50)
3. Low power (C-3) interlock (0,2) gprevents auto rod motion when
impulse power 15% to preclude unstable operation. (0.3)
High bank °*D* rod stop (C-11) (0.2) prevents ouvtward motion when
the bank 1s near the tom to prevent system counter misa2lignment. (0.3)
b. Deenergizes the lift ccils (0.,2)
Enerqiznas the stationary and moving aripper coils (0.4)

Stops 3ll automatic rod motion (0.,5)
Energizes the uwrgent failure alarm on the mower cabinet (0.2!
Lights annuciator * ROD CONTROL URGENT FAILURE * (0.2)
REFERENCE
BVFS OM 1» Sect 1.1.1» p3 18950
Sect 1:41:%5» pg 192
Sect 1:1.:.2» pg 3
LP-8Q8-1.3 EO 12+14
001/010 K4,10 3.2/3.4 Pg 3.1-7
001/050 AZ.01 3.7/73.9 pg 3.1-12
ANSWER 3.06 (1.,50)
a3+ TRUE
b+ FALSE
-2 TRUE '40-5 22,)
REFERENCE
BVFS OM 26» Sect 1.26.41- =K 14,26
Sect 1.26.,4» 23 S
LP-508~-24.6 EQ 3
045/000 K4.13 2:6/2.8 pg 3.5-10
QQQO:Z 207/206 F"a 305—11



3. INSTRUMENTS AND CONTROLS PAGE 30

ANSWERS -- BEAVER VALLEY 1282 -86/07/22-BAREBERy S.

ANSWER 3.07 (3.00)
Low Fressurizer Fressure (0.3)s <1845 psig (0.3)y 2/3 (0.2)
Migh Containment Fressure (0.5)» 1.5 psig (0.3)s 2/3 (0.2)
Low Steam Prezsure (0.5), <510 psig (0.3)y» 2/3 detectors on 1/3 S/G (0.2)
REFERENCE
BVPS OM-11» Sect 1.11.2» p3 S
LP-SG8-1.1 EO®
0137000 44.03 4,5/4.7 pg 3.2-27

ANSWER 3.08 (2.00)

2. DECREASE

b. INCREASE _

o, oecreast ( Tavhially anll remaisn the Somed
d. INCREASE 0.3 each.

REFERENCE
EVUFS OM 1+ Sect 1.1.2» p:
8

LPF~808~1.1 EC

(=]

o

0127000 Ké.11 2:972.9 PC 3.9-2
Al1.01 2.9/73.4
ANSWER 3.0° (2:50)
3. i. S
2. Rx trip coincident with Low Tavg (1.0)
b. Both Feedwater pumps trip (F:—P—IAvIEEQ}B)

10
2, All FW re3 valves shut (FCU-FW-478,488,495) (0adD
3 1 FW bypass valves shut (FCU-FH=-479,489,497 (04)S—trteme—iberiissw

! 6t‘lm

F‘EFEF?%NCE bine Trip (.4

BYPS OM 1, Sect 1.1.5» pa 23
ED

LP~-508-1.:1

| 4
y
~




3. INSTRUMENTS AND CONTROLS

ANSWERS -- BEAVER VALLEY 1&2

059/000 K4.,19 3.2/3.4 pg 3.5-38
A3.06 3.2/3.3

ANSWER 3.10 (2.,00)

- r. level will decrease due to cha

- % Pzr. level isclatec letdown.

- Pzr, level 1increases due to charain

- At 92Z reactor trip occurs.
Lo sp

4 items 0.5 es. press

REFERENCE
BUPS OM 6y Sect 1.6.1» 3 S8
gVPS FSARy Sect 7» pg 7.7-11 & Fi13 7.

FPressurizer LF EOQ0 3

0117000 K3.02 3:5/3.7 pg 3.2-21
K3.03 3.2/3.7
016/000 K3.0Z 3¢8/3+0 Py S+.2-21

-86/07/22-BARBER

raing letdown.

g » letdown.,

ure 1ncresse)

7=9

FAGE

(Ne credit for trip on high press due
ray valves' 30ility to control

31



4, PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE

- ——————— -

- ——————— -

ANSWERS -- BEAVER VALLEY 1282 -86/07/22-BARBERy S.

ANSHER 4,01 (3.29) lOtll Soud

a. 1. Control rod height below the,insertion limit,.

2., Failure of any control rod to drop following 2 reactor
trip.

3., Uncontrolled reactor cooldown following a3 reactor trig.

4, SDM less than requiremente of Technical Specifications.

5., Unexplained or uncontrolled reactivity increase.

6, Flant shutdown required from emergency shutdown panel
Any S items (0.45) ea. % ATWS

1., Open emergency boration valve (MOV-1CH-350)

2, Start a boric acid transfer pump in fast

3 Take marnuzsl control of the charging flow control valve
establish maximum flow.
3 items Sl o3,

REFERENCE o

BEVPS OM 7y Sect 1.7.4» p3 47

LF 2337 ED0 9»10

m
o
Q

004/010 AZOOT 303/309 F"a 3“.":1
000/024 EAl1.17 3.9/3.9 pg J:1-45
SWi1ll 4,0/4.0 eq 3.1-47
1,oo)d
ANGWER 4,02 -
3. Emergency procedure immediate act-an steps (0.3)

Routine procedures that are frequently repeated (0.3)

or

ssnspeitetie- Lichd
REFERENCE
BVPS Station Admin FProce Ch., 4y g3 40, 41

PHC 23 2.8/3.5 p3 2-2




4, PROCEDURES - NORMAL» AENORMAL,» EMERGENCY AND

ANSWERS -- BEAVER VALLEY 142 -86/07/22~-BAREBER, S.

ANSWER 4,03 (3.00)

8. Any SI arnunciator-LIT (0.,95)
SI actuation status light -LIT (0.9%5)

Main generator ewesrbes bDreaker-0FEN (0.9)
Exciter circuit breaker-0OPEN (0.95)

Motar driven pumps-RUNNING (0.32)
Turbine driven pump-RUNNING (1f necessary) (0.,3)
Verify AFW discharge valves-FULL OFEN (0.4)

REFERENCE
BVUPS E-0y» p:

9 4-4
000/007 SWG-11 4,4/4,%5

ANSKWER 4.04 (3.00)

2, From E-0 REACTOR TRIF OR SI when minimum AFW flow i1is not
verified, (0.35)

All S/Gs' NR level < S% with total FW flow to S/G's < 350 gpm (red path
condition). £1.0)

b, ECCS shouvwld be 3ligned for cold leg recirc. (0.3)

4.n1rn-ax¢
Co my‘eat  thsn 200 F&,;‘)

SG WR level < 10% ©S8)
REFERENCE
BUPS FR-H.1s pg. 2+15
000/054 SWG7 3.6/3.7 23 3.5-57
SWG10 4.1/4.2



4, FROCEDURES - NORMALs» AENORMAL» EMERGENCY AND

-86/07/22-BAREERy» S.

ANSHWER 4,05

3, 1) 75 REM
2) 25 REM (0.5) each

b. Increased liklihood of cancersy particularly leukemia. Short term
som2tic effects include blood changes., (1.,0)

c. Emerzency Director(or awthority 2s delegated by the ED) (0.5)

REFERENCE

BVPS RCMs Chapter 1y p.S
FWG1S 3.4/3.9 pg 2-2
FUG1e 3.4/3.7

9

ANSWER 4.06 (3.00)

2, Marially restart LHST pumps (0.5)

by High head SI pumps in operation (0.3) and RCS/Highest SG DF
less thar 145 msid (0.5) or CCW to RCF-NO FLOW INDICATED (0.3)

c, The level must be higher (50% vs S%X) if adverse containment
conditions exist (0,5) due to potential reference le3 heating
which causes indicated level to be higher than actusl. (0.3)

REFERENCE
BVPS E-1y» pg B8.11

000/011 GCen K/4 7 3.7/4.2 pg J+3-13



4, PROCEDURES - NORMALr AENORMAL» EMERGENCY AND FAGE 35

ANSWERS -- BEAVER VALLEY 182 -86/07/22-EARBER, S,

ANSWER 4.07 (2.00)

a., Plant heatupy plant cooldowns abnormal pressure/tempersture transients
(0,33 each)
b. FPreclude potential high 2irborne and incressed radiation levels 1in
the 2uxiliary bu'ld&rg (0,35)

Coe ?ﬁenon and iodine ,(0.2%5 each)

A
REFERENCE
gUFPS ADF-43y p3 1y 2
000/076 EK 3.01 3.1
EK 3,05 3.6
Sys gen S 3.4
LP-2336 ED0 S8
ANSHLR .08 3,80}

5 items (0.6) es.

REFERENCE
BUPS OM S0+ Sect 1.50.4y p3 26-28
OM 1» Sect 1.1.2y p3 3

-

PWG 12¢ 3.5/3.4 pg 2-1

SWER g HESLD
B 2 2T IN

B 993 F

s 4dem

d. 2 RCFs operating

e. When power 1s 3above the P-J%-permxssxve 1 E:10 amps)



4, PROCEDURES - NORMALs AENORMAL., EMERGENCY AND

ANSWERS -- BEAVER VALLEY 122 -86/07/22-BAREBERy S.

ANSKWER 4,09 (2.29)

a. RCS subcoo'ing adequates» 3reater than SCM (Gn Attachment 5)
Pressurizer level *» SX%
Auxiliary feed flow of =t least 350 3pm or
Level in a3t least one S/C » SX
RCS pressure stsble or 1ncreasing

b. RCS SCM less tham that required @y Attachment 6)
Pressurizer level cannot be maintained > S%

REFERENCE
BUFS OM S3s Sect 1.

0137000 A4.03




